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At the 1999 National Center for Education Statistics (NCES) Summer Data Conference, scholars in the field of
education finance addressed the theme, “Statistics, Technology, and Analysis for Tomorrow’s Data Collections.”
Discussions and presentations focused on technology, data collection, and their implications on education finance
reform. The theme for the 2000 Summer Data Conference was “Changing Data into Information: A Bridge to Better
Policy” and focused on understanding data and survey changes, and again on their implications on education finance
reform.

Developments in School Finance, 1999–2000 contains papers presented at the 1999 and 2000 annual NCES Summer
Data Conferences. These Conferences attracted several state department of education policymakers, fiscal analysts,
and fiscal data providers from each state, who are offered fiscal training sessions and updates on developments in the
field of education finance. The presenters are experts in their respective fields, each of whom has a unique perspective
or interesting quantitative or qualitative research regarding emerging issues in education finance. It is my under-
standing that the reaction of those who attended the Conference was overwhelmingly positive. We hope that will be
your reaction as well.

This proceeding is the sixth education finance publication from NCES Summer Data Conferences. The papers
included within present the views of the authors, and are intended to promote the exchange of ideas among research-
ers and policymakers. No official support by the U.S. Department of Education or NCES is intended or should be
inferred. Nevertheless, NCES would be pleased if the papers provoke discussions, replications, replies, and refuta-
tions in future Summer Data Conferences.
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William J. Fowler, Jr. is the program officer of the Edu-
cation Finance Program in the Elementary and Second-
ary Education and Library Studies Division at the Na-
tional Center for Education Statistics (NCES), U.S. De-
partment of Education. He specializes in elementary and
secondary education finance and education productivity
research. He is currently analyzing  a fast-response survey
for school business officials to obtain an understanding
of how energy costs are affecting school district fiscal
health. He is also engaged in research regarding kinder-
garten staff compensation. His great passion is designing
Internet tools for the NCES education finance Web Site
at http://nces.ed.gov/edfin, as well as the graphic display
of quantitative data.

Dr. Fowler has worked for NCES since 1987, before
which he served as a supervisor of school finance research
for the New Jersey Department of Education. He has
taught school finance at Bucknell University and the Uni-

versity of Illinois, and served as a senior research associ-
ate for the Central Education Midwestern Regional Edu-
cational Laboratory (CEMREL) in Chicago and for the
New York Department of Education. He received his doc-
torate in education from Columbia University in 1977.

Dr. Fowler received the Outstanding Service Award of
the American Education Finance Association (AEFA) in
1997, having served on its Board of Directors during the
1992–95 term, and has been re-elected for the 2001–04
term. He serves on the editorial board of the Journal of
Education Finance, Journal of Educational Considerations,
and the NCES Education Statistics Quarterly. He formerly
served on the Board of Leaders of the Council for Excel-
lence in Government, and was a 1997–98 Senior Fellow.
He was a member of the Governmental Accounting Stan-
dards Board (GASB) Advisory Committee charged with
developing a User Guide for Public School District Finan-
cial Statements.
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Education finance experts convened again in July of 1999
and July of 2000 for the annual National Center for Edu-
cation Statistics (NCES) Summer Data Conference, a por-
tion of which is devoted to presentations about public
school finance.  In each year, the focus of their discus-
sions was theoretical perspectives on public school finance,
the everyday policy concerns of schooling, and ongoing
research studies. Each year, presenters are invited to sub-
mit papers based on the presentations made at the con-
ference. This volume includes six papers from the 1999
and 2000 Summer Data Conferences from authors who
accepted that invitation and addresses a variety of topics.
They are intended to promote the exchange of ideas
among researchers and policymakers. The views are those
of the authors, and no official support by the U.S. De-
partment of Education is intended or should be inferred.

The first paper analyzes the recent emphasis on perfor-
mance-based accountability and asks the question:  can
we accurately define and measure school performance?
One approach to developing school performance mea-
sures is to apply econometric and linear techniques that
have been developed to measure productive efficiency.
The study used simulated data to assess the adequacy of

several of these methods for the purpose of performance-
based school accountability. The results suggest that with
the complex data sets and current technologies typical of
education contexts, the most frequently used methods do
not provide consistent measures of efficiency. Certainly
this is an issue that Congress has recently struggled with
in attempting to devise accountability measures for
schools.*

The next three papers directly address education finance
issues. One explores the use of national data to assess lo-
cal school district spending on professional development.
The authors rely on universe data from the U.S. Bureau
of the Census’ Survey of Local Government Finances:
School District Finances (F-33). They discuss their tech-
niques for blending the F-33 with the Common Core of
Data, their use of Chambers’ geographic cost adjustments
(1998 version), their efforts to control for missing data,
as well as choosing reporting statistics and interpreting
those results into policy implications. Another paper ex-
plores the congressional mandate to the National Research
Council’s Committee on Education Finance to examine
how education finance systems can be designed to ensure
that all students achieve high levels of learning and that

                               Introduction and Overview
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* This assessment, based on information contained in H.R. 1 Conference Report Highlights: Accountability for Student Achievement, is available
at http://edworkforce.house.gov/issues/107th/education/nclb/accountfact.htm.
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education funds are raised and used in the most efficient
and effective manner possible. The Committee’s final
report focused on the new challenges facing school fi-
nance. This volume includes the executive summary from
the Committee’s final report. The last paper reviews the
policy shifts in education in the 1990s as standards-based
reforms and accountability take hold. Specific analyses
include the extent to which, and the ways in which,
schools and school districts have adapted to reform pres-
sure and opportunities.

The final two papers discuss evidence from litigation cases
in various states and their effect on education finance.
One paper asserts that court decisions in the Serrano tra-
dition have undermined local support for education by
creating property tax revolts, directly affecting the qual-
ity of their local schools. The other paper discusses lot-
tery systems as revenue sources for public school finance.
The author compares the results and reforms created by
Georgia’s lottery system to two neighboring states (Ala-
bama and Tennessee) and their court-ordered education
reforms. Specifically, the study addresses how these events
influenced the size and composition of educational spend-
ing, as well as the distribution of the financial burdens.

Overall, the presentations at these conferences reiterated
the age-old dilemma: what is the most effective and effi-
cient revenue source and finance system and how are they
best implemented? Let us now turn to the specifics of
each paper.

In the first paper, Evaluating School Performance: Are We
Ready for Prime Time?, Robert Bifulco and William
Duncombe from the Maxwell School of Syracuse Uni-
versity assert that:

There is a growing consensus that measures
of school performance should be based on
the student performance needs in the
school. However, there is also recognition
that any measure of school performance
that is based on the performance of students
needs to account for the differences in
resources available to and service delivery
environments faced by different schools.

There are a variety of econometric techniques to simulta-
neously consider school student performance, student
needs, resources and staffing service configurations. Re-
gardless of which quantitative technique is employed to
estimate school efficiency, there are the twin questions of

how accurate these estimates are, and how reliable they
are. One would hope, for example, that regardless of eco-
nomic method, the same schools would be identified as
efficient schools. Bifulco and Duncombe use simulation
to assess how accurately and reliably different economet-
ric techniques identify efficient schools.

They are the first to acknowledge how “notoriously diffi-
cult” analysis of the education production function is.
They assert that the first complication is that schools are
charged not only with enhancing the cognitive develop-
ment of students but also their social and emotional de-
velopment, in order, for example, to promote democratic
values. A second problem is the difficulty of measuring
educational outputs. The use of standardized tests for
cognitive attainment in particular academic subjects is
problematic because such tests are not always aligned with
curricular goals, and often do not assess higher-order
thinking and problem solving. Then, of course, there is
the major hurdle that very little is known about the fac-
tors that influence educational outputs. Even if some fac-
tors have been identified, such as teacher quality, mea-
surement of such attributes is extremely difficult. Often,
these techniques are also vulnerable to “unobserved vari-
ables,” causing the mismeasurement of a school’s effi-
ciency. For example, if the activities of a teacher’s union
are responsible for higher teacher salaries, rather than
higher teacher quality, and a measure of teacher union-
ism was not included in the econometric model, the re-
sulting school efficiency score will be biased. Then, of
course, there is also the dilemma that variables used by
the models have simultaneous relationships. For example,
poorly achieving schools may be in urban districts where
their teachers are relatively inexperienced and less well
educated. Finally, such environmental factors as student
family background may overwhelm the school’s effect
on cognitive attainment.

Having acknowledged the difficulties, Bifulco and
Duncombe examine six different econometric techniques
for estimating school efficiency. They then conduct analy-
ses in an attempt to determine whether these techniques
are adequate for assessing school effectiveness within the
context of school reform initiatives. They examine, for
example, how well these econometric methodologies place
schools in the lowest efficiency quintile. They found:

In cases with endogeneity, measurement
error, and a more complex production
function, the best result was to place 31
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percent of the schools in the correct quintile.
In these cases, at least 58 out of 200 were
placed a quintile or 2 or more away from
their true group. If such a method were
relied on to determine financial awards or
target corrective action, a large number of
schools that lose out on additional resources
or face burdensome requirements would
have legitimate complaints. It also seems
unlikely that analyzing the practices of
groups identified as high or low performing
by these methods would be very
informative.

Bifulco and Duncombe thus conclude that the most com-
monly applied versions of econometric models do not
provide adequate school measures of efficiency. They then
suggest ways to improve efficiency measurements.

In the second paper, one of the recurrent questions in
school finance is spending for the professional develop-
ment of staff. Kieran Killeen of University of Vermont,
David H. Monk of The Pennsylvania State University,
and Margaret L. Plecki of the University of Washington
examine this question, using NCES finance data, in part
to report on the difficulties they encountered as they
sought to make sense of the available data. In their paper,
Using National Data to Assess Local School District Spend-
ing on Professional Development, they focus their atten-
tion when reviewing the literature on the data used in
assessments of professional development activities. They
then discuss the NCES data and the methods they em-
ployed, and their findings, and, in summary, discuss the
kinds of data that are needed at the classroom, school
and district level.

Killeen, Monk, and Plecki examined the extant research
on teacher professional development and discovered that
the most common staff professional development is con-
ducted by school districts, rather than a college or uni-
versity course. State monies for these purposes were typi-
cally controlled by the school district, and used for teacher
in-service days, conferences, and workshops. The cost per
regular classroom teacher in 1994 ranged between $1,755
and $3,259, using the salaries of district and school ad-
ministrators, substitute teachers, and materials and sup-
plies. Often not included in these estimates are salary in-
creases earned by attending such in-service. A recently
adopted popular strategy is to release students early on a
regular basis, and have teachers engaged in professional
development. This less-costly option (no teacher substi-

tutes are needed) may have the adverse impact of reduc-
ing student instructional time.

Killeen, Monk, and Plecki used 2 years of data from the
NCES Common Core of Data (CCD) and the U.S. Bu-
reau of the Census’ “Annual Survey of Local Govern-
ment Finances (F-33)”: 1991–92 and 1994–95. The
school district finance data contain a variable, instruc-
tional staff support, which is composed of improvement
of instruction services and educational media services.
They found, using Chamber’s 1998 geographic cost ad-
justment, that on average, in 1994–95, school districts
spent about 2.8 percent of total expenditures on instruc-
tional staff support, or about $200 per pupil. The range
was from about 2 to 8 percent. Most were between 2 and
5 percent. In per-pupil terms, spending on instructional
staff support grew by 25 percent between 1992 and 1995.
They found that spending increased with urbanicity.

Killeen, Monk, and Plecki conclude that the best oppor-
tunity to build a new data set exists in refinements to
existing national surveys, such as the NCES Schools and
Staffing Survey (SASS).

The third paper is a reprint of the executive summary of
Making Money Matter: Financing America’s Schools from
the National Research Council’s Committee on Educa-
tion Finance, edited by Helen F. Ladd and Janet S.
Hansen.

A new emphasis on raising achievement for
all students poses an important but
daunting challenge for Policymakers: how
to harness the education finance system to
this objective….This report argues that
money can and must be made to matter
more than in the past if the nation is to
reach its ambitious goal of improving
achievement for all students.

In order to achieve this, the Committee asserts that fi-
nance decisions should be explicitly aligned with broad
educational goals. Heretofore, finance policy focused pri-
marily on the availability of revenues or disparities in
spending, rather than funds needed to improve the edu-
cational system’s performance. The emerging concept of
funding adequacy is helpful in that it shifts the focus of
finance policy from money received to how the funds are
spent, with what outcomes. However, applying the ad-
equacy concept at this stage in its infancy is an art, rather
than a science, and misuse is possible. The Committee
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warns that political pressures may result in specifying
adequacy at so low a level as to trivialize the concept, or
so high that it encourages higher spending. They also
maintain that making money matter more requires supple-
mentary finance strategies, such as aligning financial in-
centives and performance; investing the capacity of the
educational system; and empowering schools and par-
ents.

Little is understood regarding how funds can assist schools
serving concentrations of disadvantaged students to raise
student outcomes. The key question that was posed to
the Committee was:

How can education finance systems be
designed to ensure that all students achieve
high levels of learning and that education
funds are raised and used in the most
efficient and effective manner possible?

The Committee transformed this question into three goals
for education finance systems:

1. Education finance systems should facilitate a sub-
stantially higher level of achievement for all stu-
dents, while using resources in a cost-efficient
manner.

2. Education finance systems should facilitate efforts
to break the nexus between student background
characteristics and student achievement.

3. Education finance systems should generate rev-
enue in a fair and efficient manner.

The Committee recognizes that the system of U.S. edu-
cation is highly decentralized and diverse, with the aver-
age public school district supported almost evenly be-
tween the state and local government. Despite school fi-
nance reforms initiated about 1970, U.S. education still
remains dominated by large disparities in educational
spending, although there is evidence that intra-state dis-
parities have declined, inter-state disparities may have
increased. With this background, the Committee evalu-
ates a variety of policy options employing these three strat-
egies, and weighs the evidence on how effective they are
likely to be. Finally, the report draws attention to the
nation’s need for better and more focused education re-
search to help strengthen schools and bring about sub-
stantial improvements in student learning.

In the fourth paper, the question of how school district
resource allocations have changed over time in response
to the standards-based reforms and the accountability
movement of the last decade is addressed by Jane
Hannaway and Shannon McKay of the Urban Institute,
with Yasser Nakib of George Washington University. They
use the NCES Common Core of Data (CCD) school
district level information in concert with the Annual Sur-
vey of Local Government Finances (F-33) to discover na-
tional trends in resource allocation patterns, and to ex-
plore whether those states that engaged in extensive re-
form demonstrated different resource allocations from
the national pattern.

Their research was designed to evaluate whether a shift
in the requirements and demands on schools in the 1990s
resulted in different patterns of resource allocations. They
were particularly interested in whether school districts
under high performance pressure shifted resources in re-
sponse to that performance pressure. As Hannaway,
McKay, and Nakib discover, while finance studies over
the last 30 years have concentrated on equity issues and
the distribution of funds to school districts, studies of
the use of resources within school districts, and especially
schools, have been rare. While some longitudinal analy-
ses have been conducted, the expenditure categories have
been too highly aggregated. Hannaway, McKay, and
Nakib studied regular public school districts with enroll-
ments greater than 200 students from 1992–97. They
find that, adjusted for inflation, districts increased their
total current expenditures from 1992 to 1997 by 7 per-
cent. Proportionately more (than the national average)
was spent on instruction, instructional support services,
and school administration. Increases on pupil personnel
services, driven by special education, demonstrated the
largest proportionate increases. They also find that while
district administration declined during this period, school
administration increased. Hannaway, McKay, and Nakib
find these results surprising since, despite reform pres-
sure, districts were only making marginal increases in
instructional area spending. Special education mandates,
they speculate, drove pupil support service spending,
rather than standards and accountability reform.

Hannaway, McKay, and Nakib then examine four reform
states: Kentucky, Maryland, North Carolina, and Texas.
Each of these states had an accountability system that
rewarded high achieving schools, while differing in their
financial status, with Kentucky increasing its expendi-
ture levels by over four times the national average, and
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Texas by more than twice the national average, particu-
larly in instruction. Using multivariate analysis,
Hannaway, McKay, and Nakib estimate the effect of be-
ing in a high reform state on school district resource allo-
cation. Even after controlling for region, poverty level,
urbanicity, and special education populations, and the
level of spending in 1992, the researchers found Ken-
tucky and Texas still increased investment in instruction
more than Maryland and North Carolina. Hannaway,
McKay, and Nakib interpret this result to mean that re-
form alone is insufficient for reallocation.

In the fifth paper, William A. Fischel of Dartmouth Col-
lege gives his interpretation of school finance equity liti-
gation and what he believes are subsequent property tax
revolts. His argument is that court decisions that under-
mine local educational funding through the local prop-
erty tax disconnect local funding and the educational
quality of local schools. As a result, he believes the qual-
ity of public education in the United States has probably
gotten worse as a result of school finance equity litiga-
tion. Fischel has written the paper in a nonacademic
manner for policymakers, rather than fellow economists.

As noted by Fischel, there remains considerable variation
in spending per pupil within most states, among states,
and some poor urban school districts’ conditions (as noted
by Jonathan Kozol in Savage Inequalities) that are simply
intolerable. The California Supreme Court was the first
to insist on statewide funding equity (in 1971), and that
at least 17 other state courts subsequently also have done
so. By 1978, Fischel argues, taxpayers revolted with Propo-
sition 13. In 1973, the U.S. Supreme Court decided the
use of local property taxation to finance education did
not violate the equal protection clause of the U.S. Con-
stitution. Fischel also notes that there is inequality in
school district property taxes, with wealthy school dis-
tricts, such as Beverly Hills, raising more than twice as
much revenue per student from its property than some
poor school districts, even with a tax rate half as much as
the poor school districts.

Fischel advances the argument that “unequal tax rates
and tax bases are not themselves indicators of unequal
economic burdens.” To support this notion, he introduces
us to the idea of “tax capitalization.” A young economist
named Charles Tiebout first proposed this idea in 1956.
He believed that people could indicate their preference
for a public service by “voting with their feet.” Families,
in short, will choose the best combination of housing

and public services they desire. Zoning further enforces
such choices. Although some large cities do not offer such
mobility choices, Fischel argues that for most people, there
are scores of different school systems from which to
choose. As early as 1969, Wallace Oates confirmed that
the prices of homes in communities with lower taxes or
better services were higher. Fischel repeated such a study
in New Hampshire in 1995, including tests scores given
to fourth-graders. He concludes that school tax rates and
test scores are “capitalized” in the value of owner occu-
pied housing. The higher the properties tax, the lower
the value of housing. Thus, Fischel argues, property tax
rates do not measure the economic burden of the prop-
erty tax system. He believes it is not unfair for houses in
the low-tax town to have a higher price tag. “In the high-
tax town, you pay more of your money to the tax collec-
tor; in the low-tax town, you pay more of your money to
the mortgage banker.” He also argues that the correlation
between towns with high property wealth per pupil and
towns with high median family income is low, and often
negative. The reason, he believes, is that nonresidential
commercial and industrial property often offsets low fam-
ily income. “Accidents of geography” he asserts, are few
and far between.

Finally, Fischel argues that local control over educational
spending produces better educational results. Although
he does not assert that the local property tax should be
the only method of funding schools, he wishes to warn
us that government intervention should be careful not to
undermine the “virtues” of the local system. Homebuyers
behave as if they know about the quality of local educa-
tion. Competition among public schools, Fischel asserts,
raises the quality of all. He then concludes that state court
decisions requiring equality and higher state revenues have
contributed to tax revolts. He then reviews the evidence
in Maine, New Jersey, Massachusetts, Michigan, and New
Hampshire.

In the last of the papers in this volume, Thomas S. Dee
of Swarthmore College asks where new money goes, us-
ing evidence from successful state education litigation
and a lottery in Georgia, Massachusetts, and Tennessee,
(3 reform states) compared to Connecticut, Maine, and
South Carolina. As discussed in the previous paper, state
courts in 17 states have encouraged new aid to their poor-
est school districts. In addition, over the last 30 years, 37
states have also sought to enhance their education rev-
enues with new state lotteries. What Dee asks is if either
of these approaches results in more education funds, and
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if so, where they go. In 1993, Massachusetts began court-
order education finance reforms, increasing aid to poor
school districts; Tennessee also did the same, and Geor-
gia began a lottery to enhance education spending. Each
state had its own unique strategy to assure that the funds
enriched educational quality. Dee compares these three
“reform” states with three neighboring “control” states:
Connecticut, Maine, and South Carolina.

Dee explains that relative to school districts in the North,
those in the South have less total revenue and receive less
from local sources. He finds that real per-pupil state aid
in Tennessee and Georgia increased following their 1993
reforms. However, he finds that it is difficult to untangle
these increases from the recession recovery. Using regres-
sion, he finds that the reforms did increase state aid to
schools in Massachusetts and Tennessee from $659 to
$682 per pupil in state revenue.

In Georgia and Tennessee, school districts used their new
aid to substantially reduce their outstanding debt. Ap-
proximately 53 percent of the new lottery-based revenue
in Georgia went towards student instruction, while in
Tennessee only 28 percent was so directed. Neither Geor-
gia nor Tennessee’s reforms, Dee finds, had the “intended
consequence” of increasing school construction. How-
ever, the reforms did lead to increases in the purchases of
instructional equipment.

AAAAA F F F F Final Ninal Ninal Ninal Ninal Notototototeeeee

Many readers are often unaware of the many conferences
and training opportunities offered by the NCES in which
the U.S. Department of Education pays most costs. Al-
though there is the impression that state or local govern-
ment employees may only attend these events, applica-
tions are for all those who utilize the NCES data.

The NCES routinely hosts several conferences annually.
The annual Management Information Systems (MIS)
conference is usually held in March of each year, and
cosponsored with a state. The NCES Summer Data Con-
ference, held in Washington, DC, usually the last week
of July, is the source of the papers in this volume.

The NCES also offers training seminars that are open to
advanced graduate students, researchers and policy ana-
lysts, and faculty members from colleges and universi-
ties. The 3- to 4-day seminars are usually held in the
Washington, DC area, and are often specific to an NCES
data set, such as the Early Childhood Longitudinal Sur-
vey (ECLS), or the Schools and Staffing Survey (SASS).
Readers should check the NCES Web Site at http://
nces.ed.gov/conferences/ for future conferences and train-
ing of interest.
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                                Evaluating School Performance:
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Performance-based school reform has received much at-
tention in recent years. Key elements of this reform move-
ment include setting standards of student, teacher and
school performance, granting autonomy to local actors
in the educational process, and establishing rewards for
high performance and remedies for low performance.
These elements are prominently featured in the 1994
reauthorization of the Federal Title I program as well as
several state-level reform initiatives.1

These reforms have been advanced as a remedy for sev-
eral perceived problems with existing public education
systems. Prominent among these perceived problems are
a lack of the incentives and knowledge needed to im-
prove student performance. Some have argued that given
current systems for determining compensation, profes-
sional advancement and school funding, the incentives
of school officials are insufficiently linked to student
performance (Hanushek 1995, Levin 1997). Perfor-
mance-based school reform attempts to provide stron-
ger incentives for improving student performance by
developing measures of achievement and tying financial
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and other rewards to those measures. Some also believe
that we know very little about how to manage classrooms,
schools and districts in ways that consistently result in
higher levels of student achievement. By granting local
actors the autonomy to experiment with new approaches
and providing the means to assess the impact of local
experiments on student performance, performance-based
school reform is seen as a way to learn how to meet the
ever-increasing demands placed on our public education
systems (Hanushek 1995).

Developing valid and reliable measures of school perfor-
mance is crucial both for efforts to establish incentives
and to assess management practices. There is a growing
consensus that measures of school performance should
be based on the student performance needs in the school.
However, there is also recognition that any measure of
school performance that is based on the performance of
students needs to account for the differences in resources
available to and service delivery environments faced by
different schools. One approach to developing such mea-
sures is to apply the concept of productive efficiency and
techniques for measuring it, developed in the fields of
economics and operations research.

1 For examples and analysis of state level efforts, see Richards and Sheu (1992); Elmore, Abelmann, and Fuhrman (1996); and King and
Mathers (1997).
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Several such techniques have been developed, and several
have been applied to estimate the efficiency of educa-
tional organizations. These include econometric ap-
proaches that utilize ordinary least squares regression and
stochastic frontier estimation as well as a group of linear
programming approaches falling under the rubric of Data
Envelopment Analysis (DEA).2 The availability of these
methods for estimating school efficiency raises two ques-
tions. The first is whether or not the methods provide
sufficiently accurate estimates of efficiency. The second
question is, which method provides the most accurate
estimates of efficiency and under what circumstances?
Studies that have applied different methods to the same
data have found that they provide different results (Banker,
Conrad, and Strauss 1985; Nelson and Waldman 1986).
The problem is that without knowing the true efficiency
of the organizations studied, there is no way to deter-
mine which measures provide better es-
timates.

Studies that use simulated data with
specified, and thus known, technologi-
cal relationships and levels of efficiency
can help to answer these questions. A
limited number of such studies have
been conducted, and recently some at-
tempts have been made to use the re-
sults of such simulation studies to as-
sess how appropriate existing efficiency
measures are for the purposes of per-
formance-based school reform. This
paper reviews existing studies and pro-
vides new evidence from an analysis us-
ing simulated data.

The body of this paper is presented in six sections. The
first briefly describes the two general approaches to mea-
suring productive efficiency used in the economic and
operations research literature. The second section identi-
fies the specific set of challenges that educational pro-
duction processes pose for methods of estimating school
efficiency. The third section reviews existing studies that

have used simulated data to evaluate methods of estimat-
ing school performance. The fourth section identifies two
different regression-based and four different DEA meth-
ods for measuring efficiency that we examine in a new
simulation study. The fifth section describes how we simu-
lated our data and the sixth section presents an analysis
of how well each method did in estimating the known
efficiencies of the simulated schools. The conclusion of-
fers remarks concerning the current state-of-the-art in
measuring school performance and the implications this
has for performance-based school reform efforts.

TTTTTwwwwwo Ao Ao Ao Ao Apprpprpprpprpproaches toaches toaches toaches toaches to Mo Mo Mo Mo Measureasureasureasureasuringinginginging
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Technical efficiency is defined as a feasible combination
of inputs and outputs such that it is impossible to in-

crease any output (and/or reduce any
input) without simultaneously reduc-
ing another output (and/or increasing
any other input). In other words, for
any given combination of school in-
puts, a technically efficient school could
not produce more of any output (hold-
ing the other outputs constant). The
curve in figure 1 represents the combi-
nations of inputs X1 and X2, which if
used efficiently, will produce Y units of
output. This curve constitutes the effi-
cient production frontier. The combi-
nation of inputs used by school ‘A’ to
produce Y units of output places it off
the efficient frontier. School A could
produce Y units of output with less of

either or both inputs. A measure of school A’s technical
efficiency can be calculated by dividing the length of ray
OB by the length of ray OA. This measure represents the
proportional amount of each input used by school A re-
quired to produce the level of output that it is produc-
ing. The fact that this measure is less than one indicates
that school A is inefficient.

2 Bessent and Bessent (1980) and Bessent et al. (1982, 1983) have applied the basic formulation of DEA developed by Charnes, Cooper,
and Rhodes (1978) to schools in Houston. Färe, Grosskopf, and Weber (1989) have applied a version of DEA that allows for variable
returns to scale to school districts in Missouri. More recently, Ray (1991); McCarty and Yaisawarng (1993); Ruggiero, Duncombe, and
Miner (1995); and Kirjavainen and Loikkanen (1998) have applied DEA-based approaches that attempt to control for the different
environmental factors faced by educational organizations. With regard to regression-based approaches, Barrow (1991), Deller and Rudnicki
(1993), and Cooper and Cohn (1997) have applied stochastic frontier estimation methods to estimate the efficiency of districts, schools
and classes. Stiefel, Schwartz, and Rubenstein (1999) have recently reviewed the various methods available for measuring school efficiency
enumerating some of the advantages and disadvantages of each.
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The different methods for empirically estimating this
measure of efficiency can be distinguished by the math-
ematical models used to estimate the efficient produc-
tion frontier. Regression-based approaches begin by re-
gressing an aggregate measure of output against a vector
of inputs and a vector of environmental variables using
ordinary least squares. Next, the estimated intercept term
is “corrected” so that the estimated equation can be in-
terpreted as a production frontier. The simplest of these
methods, typically referred to as corrected ordinary least
squares, increases the intercept term by the amount needed
to make the largest residual zero. More complicated meth-
ods make use of assumptions about the probability dis-
tributions of inefficiency and random error to determine

the intercept correction. Because the latter methods at-
tempt to account for the affect of random, i.e., stochas-
tic, factors on the observed relationships between inputs
and outputs, they are said to estimate a stochastic pro-
duction frontier.3

Implementing regression-based methods requires the as-
sumption of an explicit functional form, explicit weights
for each output and particular distributions of inefficiency
and random error. The need to make assumptions that
are difficult to verify is the primary disadvantage of these
approaches to efficiency measurement. If the assumptions
made are valid, however, the residual on the “corrected”
regression equation for each school can be interpreted as
a measure of inefficiency.4

3 See Bauer (1990) for a review of a number of techniques for estimating stochastic frontiers.
4 Stiefel, Schwartz, and Rubenstein (1999) discuss alternative regression-based measures of efficiency for cases where school-level panel

data are available. Repeated observations on individual schools provided by panel data allows the estimation of school fixed-effects.
Stiefel, Schwartz, and Rubenstein suggest that these fixed-effects may provide a better measure efficiency than the residual from cross-
sectional ordinary least squares regressions because not all of the residual variation is attributed to efficiency. As the authors point out,
however, a school fixed-effect reflects all systematic variation in outputs that is not explained by observed inputs, and therefore, is likely
to reflect more than just differences in efficiency. In fact, because estimation of school fixed-effects precludes inclusion of time-invariant
inputs in the regression equation, the fixed-effects reflects differences in these inputs as well as the impact of factors that are typically
difficult to measure and include in cross-sectional regressions. Thus, it is doubtful that this use and interpretation of panel data estimates
provides improved measures of efficiency, and may even be more misleading than measures based on the residual of cross-sectional
estimators.

FFFFFigurigurigurigurigure 1.— e 1.— e 1.— e 1.— e 1.— TTTTTechnicechnicechnicechnicechnical efficiencal efficiencal efficiencal efficiencal efficiencyyyyy

SOURCE:  Authors’ sketch.
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Linear programming techniques for estimating produc-
tion frontiers fall under the rubric of Data Envelopment
Analysis (DEA). All DEA methods start with measures
of a set of inputs and outputs for some sample of schools.
They then use numerical methods to select, for each
school, the set of input and output weightings that maxi-
mizes the ratio of weighted outputs to weighted inputs.
This maximization problem is subject to the constraint
that the weights selected for a given school, when applied
to other schools in the sample do not result in one of the
other schools having a ratio of weighted outputs to
weighted inputs greater than one. This maximum ratio
of weighted outputs to weighted inputs is the measure of
efficiency. The optimization problem is run for each
school separately. Thus, each school will have a different
set of input and output weightings. In effect, DEA se-
lects the set of weights that will give
a particular school as high an effi-
ciency score as possible, subject to
the constraint that no other school
would have an efficiency score
greater than one given those
weights.5

DEA does not require a priori
specification of output weights.
Rather the linear programming
procedure uses the data to deter-
mine relative output weightings for
each school individually. Nor does
it require assumptions about the
functional form of the production
frontier or the distribution of in-
efficiency. Given the uncertainty surrounding these as-
pects of educational production these are potentially im-
portant advantages. The primary disadvantage of DEA is
that it is deterministic. That is, it attributes all deviation
from the production frontier to inefficiency, and provides
no means of accounting for random error.

CCCCComplicomplicomplicomplicomplicaaaaations Ptions Ptions Ptions Ptions Posed bosed bosed bosed bosed by the Ey the Ey the Ey the Ey the Educducducducducaaaaationaltionaltionaltionaltional
PPPPPrrrrroooooducducducducduction Ption Ption Ption Ption Prrrrrooooocccccessessessessess

Analysis of educational production is notoriously diffi-
cult.6 Here, the focus is on aspects of education produc-

tion that complicate the measurement of efficiency. The
first difficulty is that education involves joint produc-
tion of multiple outputs. Not only are schools charged
with developing cognitive skills in several subject areas,
but they are also charged with developing affective traits,
promoting democratic values and furthering other social
outcomes. Assumptions that these multiple outcomes are
complimentary or even mutually consistent are difficult
to maintain, and attempts to develop a priori weights that
reflect the relative value of various outcomes are prob-
lematic. The fact that DEA does not require a priori speci-
fication of weights is typically touted as one of its pri-
mary advantages over regression-based approaches.

The second problem in analyzing educational produc-
tion concerns the difficulty of measuring educational out-
puts. Standardized tests of cognitive skills are typically
used to measure educational output. However, standard-

ized tests are not always aligned with cur-
ricular goals, subjects such as science, social
studies and the arts are not often tested, and
even in tested subjects, higher-order think-
ing and problem solving skills are often not
assessed (Darling-Hammond 1991). Valid
and reliable measures of affective traits,
democratic values and social outcomes may
be even more difficult to obtain. The pres-
ence of this type of measurement error can
push a school off the production frontier
even if it is truly efficient or make it appear
efficient when it is not. In so far as DEA
attributes all deviation from the production
frontier to inefficiency, its estimates of effi-
ciency will be distorted by measurement
error.

Analysis is further complicated by the fact that our knowl-
edge about which factors affect educational outputs is
inadequate. In addition, measuring factors that are known
to effect educational outputs, such as student motivation
or teacher quality, can be difficult. Consequently, attempts
to analyze educational production suffer from the pres-
ence of unobserved inputs. Because input levels are typi-
cally correlated with each other as well as with environ-
mental factors, the problem of unobserved variables can
cause the statistical estimation of model coefficients to

5 The production frontier identified by DEA is a piecewise linear surface connecting each school that receives an efficiency rating of one.
A school’s efficiency score can be interpreted as its distance from this piecewise linear production frontier.

6 For discussions of these difficulties, see Bridge, Judd, and Moock (1979) and Monk (1990).
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be biased. This is will cause regression-based techniques
to misplace the production frontier, thereby biasing mea-
sures of efficiency. More generally, a school’s distance from
the production frontier will be determined by variation
on the omitted inputs, as well as inefficiency. Failure to
account for this other source of variation in a school’s
distance from the estimated production function will lead
both DEA and regression-based approaches to provide
biased estimates of efficiency.

Education production is also characterized by simulta-
neous relationships between inputs and outputs. In the
case of certain student inputs that affect the learning pro-
cess this is clear. Student motivation, for instance, both
influences and is influenced by the level of educational
output. Orme and Smith (1996) suggest that there may
be feedback from outputs to institutional inputs as well.
School districts in which test scores are
low might come under pressure to pro-
mote improved performance, which
might lead to increased resource provi-
sion and thus higher levels of inputs.
To some extent this process is institu-
tionalized in legislative programs. The
federal Title I program, for instance,
targets significant amounts of funds to
schools with large numbers of students
who show low levels of achievement.
Such feedback is also likely to bias the
estimation of regression coefficients,
and Orme and Smith argue that it can
bias DEA estimates of efficiency as well.

Finally, environmental factors, such as
the family background of the students served by the
school, can substantially influence the level of output that
schools obtain. Environmental factors are conceptually
different than production inputs because they are beyond
the control of school officials. If environmental factors
can be represented as simple additive terms in a school’s
production function, then it may be acceptable to treat
them as another set of inputs. In this case, environmental
factors might not significantly complicate the estimation
of efficiency. If, however, these factors interact with con-
trollable inputs and technologies in nonadditive ways,

then incorporating environmental factors into efficiency
analysis will be complicated.

EEEEExisting Sxisting Sxisting Sxisting Sxisting Simulaimulaimulaimulaimulation Stion Stion Stion Stion Studiestudiestudiestudiestudies

There have been several studies of both regression-based
and DEA methods of estimating productive efficiency.7

Most of these are concerned with frontier and efficiency
estimation generally, and do not specifically ask whether
or not a given method provides measures of efficiency
that are accurate enough for the purposes of performance-
based school reform. Are the estimates of efficiency pro-
vided by existing methods accurate enough to serve as a
basis for awarding financial incentives or targeting reme-
dial efforts? Can these methods help us determine what
managerial and resource allocation practices help to fos-
ter improved performance? Two recent studies have ex-

amined these questions and suggest that
simple versions of regression and lin-
ear programming approaches are inad-
equate.

Brooks (2000) examines a regression-
based approach for developing adjusted
performance measures for schools that
is similar to simple regression-based
measures of efficiency used in the pro-
ductivity literature. He focuses on the
effect that correlation between effi-
ciency (or in his terms “merit”) and
school inputs has on the accuracy of
adjusted performance measures. Exam-
ining the case of one observable input
and one output, he finds that an in-

crease in the correlation between efficiency and the ob-
served input of 0.10 decreases the rank correlation be-
tween the adjusted performance measure and the schools
true merit by 0.065. He also finds that as the random
error associated with the production of student perfor-
mance increases, the adjusted performance measure be-
comes even more inaccurate. In cases where the correla-
tion between the input and “merit” is high (above 0.50)
and random error is relatively large, he finds that the rank
correlation between the adjusted performance measure
and true merit will most likely be statistically indistin-

7 Aigner, Lovell, and Schmidt (1977) and Olson, Schmidt, and Waldman (1980) have used simulated data to compare different econometric
methods for estimating stochastic production frontiers. Orme and Smith (1996) have published simulation studies that examine particular
properties of a single DEA method; Ruggiero (1996) and Ruggiero and Bretschneider (1998) have used simulated data to compare
different linear programming models. For simulation studies comparing stochastic frontier estimators and DEA, see Gong and Sickles
(1992) and Banker, Gadh, and Gorr (1993).
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guishable from zero. In such cases, adjusted performance
measures are unlikely to provide useful rankings of schools
by performance.

Given what we know about the education production
process, we expect correlation between inputs and effi-
ciency of the kind examined by Brooks. Important un-
observed factors, such as student and teacher motivation,
are determined simultaneously with school efficiency. The
more efficient a school, the higher student performance
and consequently the more motivated teachers and stu-
dents are to work harder, thereby improving efficiency.
Also, higher levels of observed inputs, such as more teach-
ers allowing reduced class sizes, may increase teacher and
student motivation. If this is true, we can expect effi-
ciency to be correlated with observed inputs. Thus,
Brooks’ findings suggest that simple regression procedures
for developing efficiency measures are
probably not adequate for performance-
based school reform.

Bifulco and Bretschneider (2001) ex-
amine corrected ordinary least squares
(COLS) and the Charnes, Cooper, and
Rhodes (1978) formulation of DEA.
They find that in cases with simulta-
neous relationships between inputs and
outputs and with measurement error,
the rank correlation between efficiency
measures and true efficiency levels are
no higher than 0.24. In these cases nei-
ther DEA nor COLS is able to place
more than 31 percent of schools in the
correct performance quintile. Schools
assigned to the bottom 20 percent of performers are as
likely to have actual performance levels above the me-
dian as in the bottom quintile. This confirms Brooks’
suggestion that simple regression-based procedures pro-
vide inadequate measures of efficiency in educational
contexts, and implies a similar conclusion for simple ver-
sions of DEA.

In the study presented below, we examine the accuracy of
more sophisticated versions of regression-based and DEA
methods for measuring efficiency. These methods are
more complicated and thus more difficult to introduce
into program and policy practice. However, they address
some of the shortcomings of the simpler methods exam-

ined by Brooks (2000) and Bifulco and Bretschneider
(2001). It is worth examining whether or not these im-
provements allow measures of school efficiency that are
adequate for the purposes of performance-based account-
ability.

MMMMMethoethoethoethoethods Eds Eds Eds Eds Examined in xamined in xamined in xamined in xamined in TTTTThis Shis Shis Shis Shis Studtudtudtudtudyyyyy

We examine the performance of two regression-based
methods of estimating efficiency and four versions of
DEA. The first regression-based method we examine is
COLS in which the intercept term from the ordinary
least square regression is increased by the amount needed
to make the largest residual zero. This is the method ex-
amined in Bifulco and Bretschneider (2001). The sec-
ond regression-based method, referred to here as a sto-
chastic frontier estimator (SFE), makes use of assump-

tions about the distributions of ineffi-
ciency and random error to determine
the intercept correction. Details on this
method are provided in Olson,
Schmidt, and Waldman (1980).

The primary advantage typically ad-
vanced for regression-based approaches
is their potential for addressing mea-
surement error by treating efficient
frontiers as stochastic phenomena. That
is, these methods attempt to decompose
the deviation of actual production from
the estimated frontier into a component
that is due to inefficiency and a com-
ponent that is due to random error. The
regression-based methods applied here,

however, are not fully stochastic. The COLS method is
entirely deterministic. In both adjusting the intercept and
interpreting the residual from the adjusted regression
equation, it is assumed that all deviation from the pro-
duction frontier is due to inefficiency. The SFE method
examined here uses assumptions about the distribution
of inefficiency and random error in determining how
much to adjust the intercept of the regression equations.
Once the intercept is adjusted, however, deviations from
the frontier are assumed to either be due entirely to inef-
ficiency or entirely to random error. If an observation is
on the efficient side of the frontier, all of the deviation
from the frontier is assumed to be due to random mea-
surement error. If an observation is on the inefficient side
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of the frontier, all of the deviation is attributed to ineffi-
ciency.8

The first of four DEA methods examined, referred to
here as DEA I, is the input minimizing formulation of
the Charnes, Cooper, and Rhodes (1978) version of DEA.
Following the practice typical of early applications of DEA
(Bessent and Bessent 1980; Bessent et al. 1982, 1983),
only those factors over which school officials have con-
trol are included as inputs. This method, which is the
one examined in Bifulco and Bretschneider (2001), has
been criticized for ignoring the impact of environment
on outputs (Ruggiero 1996), a particularly important is-
sue in education.

The other three DEA-based methods examined attempt
to develop estimates of efficiency that control for the in-
fluence of environment on production
outcomes. One of these methods, re-
ferred to in this paper as DEA II, at-
tempts to control for environment by
including it as an input in the standard
DEA linear programming problem.
Although this approach fails to recog-
nize the important conceptual distinc-
tion between environmental factors and
production inputs, it may provide a
practical means of accounting for the
environment in DEA estimates of effi-
ciency.

Another approach is a two-stage
method that uses regression in an at-
tempt to separate those parts of the DEA estimates that
are due to the effect of environment on output from those
parts that are due to inefficiency. In the first stage of this
method, DEA I is applied, using only discretionary in-
puts, to develop preliminary efficiency estimates. In the
second stage, these preliminary efficiency estimates are
regressed on environmental variables. An adjusted effi-
ciency estimate is then computed for each observation
by multiplying the coefficients from the second stage re-

gression by the mean value of each environmental vari-
able, and adding this to the observed regression residual.
Methods similar to this have been applied to educational
organizations by Ray (1991) and by Kirjavainen and
Loikkanen (1998).9 In this paper we referred to this
method as “Two-Stage DEA.”

The final method we examine is that developed by
Ruggiero (1996). This method modifies the standard
DEA programming problem to find the minimum level
of inefficiency for a given school relative to other schools
that face environments no better than the one it faces.
Throughout this paper we refer to this as the Ruggiero
approach.

Our DOur DOur DOur DOur Daaaaata Sta Sta Sta Sta Simulaimulaimulaimulaimulationstionstionstionstions

In order to examine the performance
of these methods, we generated 12 dif-
ferent data sets that incorporate vari-
ous aspects of education production
discussed previously. Each data set con-
sists of 200 simulated observations. The
relationships between inputs and out-
puts (i.e., the technologies) underlying
each of these data sets are described
here.

A CA CA CA CA Cobb-Dobb-Dobb-Dobb-Dobb-Douglas ouglas ouglas ouglas ouglas TTTTTechnoloechnoloechnoloechnoloechnologggggy withy withy withy withy with
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The first sets of simulated data were
generated from the following system of
underlying technological relationships:

y
1 
= x

1
0.25 x

2
0.25 n0.50 ev1-u1 (1a)

y2 = x1
0.20 x2

0.20 y1
0.20 n0.40 ev2-u2 (1b)

The first output (y1) is related by a Cobb-Douglas pro-
duction function to two inputs (x

1
 and x

2
), an environ-

mental factor (n), a random component representing mea-

8 This interpretation of the residual is admittedly ad hoc. A fully stochastic approach would decompose the residual that remains after the
intercept correction into an efficiency and random component, again based on a priori assumptions about the probability distribution of
these two error components. Jondrow et al. (1982) details the procedure for this decomposition. Arguments made by Ondrich and
Ruggiero (1997) demonstrate that the measures of efficiency with and without the decomposition are ordinally equivalent.

9 Both Ray (1991) and Kirjavainen and Loikkanen (1998) use a Tobit model to estimate the second stage regression. Given that the DEA
estimate is truncated at the value of one this is appropriate. The application of “Two-Stage DEA” in this paper, uses OLS to estimate a
general linear regression model for the second stage. In past work done by the authors, we have found that this simplification has little
effect on the resulting efficiency estimates.
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surement error (v1), and an inefficiency term (u1). The
amount of the second output (y

2
) is determined by the

same two inputs, the same environmental factor, and the
amount of the first output produced. The second equa-
tion also has a Cobb-Douglas form and includes its own
measurement error (v2) and inefficiency terms (u2).

We randomly generated observations for each of the in-
puts from a uniform distribution on the interval (90, 110).
We also randomly generated observations for the envi-
ronmental variable from a uniform distribution on the
interval (0, 200). Given the relative degree of standard-
ization among schools with respect to input measures such
as class size, and the large differences in environmental
conditions, such as student poverty, faced by different
schools, we might expect substantially more variation in
the environmental variable than the input variables. The
coefficients on both the input and en-
vironmental factors were chosen so that
the effect of environment on output
levels is large relative to the impact of
the discretionary inputs. Again, this is
intended as a rough approximation of
real life educational production.

In each case, observations for the mea-
surement error terms, v1 and v2, were
generated from a normal distribution,
N(0,σ

v
2). The value of σ

v
 was varied to

generate three different data sets. In the
first data-set, σ

v 
was set equal to zero to

simulate a data-set with no measure-
ment error. In the second and third
cases, σ

v
 was set equal to 0.1 and 0.3 to

simulate cases with ‘small’ measurement error and ‘large’
measurement error respectively.

The inefficiency terms, u1 and u2, were each generated
from a truncated normal distribution, N(0,σ

u
2). The dis-

tribution was truncated by setting all negative values equal
to zero. For both u1 and u2, σ

u
 , was set equal to 0.3. The

overall level of efficiency for each observation was calcu-
lated as follows. First, the observed values of y1 and y2

were computed from equations (1a) and (1b) and the
randomly generated values of x1, x2, n, v1, v2, u1, and
u2. Then, efficient values of y1 and y2 were generated for
each observation by setting u1 and u2 equal to zero. An
efficiency value was then calculated as follows:

Efficiency = [w
1
(y1) + w

2
 (y2)] / [w

1
(y1*) + w

2
(y2*)] (2)

Where y1 and y2 represent observed values, y1* and y2*
represent efficient values, and w1 and w2 are weights that
represent the relative importance of each output. In all
cases, w1 and w2 are both set at 0.50. The mean effi-
ciency values for the data sets with no, small and large
measurement errors were 0.891, 0.892, and 0.897, re-
spectively.

CCCCCobb-Dobb-Dobb-Dobb-Dobb-Douglas ouglas ouglas ouglas ouglas TTTTTechnoloechnoloechnoloechnoloechnologggggy with Ay with Ay with Ay with Ay with Additivdditivdditivdditivdditiveeeee
EEEEEnnnnnvirvirvirvirvironment and Eonment and Eonment and Eonment and Eonment and Endondondondondogeneitgeneitgeneitgeneitgeneityyyyy

The second set of samples was generated from the same
technology as was just described with one exception. The
observations for x

2
 were replaced by observations linked

to the inefficiency terms. Specifically, we used the fol-
lowing to generate observations of x2:

x
2
 = 95 +12u1+12u2+ε (3)

Where ε  is a normally distributed vari-
able, N (0, 9). This resulted in a distri-
bution of x

2
 similar to that generated

in the above described data sets, and
correlations between x2 and the effi-
ciency value ranging from –0.679 in the
case with no measurement error to
–0.671 in the case with large measure-
ment error.

A negative correlation between inputs
and efficiency values can be one of the
by-products of the type of feedback

from outputs to inputs discussed by Orme and Smith
(1996). Correlation between the general composed error
terms, u1+v1 and v2+u2, can also be the result of omit-
ted variables. Thus, incorporating this correlation into
the simulated data allows us to explore the impact of such
feedback processes or omitted variables, i.e., endogeneity,
on efficiency measurement.

CCCCCobb-Dobb-Dobb-Dobb-Dobb-Douglas ouglas ouglas ouglas ouglas TTTTTechnoloechnoloechnoloechnoloechnologggggy with Inty with Inty with Inty with Inty with Interererereracacacacactivtivtivtivtiveeeee
EEEEEnnnnnvirvirvirvirvironmentonmentonmentonmentonment

The following productive relationships were used to simu-
late the third group of data sets:

y1 = x1
(0.25+0.25n) x2

(0.25+0.25n) ev1-u1 (4a)

The coefficients on both

the input and environ-

mental factors were

chosen so that the effect

of environment on

output levels is large

relative to the impact of

the discretionary inputs.
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y
2 
= x

1
(0.20+0.20n) x

2
(0.20+0.20n) y

1
0.20 ev2-u2 (4b)

This system of equations is similar to (1a) and (1b) ex-
cept that the environmental term enters into the equa-
tion nonlinearly. Here the environment affects the level
of output by modifying the effect of each input. The same
observations for x1, x2, v1, v2, u1, and u2 that were gen-
erated for the first set of samples were used for these data
sets. Observations for n were randomly generated from a
uniform distribution on the interval (0,1). As in the above
cases, samples with no, small and large measurement er-
ror were simulated from this underlying technology. The
final three samples generated incorporate endogeneity into
the above technology. This is done in the same way as
described above.

Taken collectively, the 12 data sets simulated for this study
incorporate several important aspects of
educational production such as mul-
tiple outputs, environmental factors,
measurement error, and endogeneity.
This will allow us to examine how these
aspects of educational production affect
our ability to measure school efficiency.

RRRRResultsesultsesultsesultsesults

Our discussion of the results is divided
into four sections. First, we discuss the
performance of the regression-based
methods. Next, we discuss the perfor-
mance of the DEA-based methods.
Then, we compare the performance of
the regression-based approaches with
the linear programming methods. Finally, we present some
analysis aimed at determining whether or not the most
effective regression and DEA methods are adequate for
the purposes of performance-based school reform initia-
tives.

TTTTThe Phe Phe Phe Phe Perererererffffformancormancormancormancormance of Re of Re of Re of Re of Regregregregregression-Bession-Bession-Bession-Bession-Based Methoased Methoased Methoased Methoased Methodsdsdsdsds

Regression-based methods require specification of as-
sumptions concerning the functional form of technologi-
cal relationships as well as the distribution of measure-
ment error and inefficiency. In the multiple output case,
assumptions also have to be made concerning the rela-
tive weighting of the various outputs. In applying COLS
and the SFE to our simulated data we specify the same
set of assumptions regardless of the data set being used.

In some cases, these assumptions match the specifications
of the true underlying technology, and in other cases they
do not. Thus, we can see how misspecification affects the
performance of regression-based procedures.

More specifically, in applying both COLS and SFE, we
use a Cobb-Douglas functional form with the environ-
ment entering additively. In cases where this is in fact the
functional form of the underlying technology, the regres-
sion models are well-specified. However, the data sets in
which the environment enters interactively with the dis-
cretionary inputs, represent cases where the regression
models are misspecified. In cases with endogeneity, a dif-
ferent type of misspecification is introduced.

The output weights used in forming the aggregate out-
come measure used in the regressions were chosen to

match those used to calculate the true
efficiency value. In real situations these
weights might in fact differ from school
to school, and in any case, are difficult
to specify. By matching the weights
used in applying our estimators with
those used in generating the true effi-
ciency values, we ignore this potential
difficulty in applying regression-based
methods. This fact should be kept in
mind when evaluating their perfor-
mance.

Table 1 presents Kendall-Tau rank cor-
relation coefficients between estimated
efficiencies and true efficiency values.

This measure captures the ability of each method to cor-
rectly rank observations. An important component of
performance-based school reform is identification of the
highest and the lowest performing schools in a jurisdic-
tion. The highest performing schools can then be re-
warded and corrective actions can be targeted to the low-
est performing schools. Identifying groups of high and
low performing schools can also be useful for determin-
ing whether certain management or resource allocation
practices consistently lead to either higher or lower levels
of performance. Thus, the ability of a method to cor-
rectly rank schools is an important criterion for assessing
the usefulness of the methods for the purposes of perfor-
mance-based school reform. A high rank correlation sug-
gests that the measure performs well in identifying dif-
ferential efficiency.

An important compo-

nent of performance-

based school reform is

identification of the

highest and the lowest

performing schools in a

jurisdiction.
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In all cases, the rank correlations for COLS and SFE are
virtually identical. Both methods use the same OLS esti-
mates to determine the production frontier slope param-
eters, and differ from each other only in the way they
adjust the intercept to locate the production frontier.
Thus, this finding is expected, and confirms similar find-
ings by Ondrich and Ruggiero (1997). This finding sug-
gests that although COLS might provide different cardi-
nal measures of efficiency than SFE (and in fact does),10

it is equivalent to SFE as an ordinal measure.11 Thus, in
situations where only the ordinal ranking of schools are
required, the simpler COLS method might be preferable.

TTTTTable 1.—Rable 1.—Rable 1.—Rable 1.—Rable 1.—Rank cank cank cank cank corororororrrrrrelaelaelaelaelations btions btions btions btions betetetetetwwwwween estimaeen estimaeen estimaeen estimaeen estimattttted and tred and tred and tred and tred and true efficiencue efficiencue efficiencue efficiencue efficiency vy vy vy vy values*alues*alues*alues*alues*

TTTTTwwwwwo stageo stageo stageo stageo stage RRRRRuggieruggieruggieruggieruggierooooo

CCCCCOLSOLSOLSOLSOLS SFESFESFESFESFE DEA IDEA IDEA IDEA IDEA I DEA IIDEA IIDEA IIDEA IIDEA II DEADEADEADEADEA apprapprapprapprapproachoachoachoachoach

CCCCCobb-Dobb-Dobb-Dobb-Dobb-Douglas touglas touglas touglas touglas technoloechnoloechnoloechnoloechnologggggy withy withy withy withy with
additivadditivadditivadditivadditive ene ene ene ene envirvirvirvirvironmenonmenonmenonmenonmenttttt

Without endogeneity
No measurement error 0.866 0.866 0.173 0.575 0.156 0.535

Small measurement error 0.835 0.835 0.154 0.192 0.144 0.128
Large measurement error 0.596 0.596 0.095 0.071 0.085 0.103

With endogeneity
No measurement error 0.457 0.459 0.247 0.616 0.274 0.585
Small measurement error 0.484 0.487 0.239 0.362 0.264 0.215

Large measurement error 0.380 0.399 0.273 0.302 0.285 0.244

CCCCCobb-Dobb-Dobb-Dobb-Dobb-Douglas touglas touglas touglas touglas technoloechnoloechnoloechnoloechnologggggy withy withy withy withy with
inininininttttterererereracacacacactivtivtivtivtive ene ene ene ene envirvirvirvirvironmenonmenonmenonmenonmenttttt

Without endogeneity
No measurement error 0.290 0.280 0.138 0.143 0.122 0.505

Small measurement error 0.264 0.262 0.141 0.138 0.133 0.118
Large measurement error 0.259 0.255 0.108 0.087 0.090 0.095

With endogeneity

No measurement error 0.104 0.108 0.215 0.275 0.233 0.458
Small measurement error 0.099 0.104 0.213 0.264 0.237 0.203

Large measurement error 0.076 0.090 0.260 0.306 0.281 0.233

* Correlations are Kendall Tau-b statistics.

SOURCE:  Authors’ sketch.

TTTTThe Phe Phe Phe Phe Perererererffffformancormancormancormancormance of DEAe of DEAe of DEAe of DEAe of DEA-B-B-B-B-Based Methoased Methoased Methoased Methoased Methodsdsdsdsds

As expected, DEA I provides poor estimates of efficiency
in all cases. This method does not control for the influ-
ence of the environment on production outcomes and
thereby confounds the affects of inefficiency with the af-
fects of environment. Somewhat surprisingly, regressing
the estimates from DEA I against the environmental vari-
able in the “Two-Stage DEA” does not substantially im-
prove the performance of DEA I on the rank correlation
criteria. This result may be due to a misspecification of
the second stage regression model. We used OLS to esti-

10 In results not reported here, the mean absolute difference between the true efficiency and the estimated efficiency scores were larger for
SFE than for COLS in cases without measurement error, and considerably smaller for SFE than for COLS in cases with measurement
error. This shows that although ordinally equivalent, the efficiency measures provided by these two methods are not cardinally equivalent.

11 Ondrich and Ruggiero (1997) demonstrate that the ordinal measure of efficiency provided by COLS is equivalent to that provided by the
fully stochastic frontier of Jondrow et al. (1982) as well.
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mate a linear regression model. However, the distribu-
tion of DEA I efficiency estimates, which provide the
dependent variable in the second stage regression, is trun-
cated at 1. Thus, a Tobit model may be more appropri-
ate.

In cases without measurement error, DEA II and the
Ruggiero approach provide improved efficiency estimates.
DEA II achieves improved estimates by including the
environmental variable as an input in the standard DEA
program. This improves matters only in cases where en-
vironment affects production in an additive fashion. The
Ruggiero approach achieves improved estimates by modi-
fying the DEA program so that each school is compared
only to schools that face an environment no better than
the one it faces. The Ruggiero approach achieves improved
measures of efficiency when the environment affects pro-
duction in an interactive way, as well as
when environment enters additively.
However, the performance of both
DEA II and the Ruggiero approach is
substantially undermined by the pres-
ence of measurement error.

CCCCComparomparomparomparomparisons of Risons of Risons of Risons of Risons of Regregregregregression-Bession-Bession-Bession-Bession-Basedasedasedasedased
MethoMethoMethoMethoMethods with DEAds with DEAds with DEAds with DEAds with DEA-B-B-B-B-Basedasedasedasedased
MethoMethoMethoMethoMethodsdsdsdsds

The primary advantage typically touted
for regression-based approaches is that
they provide a means of handling mea-
surement error. Regression-based ap-
proaches also provide well established
means of controlling for the effect of
environmental factors. However, we have seen that the
ordinal measures of efficiency provided by COLS and
SFE are equivalent. This raises doubts about the ability
of SFE to separate measurement error from inefficiency
in a truly informative way. Nonetheless, in cases where
the SFE model is well-specified and measurement error
is present, we might expect SFE to provide more accu-
rate estimates of efficiency than DEA.

Regression-based methods of estimating efficiency require
specification of a functional form for the production func-
tion. If this is misspecified, then the regression estimates,
upon which the efficiency estimates are ultimately based,
will be biased. DEA on the other hand constructs a piece-
wise linear production frontier. This is a highly flexible

functional form that can approximate most actual tech-
nologies. Thus, we would expect DEA to provide better
estimates of efficiency in cases in which the functional
form of the COLS model is misspecified.

Correlation between inputs and inefficiency will also bias
OLS estimates of production function coefficients. Orme
and Smith (1996) argue that the presence of such corre-
lation can also bias DEA efficiency estimates. However,
Bifulco and Bretschneider (2001) do not find any sup-
port for Orme and Smith’s argument. Thus, we might
expect the presence of endogeneity to have a larger im-
pact on the performance of COLS and SFE efficiency
estimates than DEA estimates

These expectations are by and large confirmed by the re-
sults reported in table 1. In cases where the COLS model

is well-specified (i.e., the first three rows
of table 1), COLS and SFE performs
better than DEA on the rank correla-
tion criteria. DEA tends to perform bet-
ter in cases where the regression model
is misspecified. In cases with
endogeneity but no measurement er-
ror, DEA II and the Ruggiero approach
both outperform COLS and SFE.
When the functional form of the re-
gression model is also misspecified (i.e.,
the last three rows of table 1), the
Ruggiero method achieves higher rank
correlations than COLS and SFE.

In cases where measurement error is
present and the regression model is misspecified, both
DEA and the regression-based methods perform poorly.
It might be argued that these are the conditions most
likely to be encountered in attempts to measure the effi-
ciency of educational organizations. In these cases, the
presence of measurement error substantially diminishes
the performance of DEA, and the combination of mea-
surement error and misspecification significantly dimin-
ishes the performance of COLS. In cases with measure-
ment error, endogeneity and misspecified functional
forms, rank correlations higher than 0.306 are never
achieved, and in half of these cases rank correlations are
below 0.15. It is doubtful that rank correlations of this
magnitude are adequate for the purposes of awarding
performance bonuses or targeting remedial resources.

The primary advantage

typically touted for

regression-based

approaches is that they

provide a means of

handling measurement

error.
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TTTTTable 2.—Mable 2.—Mable 2.—Mable 2.—Mable 2.—Measureasureasureasureasures of hoes of hoes of hoes of hoes of how ww ww ww ww well vell vell vell vell varararararious methoious methoious methoious methoious methods do in assigning obserds do in assigning obserds do in assigning obserds do in assigning obserds do in assigning observvvvvaaaaations ttions ttions ttions ttions to quino quino quino quino quintilestilestilestilestiles

SFE DEAII Ruggiero approach

Percent Percent Percent
assigned assigned assigned

Percent two or Percent two or Percent two or
assigned  more assigned more assigned more

to correct quintiles to correct quintiles to correct quintiles
quintile from actual quintile from actual quintile from actual

CCCCCobb-Dobb-Dobb-Dobb-Dobb-Douglas touglas touglas touglas touglas technoloechnoloechnoloechnoloechnologggggy withy withy withy withy with
additivadditivadditivadditivadditive ene ene ene ene envirvirvirvirvironmenonmenonmenonmenonmenttttt

Without endogeneity

No measurement error 80.0% 0.0% 36.0% 19.0% 34.0% 26.5%
Small measurement error 74.0 1.0 27.5 42.0 22.0 37.0

Large measurement error 49.0 11.5 20.5 43.5 21.0 38.0

With endogeneity
No measurement error 38.5 24.0 41.5 15.5 39.0 24.5

Small measurement error 41.5 19.5 30.5 30.0 26.5 35.5
Large measurement error 34.0 28.0 32.0 29.0 26.5 36.5

CCCCCobb-Dobb-Dobb-Dobb-Dobb-Douglas touglas touglas touglas touglas technoloechnoloechnoloechnoloechnologggggy withy withy withy withy with
inininininttttterererereracacacacactivtivtivtivtive ene ene ene ene envirvirvirvirvironmenonmenonmenonmenonmenttttt

Without endogeneity

No measurement error 26.5 38.5 26.5 41.0 35.0 29.5
Small measurement error 26.5 37.5 24.5 41.5 22.5 37.5

Large measurement error 28.5 38.0 20.5 45.0 22.5 37.5

With endogeneity
No measurement error 27.5 46.0 30.5 30.0 33.5 32.0

Small measurement error 27.0 47.5 31.0 30.5 26.5 35.5
Large measurement error 24.5 46.0 31.0 29.0 25.0 36.5

SOURCE:  Authors’ sketch.

AAAAAdequacdequacdequacdequacdequacy of Ey of Ey of Ey of Ey of Efficiencfficiencfficiencfficiencfficiency Ey Ey Ey Ey Estimatstimatstimatstimatstimates fes fes fes fes for Por Por Por Por Purpurpurpurpurposesosesosesosesoses
of Pof Pof Pof Pof Perererererffffformancormancormancormancormance-Be-Be-Be-Be-Based Rased Rased Rased Rased Refefefefeformormormormorm

The results reported in table 1 raise doubts about whether
our ability to estimate school efficiency is adequate for
the purposes of performance-based school reform. To
investigate this issue further we divided the observations
in each of the 12 data sets into quintiles based on their
true efficiency score. We then examined the ability of the
most effective methods in the above analyses—SFE, DEA
II, and the Ruggiero approach—to place observations in
the appropriate quintiles. We also examined the true effi-
ciency rankings of the schools identified by these meth-
ods as being in the lowest efficiency quintile. The results
of these analyses are presented in tables 2 and 3.

The SFE method did well in cases where the underlying
regression model was well-specified (see first three rows
of tables 2 and 3). Particularly in cases with low measure-
ment error, SFE assigned 74 percent of schools to the
appropriate quintile and only 2 out of 200 schools were
assigned to a quintile 2 or more away from their true
quintile. The method also did well identifying the lowest
performing schools. Of the schools assigned to the bot-
tom quintile by SFE, 95 percent were actually in the bot-
tom efficiency quintile and none of the schools had true
efficiency values that ranked them higher in efficiency
than the median.

However, the SFE method did not do as well in cases
where the underlying regression model is misspecified.



Evaluating School Performance

23

TTTTTable 3.—Mable 3.—Mable 3.—Mable 3.—Mable 3.—Measureasureasureasureasures of hoes of hoes of hoes of hoes of how ww ww ww ww well vell vell vell vell varararararious measurious measurious measurious measurious measures do in idenes do in idenes do in idenes do in idenes do in identifying lotifying lotifying lotifying lotifying low efficiencw efficiencw efficiencw efficiencw efficiency schoy schoy schoy schoy schoolsolsolsolsols

SFE DEAII Ruggiero approach
Percent Percent Percent

Percent assigned Percent assigned Percent assigned
assigned to bottom assigned to bottom assigned to bottom

to bottom quintile to bottom quintile to bottom quintile
quintile actually quintile actually quintile actually

actually in ranked actually in ranked actually in ranked
bottom above bottom above bottom above
quintile median quintile median quintile median

CCCCCobb-Dobb-Dobb-Dobb-Dobb-Douglas touglas touglas touglas touglas technoloechnoloechnoloechnoloechnologggggy withy withy withy withy with
additivadditivadditivadditivadditive ene ene ene ene envirvirvirvirvironmenonmenonmenonmenonmenttttt

Without endogeneity

No measurement error 97.5% 0.0% 72.5% 0.0% 67.5% 0.0%
Small measurement error 95.0 0.0 45.0 35.0 30.0 47.5

Large measurement error 80.0 0.0 37.5 42.5 27.5 45.0

With endogeneity
No measurement error 67.5 5.0 72.5 0.0 72.5 0.0

Small measurement error 72.5 5.0 47.5 12.5 35.0 32.5
Large measurement error 62.5 12.5 50.0 22.5 37.5 30.0

CCCCCobb-Dobb-Dobb-Dobb-Dobb-Douglas touglas touglas touglas touglas technoloechnoloechnoloechnoloechnologggggy withy withy withy withy with
inininininttttterererereracacacacactivtivtivtivtive ene ene ene ene envirvirvirvirvironmenonmenonmenonmenonmenttttt

Without endogeneity

No measurement error 57.5 10.0 45.0 37.5 77.5 0.0
Small measurement error 57.5 10.0 40.0 45.0 30.0 47.5

Large measurement error 57.5 10.0 35.0 42.5 27.5 45.0

With endogeneity
No measurement error 40.0 37.5 42.5 22.5 62.5 0.0

Small measurement error 37.5 35.0 42.5 22.5 35.0 32.5
Large measurement error 35.0 37.5 52.5 22.5 32.5 32.5

SOURCE:  Authors’ sketch.

In cases where the functional form is misspecified, SFE
places more schools in quintiles two or more away from
their true quintile than it places in the correct quintile.
In cases where endogeneity is present and the SFE model
is misspecified, less than half of the schools identified as
being among the schools with the lowest level of effi-
ciency are actually in the bottom efficiency quintile, and
at least 14 of the 40 schools placed in the bottom quintile
have true efficiency values that rank them above the me-
dian.

The two DEA methods did not do well in placing stu-
dents in the correct quintile in any of the data sets. In no
case did either DEA II or the Ruggiero approach place as
many as half the schools in the correct quintile. In the

majority of cases these methods place as many or more
schools in a quintile two or more away from the true
quintile as they place in the correct quintile. The DEA II
and the Ruggiero approaches did reasonably well identi-
fying low-efficiency schools, but only in the unrealistic
cases where there was no measurement error.

It appears that if the underlying regression model is well-
specified, then the SFE method can provide efficiency
estimates that are adequate for at least some purposes.
However, the past 35 years of experience in trying to ana-
lyze educational production suggest that the functional
relationships between educational outcomes, school in-
puts and environmental factors are complex and that we
know little about the forms these relationships take. Un-
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fortunately, SFE does much worse when the underlying
regression model is misspecified. The DEA method has
been advanced as a method of estimating efficiency that
does not depend on restrictive assumptions about the form
of productive relationships. However, the estimates of ef-
ficiency provided by DEA, particularly in the presence of
measurement error, do not appear to be adequate.

Whether the performance of SFE when the underlying
regression model is misspecified or the DEA methods in
the presence of measurement error is adequate for the
purposes of school-based reform is a matter of judgment.
However, it is difficult to argue that the results in tables 2
and 3 are adequate. In cases with endogeneity, measure-
ment error, and a more complex production function (i.e.,
the last three rows), the best result was to place 31 per-
cent of the schools in the correct quintile. In these cases,
at least 58 out of 200 schools were
placed a quintile 2 or more away from
their true group. If such a method were
relied on to determine financial awards
or target corrective action, a large num-
ber of schools that lose out on addi-
tional resources or face burdensome re-
quirements would have legitimate com-
plaints. It also seems unlikely that ana-
lyzing the practices of groups identified
as high or low performing by these
methods would be very informative. If
less than half of the schools that are
identified as low performing are actu-
ally inefficient, and 30 percent are ac-
tually achieving above average levels
of efficiency, then it is difficult to say
that the managerial practices or patterns of resource allo-
cation found in those schools are ineffective.

CCCCConclusionsonclusionsonclusionsonclusionsonclusions

Existing studies as well as the new evidence presented
here suggest that for the complex production processes
found in schools, i.e., processes characterized by com-
plex functional forms, endogenous relationships between
inputs and outputs, and substantial measurement error,
the most commonly applied versions of DEA and regres-
sion-based methods do not provide adequate measures
of efficiency. It would be difficult to defend implement-

ing performance-based financing or management pro-
grams with estimates of school performance whose rank
correlation with true performance is no higher than 0.30.
However, our results need not be interpreted with un-
equivocal gloom. Not only must our findings be prop-
erly qualified, but they also suggest strategies for devel-
oping more adequate measures of efficiency.

The COLS and SFE methods perform well in cases where
the underlying model is well-specified, particularly when
measurement error is small. DEA also performs much
better in cases without measurement error. Some forms
of DEA, particularly Ruggiero’s approach, also appear to
be fairly robust with respect to the functional relation-
ships between outcomes, inputs and the environment.
This suggests at least three avenues for improving effi-
ciency measurement.

First, efforts to reduce the amount of
measurement error characteristic of
current educational data sets are
needed. Such efforts are well under way.
The 1994 reauthorization of the El-
ementary and Secondary Education Act
provided substantial amounts of fund-
ing to state educational agencies to de-
velop testing programs that are aligned
with explicit curricular goals, that test
higher level thinking skills and that can
be used for purposes of evaluating
school performance. States, such as
Kentucky, have led the way in the de-
velopment of such assessment sys-
tems.12 In addition, several city school

districts, including Chicago and New York City, have de-
veloped school-based budgeting systems. These systems
provide more reliable school-level resource data than has
ever before been available (Rubenstein 1998; Iatarola and
Stiefel 1998).

In addition to reducing measurement error, it might be
possible to modify existing methods of estimating effi-
ciency so as to minimize the effect of measurement error
and/or endogeneity. For instance, the fact that the per-
formance of COLS and SFE is diminished by correla-
tion between inputs and inefficiency is not surprising.

12 See Education Week’s Quality Counts 2001 publication entitled A Better Balance: Standards, Tests and the Tools to Succeed for a discussion of
state efforts to develop improved assessments of student performance.
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This type of correlation violates the assumptions that are
required if ordinary least squares is to provide unbiased
coefficient estimates. Bias in these coefficient estimates is
the source of the poor performance of COLS and SFE in
estimating efficiency. There are, however, well known si-
multaneous equation methods, such as two-staged least
squares, that provide unbiased coefficient estimates in
cases where the assumptions of ordinary least squares are
violated. If such methods could be used to estimate pro-
duction frontiers, then efficiency estimates that perform
better than those we have examined might be developed.

Finally, efforts to understand the functional forms that
characterize educational production are needed. These
efforts may be the most important for improving effi-
ciency measurement and the most difficult to achieve.
However, with continued efforts to develop theory and
test those theories with more complex empirical models,
we may be able to make progress on this front. The use of
flexible functional forms, such as the translog produc-
tion function, might also help provide more accurate es-

timates of efficiency by relaxing some of the restrictive
assumptions about production technology made in typi-
cal regression models.13

In addition, we must not overlook the possibility of aug-
menting quantitative measures of efficiency with quali-
tative forms of evaluation. Such qualitative forms of evalu-
ation might involve site visits and audits by professional
peers. Research is needed to determine exactly how in-
formation acquired through such methods can be com-
bined with existing data and methods to develop more
reliable and valid measures of school performance.

Given the data that are currently available, however, our
results suggest that the methods for measuring the effi-
ciency of educational organizations that have been used
most frequently may not be adequate for use in imple-
menting performance-based management systems. This
is a discouraging result, and suggests that efforts to imple-
ment performance-based school reforms should proceed
with caution.

13 See Beattie and Taylor (1985) for details on the use of flexible functional forms in production analysis.
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The limited progress that has been made over the years
toward understanding the nature of relationships between
resources and the learning gains of students is a source of
great and recurring frustration for educational research-
ers, policymakers, and practitioners alike. Part of the dif-
ficulty can be traced to fundamental inadequacies in the
data that speak to these and related issues. One of the
areas where the data are particularly lacking concerns the
area of spending for professional development. The lim-
its of these data have seriously curtailed analysts’ efforts
to measure and assess investments in teacher professional
development.

The purpose of this report is to describe procedures we
used to analyze the available national data in our studies
of professional development expenditures at the local
school district level. We found that the Annual Survey of
Local School District Finances or F-331 provides a rich set
of school district level revenue and expenditure data. With

some modification, the F-33 can provide the national
perspective on a host of detailed revenue and expendi-
ture items. Additionally, the F-33 is easily linked with
other national data sets like the Common Core of Data
(CCD). A closely related purpose of this study is to re-
port on the difficulties we encountered as we sought to
make sense of the available data. We have reported more
detailed versions of our empirical findings elsewhere.2

Our purpose here is to explore the data collection issues
in greater detail than was possible earlier, and to provide
an overview of the basic findings.

Our report is divided into four major sections. We begin
with a review of the research literature dealing with spend-
ing on professional development and focus our attention
on the data used in assessments of professional develop-
ment activities. We turn next to a discussion about the
data and the methods we employed in our work with the
F-33. Finally, we summarize our general findings from
two separate analyses of the F-33. In our summary and
conclusion, we discuss the kinds of data that are needed

1 F-33 is the actual name of the survey instrument, coded by the U.S. Bureau of the Census. 
2 See Killeen, K., Monk, D., and Plecki, M. 2000. “Spending on Instructional Staff Support Among Big City School Districts:  Why are

Urban Districts Spending at Such High Levels?” Educational Considerations. 28(1). Killeen, K., Monk, D., and Plecki, M. 1999. “School
District Spending on Professional Development: Insights from National Data.” A Working Paper of the Center for the Study of Teaching
and Policy, University of Washington.
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at the classroom, school, and district level learning gains
for pupils.

CCCCCurururururrrrrrenenenenent Rt Rt Rt Rt Researesearesearesearesearch on Pch on Pch on Pch on Pch on Prrrrrofofofofofessionalessionalessionalessionalessional
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While the literature on professional development financ-
ing is not extensive, several research efforts have sought
to estimate the levels of investment in teacher professional
development. Most of the research on investments in
professional development has addressed the source, type,
and/or amount of professional development purchased
(Moore and Hyde 1981; Lytle 1983; Stern, Gerritz, and
Little 1989; Elmore 1997; Education Commission of the
States 1997). One study found that teachers are two to
three times more likely to be participants in district-pro-
vided staff development than enrolled in a college or
university course (Little 1989). The
same study also calculated that more
than four-fifths of state dollars for staff
development were controlled by the
local district. Professional development
activities have been dominated by a
training-based delivery system, gener-
ally managed by school districts, which
offers teachers a variety of workshops
targeted on special projects or narrowly
defined aspects of reform (Little 1993).
A study by the Education Commission
of the States (1997) found that approxi-
mately three-fourths of school district
resources designated for professional
development are spent on teacher in-
service days, conferences, and work-
shops.

Miller, Lord, and Dorney’s (1994) estimates of expendi-
tures on staff development range between 1.8 and 2.8
percent of the district’s operating budget. The cost per
regular classroom teacher ranged between $1,755 and
$3,259. Their study was based on a series of intensive
case studies in four districts located in different regions
in the United States, ranging in size from 9,500 to
125,000 students. The estimates are based on direct costs
such as the salaries of district and school administrators,
and substitute teachers, as well as on the direct costs of
materials and supplies. One detailed study of staff devel-
opment in California (Little et al. 1987) estimated the
investment in professional development to be almost 2
percent of total funding for education in that state. In a

study of one New York school district, Elmore (1997)
estimated that spending on professional development
amounted to about 3 percent of the total budget. These
studies do not consider, however, that most districts, due
somewhat to the requirements of the bargained contracts
with teachers, compensate teachers for staff development
activities through an increase in salary, thus representing
a “hidden” cost of traditionally delivered staff develop-
ment. For example, a study of spending on professional
development in the Los Angeles Unified School District
(Ross 1994) found that the district expended $1,153
million in teacher salaries in 1991–92, and that 22 per-
cent of this figure could be attributed to salary point cred-
its that were earned because of courses or other approved
professional development activities on the part of teach-
ers.

As the example of investing in profes-
sional development through salary in-
crements implies, there is a pronounced
difficulty in fully accounting for all staff
development costs. Professional devel-
opment activities frequently are fi-
nanced through a combination of rev-
enue sources, including nongovern-
mental sources, thereby complicating
the cost accounting. Professional devel-
opment experiences also might be as-
sociated with substantial contributions
of volunteer time on the part of teach-
ers (Little et al. 1987). At the same time,
teachers might accrue additional cred-
its for professional development activi-
ties, which advance them on the salary

schedule, resulting in a long-term fiscal obligation to the
district in the form of the resultant base salary increase.
Finally, similar professional development activities might
vary significantly in costs per teacher depending on the
financing strategy that is employed. For example, one
strategy for supporting teacher professional development
that is increasing in popularity is the “early release” op-
tion in which students are released from school on some
regular basis, thereby allowing time during regular school
hours for teachers to engage in professional development.
This option clearly is less costly for school districts, as it
removes the additional costs of substitutes or additional
hours worked by teachers. However, there is a significant
opportunity cost borne by students in the form of re-
duced instructional time.
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The studies of professional development costs briefly re-
viewed above concentrate on the more traditional forms
of professional development delivery. However, signifi-
cant changes have been taking place in recent years re-
garding the conceptualization of effective teacher profes-
sional development (Little 1993; Guskey 1995; Smylie
1995; Hawley and Valli 1998; Corcoran 1995), resulting
in significant rethinking of how professional development
is best provided (National Foundation for the Improve-
ment of Education 1996; Darling-Hammond and Ball
1997). This reconceptualization of professional develop-
ment presents a number of conceptual and technical chal-
lenges for cost studies, including methods for assigning
costs to professional development activities that are inte-
grated into the instructional day and/or more informal
interactions among teachers (Rice 1999).

It is likely that the desire of
policymakers and researchers to obtain
information regarding appropriate in-
vestment levels in teacher professional
development will continue to grow.
Consequently, research in this area will
need to focus increased attention on the
development of new conceptual frame-
works and cost analyses which can ap-
propriately consider the full array of
delivery systems and approaches to pro-
viding teacher professional develop-
ment.

DDDDDaaaaata and Mta and Mta and Mta and Mta and Methoethoethoethoethodsdsdsdsds

Our two national studies of district-
level spending on professional development relied heavily
on two publicly available data sets: (1) the U.S. Bureau
of the Census’ Survey of Local Government Finances: School
District Finances (F-33), a school district fiscal report com-
piled by the U.S. Bureau of the Census; and (2) the Com-
mon Core of Data, which is compiled by the National
Center for Education Statistics (NCES) and which in-
cludes detailed organizational and demographic data on
U.S. school districts. We focused on two universe years
of data: 1991–92 and 1994–95.

The F-33 report includes general revenue and expendi-
ture data along popular fiscal categories like revenue from
property taxes, sales taxes, and a range of user charges, as
well as current spending on instruction, salaries and capital
accounts. We had hoped to make use of the detailed rev-

enue data at the federal and state levels, but quickly dis-
covered that it is difficult to separate out parts of the
various revenue streams by school district. One may iden-
tify programs like Title I and Eisenhower grants, but it is
not possible to identify the portion of each grant that is
earmarked for professional development activities. In our
analyses, therefore, we decided to focus exclusively on
one expenditure account that we believe encapsulates
general spending on professional development. In par-
ticular, we have focused on a data element called: “In-
structional Staff Support,” which is defined by the U.S.
Bureau of the Census to include:

Supervision of instruction service improvements,
curriculum development, instructional staff
training, and media, library, audiovisual, televi-
sion, and computer-assisted instruction services.

Ideally, we would have liked to disen-
tangle this expenditure item and sepa-
rate spending by professional develop-
ment from elements of instructional
staff support. Our goal was to be as
precise as possible in the measurement
and analysis of the investments of pro-
fessional development resources into
school district staffs. The broadness of
the measure is a shortcoming and war-
rants caution when making compari-
sons with other more narrowly focused
indicators.

As we worked more closely with the F-
33 data and developed our analytical strategy, we encoun-
tered a significant number of data issues. The U.S. Bu-
reau of the Census as well as the NCES face formidable
problems as they seek to gather information in a compa-
rable form from each of the states and territories in the
nation. There is a tendency for inconsistencies and sur-
prises to enter the data, and analysts must be on guard
for unexpected results that require special interpretation.
Moreover, the collection is so vast that it is unreasonable
to expect the collectors to understand and anticipate all
of the questions that may be raised by a given researcher
with a particular set of interests. The best way to improve
these collections is for them to be put to use and for the
researchers to report back on their experiences at making
sense of the data. Some important efforts along these lines
have been made, perhaps most notably by O’Leary and
Moskowitz (1995). We seek to contribute to this tradi-
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tion, and for this reason devote a significant amount of
attention in our paper to data issues and our responses.
We do this in the hope of stimulating the interest of other
researchers in making use of an important data collec-
tion.

UUUUUsing Nsing Nsing Nsing Nsing National Sational Sational Sational Sational Surururururvvvvveeeeey Dy Dy Dy Dy Data fata fata fata fata for Lor Lor Lor Lor Looooocccccal Aal Aal Aal Aal Analnalnalnalnalyyyyysississississis

There are two national data sets commonly used for fis-
cal studies at the school district level. The Annual Survey
of Local Government Finances: Public Elementary/Second-
ary Education Finance Data, conducted by the U.S. Bu-
reau of the Census, offers the richest source of school
district level fiscal data. This survey reports detailed rev-
enue and expenditure information by function for more
than 16,000 U.S. school districts. The F-33, as it is com-
monly called, is one of a battery of local government fis-
cal surveys. The Annual Survey of Local
Governments conducted by the U.S.
Bureau of the Census accounts for the
fiscal environments of roughly 85,000
counties, cities, townships, special dis-
tricts, and school districts, the five main
local government types categorized by
the U.S. Bureau of the Census. A na-
tionally representative sample frame is
used to determine fiscal conditions
around the United States. As part of the
Census of Governments, the U.S. Bu-
reau of the Census conducts a complete
fiscal census of all local governments
in years ending with 2 and 7, which
includes school districts.3  The F-33 is
slightly unique in that universe years
have been collected in years when only a sample frame is
used to survey other local governments. Even when sam-
pling is used to complete the F-33, most states are fully
reported and sampling is employed in a minority of states.
In 1992, the data content for the F-33 was significantly
expanded. Universe years for the F-33 are currently avail-
able for 1994–95 and 1995–96.

The U.S. Department of Education also collects some
fiscal data as part of the annual Common Core of Data
(CCD) surveys. The CCD offers a comprehensive data-
base on all schools and school districts regarding contact
information, staffing counts, enrollment counts and ba-

sic fiscal conditions. The data are not reported via a sur-
vey, like the F-33, but rather through contact with state
education departments. The CCD serves as the main da-
tabase for selecting national sample frames for smaller,
more detailed surveys conducted by the federal govern-
ment. While not widely used, some fiscal data covering
revenue and expenditures of federal dollars at the school
district level are also collected under the General Educa-
tion Provisions Act, known as the GEPA data files. Due
to diligence on the part of survey designers, the F-33 and
CCD database files may be joined together through one
of three unique school district identifier codes: The NCES
ID Code, the U.S. Bureau of the Census Local Agency
Code, and the State Government ID Code.

FFFFFiscisciscisciscal Dal Dal Dal Dal Data on Staff Data on Staff Data on Staff Data on Staff Data on Staff Deeeeevvvvvelopment Eelopment Eelopment Eelopment Eelopment Expxpxpxpxpenditurenditurenditurenditurenditureseseseses

The F-33 contains district level infor-
mation about what the U.S. Bureau of
the Census calls “instructional staff sup-
port services.” Of the nine items iden-
tified under expenditures for school
district support services in the F-33, one
variable identifies total expenditures for
instructional staff support (variable
name = E07). As we noted earlier, “in-
structional staff support” is defined as
those expenditures that include super-
vision of instruction service improve-
ments, curriculum development, in-
structional staff training, and media,
library, audiovisual, television, and
computer assisted instruction services.
According to definitions in the NCES

Financial Accounting for Local and State School Systems,
1990 (Fowler 1997), instructional staff support is com-
posed of two main categories: improvement of instruc-
tion services and educational media services. The former
clearly encapsulates an intuitive conception of expendi-
tures for teacher support services or staff development.
Items for this section include:

■ Activities concerned with directing, managing, and
supervising the improvement of instructional ser-
vices.

■ Activities that assist instructors in designing cur-
riculum, using special curriculum materials, and

3 This is typical of most fiscal surveys of local government. But, universe data is available for the F-33 for 1994–95, 1995–96, and 1996–
97.
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learning of techniques to stimulate and motivate
students.

■ Activities that involve improving the occupational
health or professional training of instructional staff,
including expenditures for workshops, demonstra-
tions, school visits courses for college credit, sab-
batical leave, and travel leaves.

The second major component, educational media ser-
vices, includes expenditures for activities related to man-
aging and directing educational media, school library ser-
vices, and audiovisual services. The intent of this com-
ponent is to capture costs associated with use and prepa-
ration of those devices, content materials, methods or
experiences used for teaching and learning purposes. The
emphasis here is not on training of instructional staff to
use the library services or other audiovisual materials, per
se, but rather on the general personnel
and materials costs involved with pre-
paring audiovisual and other media for
use by staff and students. Textbooks are
not intended to be charged to this com-
ponent.

We recognize the fact that interpreta-
tions of traditional staff improvement
spending (workshops, tuition, in-ser-
vice training, etc.) are clouded when
items like media services are included
in a variable such as instructional staff
support. However, the variable might
also underestimate true staff improve-
ment spending because it does not ac-
count for the time costs involved with
participation in instructional staff support training. For
example, if a teacher attends a day-long training seminar
during regular school hours then the provision of a sub-
stitute teacher is an added cost on top of travel, registra-
tion and other material costs of that seminar. Normally
the salaried teacher will also be paid for attending that
seminar. A broader definition of professional develop-
ment costs therefore would need to include these addi-
tional salary and benefit payouts to the teacher, among
other less obvious costs. Emerging work from the Con-
sortium for Policy Research and Education (CPRE) at
the University of Wisconsin utilizes a broader definition
of professional development costs like this and has found
that the traditionally unobserved time costs greatly ex-
ceed what is typically listed as spending on professional
development. This example highlights the difficulty in

accounting for true investments in professional develop-
ment and associated expenditures. However, by empha-
sizing cross-sectional comparisons and longitudinal analy-
ses, we believe we can use the F-33 variable to provide
useful insight into the general patterns of school district
spending on instructional staff development expenditures.

MerMerMerMerMerging the Fging the Fging the Fging the Fging the F-33 and C-33 and C-33 and C-33 and C-33 and CCD fCD fCD fCD fCD for Dor Dor Dor Dor Databaseatabaseatabaseatabaseatabase
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We utilized the F-33 database cleaning protocols devel-
oped by O’Leary and Moskowitz (1995) in order to iden-
tify standard operating school districts from other ad-
ministrative units surveyed in the F-33. In the protocols,
the authors summarize the steps employed by three ma-
jor school finance research groups to clean and maintain
a consistent database for school finance research (see table

1). After close inspection, however, we
found that only four of the seven rec-
ommendations by O’Leary and
Moskowitz were useful and found the
need to add two new steps to the pro-
cess.

Although the recommendations of
O’Leary and Moskowitz are very use-
ful for winnowing out aberrant school
districts, several steps proved question-
able in our efforts. O’Leary and
Moskowitz note enrollment discrepan-
cies between counts in the F-33 and
CCD. We found, as they did in 1995,
that several cases with egregious enroll-
ment discrepancies were due to

miscoding of school districts with the same names in the
same states. No treatment was suggested for this enroll-
ment issue. However, when blending the two data sets
O’Leary and Moskowitz recommend merely replacing a
missing enrollment record with an available enrollment
count from the other survey. Given that this would in-
troduce an uncertain element of bias into the study, we
skipped this step entirely. If enrollment counts were miss-
ing after regular winnowing by district types, then the
entire record was also removed. All per-pupil statistics
reported in this paper are based on the F-33 enrollment
counts. Second, removal of records where Individualized
Education Program (IEP) counts exceeded 50 percent of
total enrollment had unintended consequences. Since no
IEP counts were recorded for Kentucky in 1991–92 and
again in 1994–95, as well as Ohio, Oklahoma, Pennsyl-
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vania, and Virginia for 1991–92, removal of records based
on the recommended criteria would remove the entire
state from consideration.4  Third, the text search for spe-
cial school districts not immediately winnowed by the F-
33 and CCD district types proved onerous and unpro-
ductive. In both the 1991–92 and 1994–95 data files,
only a handful of records were found that met their crite-
ria. This step was also abandoned. These steps, including
removal of States with unreported data for instructional
staff support (discussed below), reduced the original num-
ber of records in the F-33 by between 20–25 percent for
both survey years.

DDDDDealing with the Fealing with the Fealing with the Fealing with the Fealing with the F-33:-33:-33:-33:-33: H H H H Handling Mandling Mandling Mandling Mandling Missingissingissingissingissing
RRRRRecececececororororords fds fds fds fds for Instror Instror Instror Instror Instrucucucucuctional Staff Stional Staff Stional Staff Stional Staff Stional Staff Suppuppuppuppupporororororttttt

Even with the basic database development steps, our re-
search still required handling of those records with miss-
ing data for instructional staff support. Unfortunately,
the F-33 does not differentiate a missing value for that of
a value equal to zero. No flags indicate whether a school
district spends zero on teacher professional development

or failed to report any spending for this item. During the
F-33 universe years, approximately one-third of all states
report some level of missing values for the instructional
staff support. Our research identified those states high
missing values relative to the total number of school dis-
tricts in the modified data set. States with missing values
above 15 percent were identified.

Imputation of those missing records is desirable but pre-
mature in our research. One main purpose of our work
with the Center for the Study of Teaching and Policy is
to understand the empirical and institutional foundation
for expenditures on staff development activities. By esti-
mating spending on instructional staff support, prior to
a full understanding of what goes into this expenditure
item, is hasty and unnecessary. The empirical research is
generally sound and will greatly expand our understand-
ing of the conditions under which school districts ex-
pend resources for staff development. However, without
a rich contextual database for each school district, impu-
tation for missing records through statistical inference
would add little to our understanding. We feel as though

TTTTTable 1.—Sable 1.—Sable 1.—Sable 1.—Sable 1.—Sttttteps takeps takeps takeps takeps taken ten ten ten ten to join Co join Co join Co join Co join Common Common Common Common Common Cororororore of De of De of De of De of Daaaaata (Cta (Cta (Cta (Cta (CCD) and F-33 daCD) and F-33 daCD) and F-33 daCD) and F-33 daCD) and F-33 datafiles:tafiles:tafiles:tafiles:tafiles: M M M M Methoethoethoethoethods cds cds cds cds comparomparomparomparomparededededed

Steps O’Leary and Moskowitz (1995) Killeen, Monk, and Plecki (1999)

1 Merge CCD and F-33 to replace missing
enrollments. Skipped

2 Purge out special or non-operating districts
based on the F-33 district types. Adopted

3 Purge out non-operating districts based on
 CCD district type codes. Adopted

4 Purge out districts based on F-33 and CCD
district level and grade-span codes. Adopted

5 Purge districts with zero enrollments or zero
revenues and expenditures. Adopted

6 Purge districts with VOC, TECH, SPEC or AGRIC,
in their names. Skipped

7 Purge districts with greater than 50 percent of
their enrollment classified as special education. Skipped

8 Removed aberrant States from certain years, rather than
 impute for missing values.

9 Adjusted expenditures by Chambers (1998) Geographic Cost
of Education Index

SOURCE:  Adapted from O’Leary, Michael and Moskowitz, Jay. 1995. “Proposed ‘Good Practices’ for Creating Data bases from the F-33
and CCD for School Finance Analyses.” In William J. Fowler, Jr. (Ed.), Selected Papers in School Finance, 1995. Available  online at http://
nces.ed.gov/pubs97/97536-5.html.

4 According to CCD file documentation from 1991–92, no IEP counts were reported for Guam, Kentucky, Ohio, Oklahoma, Pennsylvania,
Puerto Rico, or Virginia. Louisiana counts included only students in self-contained classrooms. New Hampshire figures declined from
the previous year because a reporting error was corrected. Sizable changes from 1990–91 are generally associated with an increase in the
number of agencies for which IEP counts were reported (U.S. Department of Education 1998).
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we can generate a valid empirical understanding of the
magnitude of instructional staff development spending
in school districts as well as general trends, but know
very little about the contextual circumstances that deter-
mine that spending. Removal of aberrant states was there-
fore more acceptable than imputation. As such, for our
cross-sectional work based upon the 1994–95 data set,
we removed California, Montana, Nebraska, Nevada, and
North Dakota from the analyses.

The longitudinal analysis also revealed additional data
problems. Several states, such as Tennessee and New Jer-
sey, displayed implausible growth rates for per-pupil
spending on instructional staff support. With these find-
ings we re-examined our database methodology but found
it to be sound on two levels. First, neither state experi-
enced dramatic enrollment change over the study period.
Holding expenditures for instructional
staff support constant, enrollment
growth would be expected to decrease
per-pupil expenditures. The reverse is
also true. But neither state exhibited
such enrollment changes. Second, nei-
ther New Jersey nor Tennessee reported
significant (greater than 15 percent)
missing records for our target variable.
In the course of our research, we found
that school districts in 11 states reported
incomplete data to the U.S. Bureau of
the Census. The five states from 1994–
95 are listed above. In 1991–92, those
states were Alaska, Arizona, Massachu-
setts, Maine, New Jersey, and Tennes-
see. Although the U.S. Bureau of the
Census imputed values for many of these districts,5  we
still found the growth statistics to be implausible and
therefore excluded all 11 states from our longitudinal
analyses.

GGGGGeoeoeoeoeogrgrgrgrgraphic Caphic Caphic Caphic Caphic Cost Indeost Indeost Indeost Indeost Indexxxxx66666

Comparison of school districts across rural and urban
continuums, as well as region, requires standardization

of educational costs. For school districts these differences
arise from several sources, including variation in the sala-
ries that must be paid to hire and retain teachers, as well
as variation in the extent and nature of the educational
services being delivered. Controlling for costs also affords
a proximate measure by which to adjust expenditures by
geography (Chambers 1998, xi).

Chambers’ 1998 release of the Geographic Cost of Edu-
cation Index (GCEI) was used to adjust for regional dif-
ferences in instructional staff development expenditures
that stem from differences in the cost of key inputs into
the educational process. Chambers used a hedonic wage
model to predict cost differences for each U.S. school
district. The GCEI relies on three main input categories:
certified school personnel, noncertified school person-
nel, and nonpersonnel inputs like supplies, furnishings,

utilities, and contract expenditures
(Chambers 1998, 7). The GCEI is
available for the years 1990–91 and
1993–94. These index years were used
to adjust our databases for the years
1991–92 and 1994–95, respectively.
The implication of this mismatch is
truly unknown, though likely to be
small for two reasons. Chambers’
(1998) research indicates an extremely
high correlation of GCEI indices over
a period of 6 years, indicating that
GCEI estimates for 1 year are a suit-
able estimate for another year. Second,
local economies on the whole tend to
shift in period fashion, rather than
abruptly. Therefore, changes on a year-

to-year basis will likely be small and of minimal impact
on school input costs. These two points are assumptions
and limitations with our database creation. As more spe-
cific cost of education indices becomes available, we will
readjust our database. Chambers (1998) does note that
the GCEI tends to minimize differences between school
districts in terms of expenditures, which would mean mea-
surement of expenditure inequality in our database will
likely be smaller than in reality.

5 The U.S. Bureau of the Census indicated that individual records in these states were estimated one of two ways. If a minority of school
districts in the state could be accurately estimated based off of share ratios from other districts in the state, those ratios were used to
impute the missing records. Alternatively, some records in states were imputed using national share ratios, if that state was representative
of the entire nation. Missing records were not imputed for some states, mainly the ones we identified earlier, because of uniqueness in
their structure, i.e., extremely small, rural districts in Montana. Sharon Meade of the Governments Division, U.S. Bureau of the Census,
described these database limitations to Kieran Killeen (7/99).

6 This section borrows heavily from our working paper, recently submitted to the Journal of Education Finance (see Killeen, Monk, and
Plecki 1999).

Chambers’ …GCEI was

used to adjust for re-

gional differences in

instructional staff

development expendi-

tures that stem from

differences in the cost of

key inputs into the

educational process.



Developments in School Finance, 1999–2000

38

CCCCChohohohohoosing Rosing Rosing Rosing Rosing Repepepepeporororororting Statistics and Intting Statistics and Intting Statistics and Intting Statistics and Intting Statistics and Interprerprerprerprerpretingetingetingetingeting
RRRRResultsesultsesultsesultsesults

Our initial research on professional development spend-
ing focused primarily on the differences in staff improve-
ment expenditures across place and time. Comparison of
resources by place requires standardization by popula-
tion size. As per conventions in the school finance litera-
ture, our research reports on findings in per-pupil terms
and in terms of the share of total general fund expendi-
tures. We recognize that per-pupil expenditures do not
intuitively capture an expenditure item that deals almost
exclusively with expenditures for teacher development and
improvement. A statistic that compares expenditures on
staff development standardized by instructional staff size
would be both interesting and useful. The Bureau of La-
bor Statistics reports private sector training expenditures
in terms of expenditures per employee.
Several issues made it difficult to con-
struct this statistic. It is neither clear in
the F-33, nor in the general staff devel-
opment literature, how staff develop-
ment dollars are allocated across school
district employees. Typically, it is as-
sumed that the vast majority of dollars
go towards the teaching staff. However,
to what degree administrative aides, ad-
ministrators, and other specialized
school district personnel receive staff
development dollars to improve in-
struction is unclear. In all likelihood,
school district allotment formulas for
staff improvement dollars may be more
similar than different across the United
States. Future research may advance our understanding
of how personnel categories differentially absorb profes-
sional development resources. At this juncture, reporting
staff improvement expenditures in per-pupil terms satis-
fies general weighting criteria, and allows for comparison
of resources across space controlling for population size.
We also chose to report expenditures as a share of total
general expenditures.

FFFFFindingsindingsindingsindingsindings

The methodology we employed to manipulate the F-33
data served as the base for two sets of analyses of spend-
ing on professional development. A brief summary of
those findings is presented here.

On average, in 1994–95, U.S. school districts spent 2.76
percent of total expenditures on instructional staff sup-
port (see table 2). When reported in per-pupil terms, in-
structional staff support equates to about $200 per pu-
pil. When summed by state to the national level, 3.32
percent of total expenditures are devoted to instructional
staff support. This latter statistic is the weighted average.
Table 2 reports both the weighted and simple averages.

We found a reasonable degree of consistency in spending
on instructional staff support across all school districts in
both per-pupil terms and as a share of total expenditures.
We found that most U.S. school districts expend between
2 and 5 percent of their budget on this item. States with
school districts exceeding this trend include Kentucky,
South Carolina, Tennessee, Virginia, and Florida. School
districts across Kentucky, for example, spend on average

8 percent of total expenditures on in-
structional staff support or more than
$500 per pupil, the highest in the na-
tion.

Our analyses also revealed moderate
growth in the level of spending on pro-
fessional development. We found that
between 1992 and 1995, spending on
instructional staff support grew by 25
percent in per-pupil terms. In terms of
the share ratios, we found an 8 percent
increase in the average budget share
devoted to instructional staff support
spending.

The most interesting caveat to our na-
tional analysis concerns differences in average spending
levels by urbanicity. In preliminary work, we found that
urban districts expend more on instructional staff sup-
port in per-pupil terms and in terms of total general ex-
penditures. These findings held on a simple three-point
urbanicity scale (urban, suburban, and rural). We ad-
vanced our analysis by examining expenditure patterns
via a seven-point scale readily available in the Common
Core of Data (Killeen, Monk, and Plecki 2000).

When districts are coded by urbanicity (see table 3), we
found that population density relates to expenditures on
instructional staff support; spending increases with den-
sity. Districts in large central cities spend 3.43 percent of
their budgets on instructional staff support, whereas ru-
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ral districts spend 2.46 percent. At $222 per pupil, dis-
tricts in large central cities spend $40 more than rural
districts. It is also interesting to note that as one travels
from a center city core, through the suburbs, spending
on instructional staff support falls. Spending then climbs
in large towns, or places of greater population density.

We speculate that urban districts, over less urban districts,
tend to spend more as a function of the higher demand
for staff development programming. There are at least
two reasons for this expectation. First, with high concen-
trations of young and inexperienced teachers, urban dis-

tricts must spend more to train and retain their teaching
force. Spending is greater because young teachers partici-
pate more frequently in training sessions and change jobs
more often. The mobility issue, in particular, causes greater
demand for new teacher training. Second, given that ur-
ban areas generally contain high poverty populations, fed-
eral dollars like Eisenhower Professional Development
Program funds tend to flow disproportionately into ur-
ban areas.7  For example, we found evidence that shows
that urban school districts do in fact receive more
Eisenhower funds, and argue that this could contribute
to resources for higher spending.8

TTTTTable 2.—Sable 2.—Sable 2.—Sable 2.—Sable 2.—Statatatatattttte spe spe spe spe spending on instrending on instrending on instrending on instrending on instrucucucucuctional staff supptional staff supptional staff supptional staff supptional staff suppororororort (1994–95):t (1994–95):t (1994–95):t (1994–95):t (1994–95):  S  S  S  S  Statatatatattttte-be-be-be-be-by-stay-stay-stay-stay-stattttte ce ce ce ce comparomparomparomparomparisonsisonsisonsisonsisons11111

Instructional staff support
expenditures as a

percentage of
general Instructional staff support

expenditures expenditures per pupil
Instructional
staff support Weighted Simple Weighted Simple

State2 Enrollment (ISS in 000’s) average3 average4 average average

   N   N   N   N   Naaaaationtiontiontiontion55555 37,515,22437,515,22437,515,22437,515,22437,515,224 8,033,8168,033,8168,033,8168,033,8168,033,816 3.323.323.323.323.32 2.762.762.762.762.76 214214214214214 192192192192192

Top five states ranked by enrollment

  Texas 3,670,007 752,175 3.49 2.57 205 184
  New York 2,738,028 469,053 2.00 2.80 171 267

  Florida 2,107,514 640,769 4.56 4.46 304 299
  Illinois 1,897,161 313,845 2.76 2.07 165 126
  Ohio 1,829,761 396,060 3.71 3.00 216 173

Top five states ranked by share of
instructional staff support to total
expenditures (simple average)
  Kentucky 639,992 311,882 8.14 8.10 487 504

  South Carolina 638,548 179,659 4.99 5.20 281 306
  Tennessee 870,594 196,846 4.54 4.73 226 237
  Virginia 1,058,709 313,716 4.69 4.52 296 294
  Florida 2,107,514 640,769 4.56 4.46 304 299
1 The expenditure data were adjusted using Chambers’ 1998 Geographic Cost Index.
2 The following states were removed from the analysis due to a high proportion of missing values in 1994–95: California, Montana,
Nebraska, Nevada, and North Dakota.
3 The weighted average is calculated as the summation of expenditures per state divided by the total enrollment.
4 The simple average is calculated as the average value per school district.
5 The weighted average sums expenditures across the nation divided by the total enrollment.

SOURCE: U.S. Bureau of the Census. 1995. “Survey of Local Government Finances: School District Expenditures (F-33), 1994–95.”

7 Federal program funds for professional development activities, especially Eisenhower funds, are also directed to institutions of higher
education. Because colleges and universities also concentrate in urban areas, the availability for professional development training
opportunities may be higher in urban areas than other places. Urban school districts, therefore, may spend more because more is available.

8 Ibid.



Developments in School Finance, 1999–2000

40

CCCCConclusion and Sonclusion and Sonclusion and Sonclusion and Sonclusion and Suggestions fuggestions fuggestions fuggestions fuggestions for NCESor NCESor NCESor NCESor NCES

In our two studies of professional development expendi-
tures, the F-33 has proven to be a useful starting point
for estimating local spending patterns within the national
context. It is interesting to note that the magnitudes we
find for the instructional staff support variable, as a proxy
for total spending on professional development, are rea-
sonably consistent with the array of findings from the
case study research on this topic. In particular, the case
study research on professional development spending,
where individual budget records are analyzed on a case-
by-case basis, researchers have found budget share ratios
range between 1.8 to 3.0 percent (Little et al. 1987; Miller,
Lord, and Dorney 1994; and Elmore 1997).

In this effort to analyze district level professional devel-
opment spending patterns across the United States, the
F-33 database has proven to be quite useful. Modifica-
tions to the database, including record cleaning tech-
niques, are not difficult to administer. Researchers should
continue to utilize the basic database cleaning techniques
outlined by O’Leary and Moskowitz (1995) in order to
standardize comparative studies based upon fiscal analy-
ses of the F-33. We also feel researchers should continue
to connect the F-33 with cost adjustment indexes such as
those produced by Chambers (1998), as these indexes
minimize the cost of education differences when com-
paring district fiscal patterns across the nation. In addi-
tion, the F-33 is easily linked with other NCES data sets
through unique record identifiers. We found that these

TTTTTable 3.—Instrable 3.—Instrable 3.—Instrable 3.—Instrable 3.—Instrucucucucuctional staff supptional staff supptional staff supptional staff supptional staff suppororororort et et et et expxpxpxpxpenditurenditurenditurenditurenditureseseseses,,,,,11111 b b b b by schoy schoy schoy schoy school distrol distrol distrol distrol districicicicict urbanicitt urbanicitt urbanicitt urbanicitt urbanicityyyyy,,,,, 1994–95 1994–95 1994–95 1994–95 1994–95

School district averages
Instructional staff support

Urbanicity2 expenditures as a percentage of Instructional staff support
general expenditures expenditures per pupil

  NNNNNaaaaationallytionallytionallytionallytionally33333 2.762.762.762.762.76 192192192192192

Large central city 3.43 222
Mid-size central city 3.30 215

Urban fringe of large city 2.92 210
Urban fringe of mid-size city 3.03 192

Large town 3.42 208
Small town 3.04 195

Rural 2.46 182
1 Fiscal data are adjusted using Chambers 1998 Geographic Cost Index.
2 The urbanicity scale used here is a seven point National Center for Education Statistics (NCES) classification, where:

A. Large city:  A central city of a Consolidate Metropolitan Statistical Area (CMSA) or MSA, with the city having a population greater
than or equal to 250,000.

B. Mid-size city: A central city of a CMSA or MSA, with the city having a population less than 250,000.

C. Urban fringe of large city: Any incorporated place, Census designated place, or non-place territory within a CMSA or MSA of a
large city and defined as urban by the U.S. Bureau of the Census.

D. Urban fringe of mid-size city:  Any incorporated place, Census designated place, or non-place territory within a CMSA or MSA of a
mid-size city and defined as urban by the U.S. Bureau of the Census.

E. Large town: An incorporated place or Census designated place with population greater than or equal to 25,000 and located
outside a CMSA or MSA.

F. Small town: An incorporated place or Census designated place with population less than 25,000 and greater than or equal to
2,500 and located outside a CMSA or MSA.

G. Rural: Any incorporated place, Census designated place, or non-place territory designated as rural by the U.S. Bureau of the
Census.

3 This statistic represents a simple average of all school districts at the national level, then along the seven-point urbanicity scale.

SOURCE: U.S. Bureau of the Census. “Survey of Local Government Finances: School District Expenditures (F-33), 1991–92;” U.S. Bureau of
the Census. “Survey of Local Government Finances: School District Expenditures (F-33), 1994–95;” and U.S. Department of Education,
National Center for Education Statistics,  Common Core of Data, 10-year longitudinal file.
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unique identifiers made district level fiscal records quite
portable and easy to join with variables from the Com-
mon Core of Data. Our work with existing national data
sets also highlight some inconsistencies in the conven-
tions used to discuss total expenditures on teacher pro-
fessional development.

As noted earlier, a number of cost accounting issues con-
tinue to cloud clear estimates of the total expenditures
made on teacher professional development. For example,
greater attention needs to be paid to the amount of time
teachers and administrators are spending participating in
training activities. Narrow descriptions of traditional pro-
fessional development expenditures seem to avoid the im-
portance of time costs, or those unaccounted salary and
benefit costs of having teachers and staff participate in
professional development training activities. Narrow de-
scriptions also fail to include the im-
portance of salary credits, the dollar
amount that districts pay to staff over
their careers for participating in train-
ing activities. There is no one right way
to account for the total expenditures on
teacher professional development, but
clearly standards are needed. The NCES
remains uniquely positioned to enhance
existing and future databases to provide
more consistent information about to-
tal spending on professional develop-
ment.

By providing new accounting standards
for professional development, the
NCES could foster greater consistency
and agreement in the analysis of effective professional
development training investments. There are essentially
three areas where standards could substantively improve
the quality of data and therefore enhance research oppor-
tunities. First, there is an absence of clear information on
how professional development activities are funded. Spe-
cifically, greater information is needed on the share of
federal, state and local fund sources, as well as the pro-
grammatic basis for the fund sources. Great emphasis,
for example, is placed on federal Eisenhower Professional
Development funds for improving the quality of teach-
ers, but little is known about the collective effect of all
federal program dollars for this purpose. Second, new
standards could help focus attention on what is actually
purchased with professional development resources. Limi-

tations with existing national databases do not allow us
to separate out professional development expenses by
personnel status (teachers, administrators, or staff ), or
by type of expense (salary credit, travel, tuition reimburse-
ment, registration, etc.). This limitation hinders the op-
portunity to focus attention on training teachers, as well
as the opportunity to understand what are the major and
significant costs of that training. The third benefit of new
standards speaks to the need to tie investments in teacher
training to traditional measures of equity as well as out-
comes. Very little is known about how professional de-
velopment dollars are distributed, whether they are spread
evenly across and within districts, or tend to concentrate
in particular areas, such as places of high poverty and
teacher shortages. New standards could also foster the
opportunity to connect the investments in teacher train-
ing with student outcomes. These three elements repre-

sent target areas by which to measure
the effectiveness of new accounting
standards for professional development
programming.

Translating these standards into new
data collection efforts would provide a
substantial contribution to empirical
research on teaching and learning. For
example, with enhanced data on what
is actually purchased with professional
development resources, researchers
could begin to explore what specific
investments contribute to gains in over-
all student performance, the perfor-
mance gains of low-income students,
or even the types of investments that

move poorly performing students to greater achievement.
A national sample of school district finances, via an in-
strument that uses the new standards, could provide this
data. Perhaps the closest opportunity to build a new data
set exists in refinements to existing national surveys, such
as the Schools and Staffing Survey (SASS), the National
Educational Longitudinal Study (NELS), the Early Child-
hood Longitudinal Study (ECLS), or other such surveys
conducted by the National Center for Education Statis-
tics. At a minimum, the sample frames for these national
surveys could be adopted and a fiscal survey could be
conducted. Approached in this fashion, the blending of
new standards for data collection on teacher professional
development and linking to existing national databases
would significantly improve research on effective teach-
ing and learning.
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A national desire to ensure that all children learn and
achieve to high standards now poses fundamental chal-
lenges to almost every facet of business as usual in Ameri-
can education. Policymakers and educators are search-
ing for better ways to provide today’s schoolchildren with
the knowledge and skills they will need to function ef-
fectively as citizens and workers in a future society that
promises to be increasingly complex and globally inter-
connected. A key component of this quest involves school
finance and decisions about how the $300 billion the
United States spends annually on public elementary and
secondary education can most effectively be raised and
used.

A new emphasis on raising achievement for all students
poses an important but daunting challenge for
Policymakers: how to harness the education finance sys-
tem to this objective. This challenge is important because
it aims to link finance directly to the purposes of educa-
tion. It is daunting because making money matter in this
way means that school finance decisions must become
intertwined with an unprecedented ambition for the
nation’s schools: never before has the nation set for itself
the goal of educating all children to high standards.

This report argues that money can and must be made to
matter more than in the past if the nation is to reach its
ambitious goal of improving achievement for all students.
There are, however, no easy solutions to this challenge,
because values are in conflict, conditions vary widely from
place to place, and knowledge about the link between
resources and learning is incomplete. Moreover, without
societal attention to wider inequalities in social and eco-
nomic opportunities, it is unrealistic to expect that schools
alone, no matter how much money they receive or how
well they use it, will be able to overcome serious disad-
vantages that affect the capacity of many children to gain
full benefit from what education has to offer.
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Taking full account of conflicting values, wide variation
in educational contexts, and strengths and limitations of
existing knowledge, the Committee on Education Finance
concludes that money can and should be used more ef-
fectively than it traditionally has been to make a differ-
ence in U.S. schools. To promote the achievement of a
fair and productive educational system, finance decisions
should be explicitly aligned with broad educational goals.
In the past, finance policy focused primarily on availabil-
ity of revenues or disparities in spending, and decisions
were made independently of efforts to improve the edu-
cational system’s performance. Although school finance
policy must not ignore the continuing facts of revenue
needs and spending disparities, it also should be a key
component of education strategies designed to foster
higher levels of learning for all students and to reduce the
nexus between student achievement and family back-
ground.

To this end, the emerging concept of
funding adequacy, which moves be-
yond the more traditional concepts of
finance equity to focus attention on the
sufficiency of funding for desired edu-
cational outcomes, is an important step.
The concept of adequacy is useful be-
cause it shifts the focus of finance policy
from revenue inputs to spending and
educational outcomes and forces dis-
cussion of how much money is needed
to achieve what ends. It also could drive
the education system to become more
productive by focusing attention on the
relationship between resources and out-
comes.

Applying an adequacy standard to school finance is at
present an art, not a science. Misuse of the concept can
be minimized if adequacy-based policies are implemented
with appropriate recognition of the need for policy judg-
ments and of the incomplete knowledge about the costs
of an adequate education. Efforts to define and measure
adequate funding are in their infancy. A number of tech-
nical challenges remain, including the determination of
how much more it costs to educate children from disad-
vantaged backgrounds than those from more privileged
circumstances. Beyond these, some fundamental ques-
tions about educational adequacy (such as how broad and
how high the standards should be) are ultimately value

judgments and are not strictly technical or mechanical
issues. A key danger is that political pressures may result
in specifying adequacy at so low a level as to trivialize the
concept as a meaningful criterion in setting finance policy,
or at so high a level that it encourages unnecessary spend-
ing. Another is that Policymakers will fail to account for
the higher costs of educating disadvantaged students.

Making money matter more requires more than adequate
funding. It also requires additional finance strategies, such
as investing in the capacity of the education system, al-
tering incentives to ensure that performance counts, and
empowering schools or parents or both to make deci-
sions about the uses of public funds. For money to mat-
ter more, it must be used in ways that ensure that schools
will have the capacity to teach all students to higher stan-
dards as well as the incentive to do so. Policy options

involve choices among individual fi-
nance strategies and combinations of
strategies; policy decisions will depend
partially on philosophical outlook but
can also be informed by careful atten-
tion to evidence from research and prac-
tice. Attention to context is important
as well, as educational and political con-
ditions diverge widely from place to
place and individual policy options will
often vary in effectiveness depending
on local circumstances.

Educational challenges facing districts
and schools serving concentrations of
disadvantaged students are particularly
intense, and social science research pro-

vides few definitive answers about how to improve edu-
cational outcomes for these youngsters. While pockets of
poverty and disadvantage can be found in all types of
communities, the perceived crisis in urban education is
especially worrisome. Ongoing reform efforts should be
encouraged and evaluated for effectiveness. At the same
time, systematic inquiry is needed into a range of more
comprehensive and aggressive reforms in urban schools.
Piecemeal reform efforts in the past have not generated
clear gains in achievement, and generations of at-risk
schoolchildren have remained poorly served by public
education. Because the benefits of systematic inquiry will
extend beyond any one district or state, the federal gov-
ernment should bear primary responsibility for initiating
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and evaluating bold strategies for improving education
for at-risk students.

Improving the American system of education finance is
complicated by deeply rooted differences in values about
education, the role of parents in guiding the develop-
ment of their children, and the role of individuals and
governments in a democratic society. In addition, there
are serious shortcomings in knowledge about exactly how
to improve learning for all students. Education policy
cannot ignore these facts. Instead, the challenges are to
balance differing values in a thoughtful and informed
manner and continuously to pursue bold, systematic, and
rigorous inquiry to improve understanding about how
to make money matter more in achieving educational
goals. The committee is convinced that these challenges
can be met and that the nation can improve the way it
raises and spends money so that finance
decisions contribute more directly to
making American education fair and
effective.

TTTTThe Che Che Che Che Committommittommittommittommittee’s Cee’s Cee’s Cee’s Cee’s Charharharharhargegegegege
and Aand Aand Aand Aand Apprpprpprpprpproachoachoachoachoach

The Committee on Education Finance
was established under a congressional
mandate to the U.S. Department of
Education to contract with the National
Academy of Sciences for a study of
school finance. In fleshing out the brief
mandate assigned from Congress, the
department charged the committee to
evaluate the theory and practice of fi-
nancing elementary and secondary education by federal,
state, and local governments in the United States. The
key question posed to the committee was: How can edu-
cation finance systems be designed to ensure that all students
achieve high levels of learning and that education funds are
raised and used in the most efficient and effective manner
possible? In carrying out its study, the committee was fur-
ther charged to give particular attention to issues of edu-
cational equity, adequacy, and productivity.

The committee translated these key questions into three
goals for education finance systems. This translation pro-
vided objectives against which to evaluate the performance
of existing arrangements and the likely effects of pro-
posed changes:

Goal 1: Education finance systems should facilitate
a substantially higher level of achievement for all
students, while using resources in a cost-efficient
manner.

Goal 2: Education finance systems should facilitate
efforts to break the nexus between student back-
ground characteristics and student achievement.

Goal 3: Education finance systems should generate
revenue in a fair and efficient manner.

Finance policy and practice, especially now that they are
being linked to the nation’s highest ambitions for schools,
touch on virtually all facets of education. Inevitably, there-
fore, finance is controversial; education policy is one of
the most contentious items on the public policy agenda
because it is deeply enmeshed in competing public val-

ues. Widespread support for equality
of educational opportunity masks dis-
agreement over the extent to which
high levels of fiscal equality among stu-
dents or between school districts is re-
quired and over the extent to which it
is appropriate for parents to spend some
of their resources to benefit their own
children in preference to others. The
division of powers in U.S. government
and a traditional emphasis on local con-
trol make changes in the dispersion of
responsibilities for raising and spend-
ing education dollars difficult and slow.
Americans’ deep belief in the value of
efficiency becomes complicated to act
on when it encounters limited knowl-

edge about what efficient solutions are in education, dis-
agreements about what the ends of education should be,
and belief that the educational system should be demo-
cratically governed and responsive to a variety of local,
state, and national needs and views. It is thus hard for
schools to be both democratic institutions and to have
the focused and durable goals that are viewed by some as
necessary for an efficient system.

Education policy in general and finance policy more spe-
cifically raise difficult questions that require both moral
wisdom and empirical research. Experts, such as the mem-
bers of the Committee on Education Finance, can con-
tribute to policy making by examining evidence and by
rationally and objectively clarifying the values and objec-
tives at stake. They cannot resolve all disagreements, but
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they can render some views more reasonable and others
less so.

The committee’s inquiry into education finance takes
place against the backdrop of a highly decentralized and
diverse system of U.S. education that makes description
and generalization difficult. The existing finance system
is broadly characterized by delegation of significant re-
sponsibility for education to the local level, by an aver-
age division of funding responsibilities roughly even be-
tween state and local governments (with the federal gov-
ernment providing only about 7 percent of education
revenues available to schools), and by great variation from
place to place in the funds available for education and
the level of government that provides them. Education is
not mentioned in the federal Constitution and therefore
has been viewed as a power reserved to the states, most of
whose constitutions specify the provi-
sion of education as a key state obliga-
tion.

Another backdrop for the committee’s
deliberations is its assessment of the
current condition of education as it re-
lates to the three goals. Regarding goal
1—promoting higher achievement for
all students—and goal 2—reducing the
nexus between student achievement
and family background—the commit-
tee concluded that although schools are
not failing as badly as some people
charge, they are not sufficiently chal-
lenging all students to achieve high lev-
els of learning and are poorly serving
many of the nation’s most disadvantaged children. The
continuing correlation between measures of student
achievement and student background characteristics, such
as ethnic status and household income, looms ever more
serious as global economic changes have increasingly tied
the economic well-being of individuals to their educa-
tional attainment and achievement. Particularly trouble-
some is the perceived crisis in education in many big-city
school systems, a condition that has concerned
Policymakers since the 1960s but has been too often stub-
bornly resistant to improvement.

Regarding goal 3—raising revenue fairly and efficiently—
the United States is unique in its heavy reliance on rev-
enue raising by local school districts, the extensive use of

the local property tax, and the small federal role. Despite
significant amounts of state financial assistance to local
school districts, spending levels vary greatly among dis-
tricts within states and also across states, a situation that
many people believe is unfair. Moreover, the local prop-
erty tax is not always administered equitably and may
generate a greater burden on taxpayers with low income
than on those with high income. Efforts to increase fair-
ness, however, must be balanced by sensitivity to pos-
sible effects on the efficiency with which funds are raised.

FFFFFairairairairairness and Pness and Pness and Pness and Pness and Prrrrroooooducducducducductivittivittivittivittivity in Schoy in Schoy in Schoy in Schoy in Schoololololol
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Fairness in the distribution of education dollars has long
been an objective of school finance reformers, but one
that has frequently been thwarted by the political reali-

ties of an education system that allo-
cates much of the responsibility for
funding and operating schools to local
governments. Concern about how
funding policies and practices affect the
performance of schools is a more re-
cent development, but one that is be-
coming ever more central to school fi-
nance decision making.

In the aftermath of Brown v. Board of
Education, 347 U.S. 483 (1954), the
United States awoke from its historical
indifference to the problem of unequal
educational opportunities and began to
address them. Beginning about 1970,
the nation entered a notably vigorous

period of school finance reform aimed at making the dis-
tribution of education dollars more fair. Litigants in a
number of states succeeded in having state finance sys-
tems overturned in court on the grounds that they vio-
lated state constitutional equal protection provisions or
education clauses. In the wake of these court decisions,
virtually all states, whether under court order or not, sub-
stantially changed their finance systems. State and fed-
eral governments also created a number of categorical
programs directing resources to students with special edu-
cation needs and to some extent compensating for fund-
ing inequities at the local level.

Despite these changes, U.S. education continues to be
characterized by large disparities in educational spend-
ing. While within-state funding disparities decreased in

In the aftermath of
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some states, especially those subject to court-mandated
reform, large disparities persist. Moreover, disparities
continue to mirror the economic circumstances of dis-
trict residents; districts with lower-income residents spend
less than districts whose residents have higher incomes.
In some districts, this pattern is repeated in school-to-
school spending differences. Nationwide, over half of the
disparity in district per-pupil spending is the result of
differences in spending between states rather than within
states.

Particularly in the last decade, the concept of fairness as
it applies to school finance has taken on a new emphasis,
spawning another round of litigation and reform. The
pursuit of fairness has moved beyond a focus on the rela-
tive distribution of educational inputs to embrace the
idea of educational adequacy as the standard to which
school finance systems should be held.

Despite the success of adequacy argu-
ments in several prominent school fi-
nance court decisions, there is as yet no
consensus on its meaning and only lim-
ited understanding about what would
be required to achieve it. Adequacy is
an evolving concept, and major con-
ceptual and technical challenges remain
to be overcome if school finance is to
be held to an adequacy standard. Ear-
lier concepts of equity posed similar
challenges in their infancy, although
over time much progress was made in
defining and measuring them. Similar
progress may be expected here. In the
meantime, awareness of the shortcomings in current un-
derstanding of adequacy is important for all who would
use the concept in either policy making or in research.

In part, efforts to use finance policies to achieve educa-
tional adequacy depend centrally on understanding how
to translate dollars into student achievement. In fact,
however, knowledge about improving productivity in
education is weak and contested. The concept itself is
elusive and difficult to measure. There is as yet no gener-
ally accepted theory to guide finance reforms. Instead
multiple theories, each of which is incomplete, compete
for attention. Empirical studies seeking to determine the
best ways to direct resources to improve school perfor-
mance have produced inconsistent findings.

Equality of Educational Opportunity, the famous study of
the mid-1960s known as the Coleman Report, found that,
after family background factors were statistically con-
trolled, school resource variation did not explain differ-
ences in student achievement. The Coleman report ush-
ered in decades of productivity research attempting to
understand (and perhaps discredit) that counterintuitive
result. For many years, the inability of researchers to speak
consistently on how to improve schools has frustrated
scientists and Policymakers alike. While there is still a
great deal of uncertainty about how to make schools bet-
ter or how to deploy resources effectively, the committee’s
review of the last several decades of research and policy
development on educational productivity makes us more
optimistic than our predecessors regarding the prospects
for making informed school finance choices. Thirty years’
worth of insights have generated a host of ideas about

how to use school finance to improve
school performance, and researchers
have learned to ask better questions and
to use improved research designs that
yield more trustworthy findings.
Knowledge is growing and will con-
tinue to grow. One major implication
of this fact for school finance is that
good policy will reflect both the best
knowledge available to date and the
need to continue experimenting and
evolving as new knowledge emerges.

Even while understanding is becoming
more sophisticated, knowledge about
how to improve educational produc-
tivity will always be contingent and ten-

tative, in part because the characteristics and needs of
key actors—the students—differ greatly from place to
place. Therefore, solutions to the challenge of improving
school performance are unlikely ever to apply to all schools
and students in all times and places. Policymakers and
the public will have to consider evidence and analysis
about the strengths and weaknesses of strategies for change
as they also weigh differing values about what Americans
want their schools to be and to do.
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Four generic strategies can be used to make money mat-
ter more for U.S. schools and to propel the education
system in desirable directions:
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■ Reduce funding inequities and inadequacies;

■ Invest more resources (either new or reallocated
from other uses) in developing capacity;

■ Alter incentives to make performance count
(within the existing governance structure); and

■ Empower schools and parents to make decisions
about the use of public funds (thereby altering
governance and management relationships).

Reducing funding inequities and inadequacies includes
options such as reducing disparities in funding across
schools, districts, or states; ensuring that all schools or
districts have funding sufficient to provide an adequate
level of education to the students they serve; and raising
revenue more fairly without neglecting efficiency. Invest-
ing more resources in developing capacity refers not only
to the capacity of the formal education
system to provide services but also to
the capacity of students to learn. Hence,
it includes investments in inputs, such
as teacher quality and technology, and
in programs, such as preschool for dis-
advantaged students. Altering incen-
tives embraces changes in incentives
designed to operate primarily within
the existing system of school gover-
nance and includes policies such as re-
structuring teacher salaries, use of
school-based incentive programs, and
changes to the incentives built into fi-
nancing formulas for students with spe-
cial needs. Empowering schools and
parents refers to policies that would
decentralize significant authority over the use of public
funds, to schools in the form of site-based management
or charter schools, and to parents in the form of signifi-
cant additional parental choice over which schools (pub-
lic and perhaps private as well) their children will attend.

In reality, policymakers do not and should not consider
strategies in isolation. Finance policies ought to reflect
the interrelatedness of the various facets of the finance
system and the possibility that complementary changes
may be required for reform to be successful. Indeed, some
visions of overall education reform explicitly call for a set
of intertwined finance strategies.

Our decision to examine the strategies separately is use-
ful for analytical purposes, but it also reflects the impor-

tant fact that strategies can be combined in different ways.
It is important to emphasize, however, that not all strat-
egies are compatible. For example, a centrally (i.e., state
or school district) managed program of investment in
capacity would not fit naturally with a program that
empowers parents and schools to make decisions about
the kind of capacity in which they wish to invest.

For each of the three goals for an education finance sys-
tem, we evaluate a variety of policy options employing
these strategies and weigh the evidence on how effective
they are likely to be in helping meet the objectives.

AAAAAchiechiechiechiechieving Gving Gving Gving Gving Goal 1:oal 1:oal 1:oal 1:oal 1: P P P P Prrrrromoting Higheromoting Higheromoting Higheromoting Higheromoting Higher
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■ Adequate funding (sufficient fund-
ing for efficiently operating schools to
generate higher achievement levels) is
clearly essential for meeting goal 1. Al-
though we do not know how to iden-
tify this level with precision, it is im-
portant to try. But providing adequate
funding by itself may do little to foster
significant improvements in overall stu-
dent achievement. Thus, while fund-
ing adequacy may be a necessary part
of any education reform effort—and is
likely to be especially crucial for dis-
tricts or schools serving disproportion-
ate numbers of disadvantaged stu-
dents—it is at most part of an overall
program for increasing student achieve-

ment in a cost-efficient way.

■ Teaching all students to higher standards makes
unprecedented demands on teachers and requires
changes in traditional approaches to teacher train-
ing and retraining. In addition to nonfinance poli-
cies for investing in the capacity of teachers (e.g.,
reforming teacher preparation and licensing), fi-
nance options might include raising teacher sala-
ries and investing in the professional development
of teachers once they are on the job. Given schools’
need to hire 2 million new teachers over the com-
ing decade, raising salaries—especially for new
hires—may be needed to ensure sufficient num-
bers of qualified people in classrooms. Professional
development that is aligned with curriculum re-
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form and teaching objectives offers the promise
of changing teaching practice in ways likely to
improve student performance. But neither ap-
proach is likely to be effective in achieving goal 1
unless it is aligned with appropriate incentives
throughout the education system to make perfor-
mance count.

■ Altering incentives responds to the fact that the
school finance system historically has operated
almost in isolation from educational performance,
in that educational goals and desired outcomes
have seldom been reflected in pay for teachers and
budgets for schools. Traditional teacher salary
schedules provide higher pay for experience and
postgraduate degrees, neither of which appears to
be systematically linked with student achievement.
Skill and knowledge-based pay
shows greater promise for mak-
ing teachers more effective in the
classroom but remains to be
tested. School-based account-
ability and incentive systems are
increasingly popular and seem to
contribute to desired student
outcomes. To be fully effective,
however, they require adequate
funding for schools and atten-
tion to capacity building.

■ Empowering schools or parents
to make decisions about public
funds (via enhanced site-based
management, charter schools or
contract schools, or vouchers,
for example) has been justified as a strategy for
improving student achievement in a cost-efficient
way based on a variety of different arguments:
some contend that local control will enhance in-
novation at the school level; some believe that
schools with a strong sense of community perform
better; and some believe that the introduction of
competition and the possibility of losing students
(and their associated funding) will encourage
schools to be more productive than under the cur-
rent monopoly situation. Although positive effects
for children using vouchers have been reported
from several sites where vouchers have been tried,
the small scale of current programs leaves many
important questions unanswered.
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■ As money is made to matter more in education,
funding disparities will become increasingly wor-
risome, because their effects on achievement will
be magnified to the detriment of children in
underfunded schools, many of whom are likely to
be from disadvantaged backgrounds. The new fo-
cus on funding adequacy has the potential to help
disadvantaged students, but it will do so only to
the extent that school funding formulas are ap-
propriately adjusted for the additional costs of
educating youngsters from disadvantaged back-
grounds.

■ Achieving goal 2 will also require attention to in-
creasing both the capacity of children
to learn and of schools to teach. Chil-
dren raised in economically and socially
impoverished environments or suffer-
ing from physical disabilities often
come to school less ready to learn than
their more advantaged counterparts.
Schools must deal with these problems,
even though they alone will not be able
to solve them. A strong consensus has
emerged among policymakers, practi-
tioners, and researchers about the im-
portance of increasing investments in
the capacity of at-risk children to learn,
by focusing on the school-readiness of
very young children and by linking

education to other social services, so that the broad
range of educational, social, and physical needs
that affect learning are addressed. Programs pro-
viding early childhood interventions and school-
community linkages give evidence of both prom-
ise and problems, suggesting that there is still much
to learn about making these investments effectively.

■ That more investment is needed in the capacity
of schools to educate concentrations of disadvan-
taged students would seem to be obvious given
the dismal academic performance of many of these
students, but as yet we have only incomplete an-
swers to the question of which types of invest-
ments are likely to be the most productive and
how to structure them to make them effective. The
quality of teachers is likely to be a key compo-
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nent; reducing class size might help under certain
conditions; whole-school restructuring may have
significant potential; and the dilapidated state of
school buildings in many older urban areas sug-
gests that reform of facilities financing must also
be attended to. Again, the effectiveness of any in-
dividual policy change may depend on how it is
linked to an interconnected set of strategies for
improving school performance, and some critics
question whether these most troubled of U.S.
schools can be reformed through strategic invest-
ments and related strategies, or whether they re-
quire much more fundamental structural change,
such as might be brought about by a voucher pro-
gram.

■ Most federal and some state aid flows to schools
via categorical programs tied to
the special needs of certain
groups of disadvantaged stu-
dents. Title I compensatory edu-
cation grants and special educa-
tion funding are the chief ex-
amples. Questions have been
raised about the extent to which
the incentives deliberately or
inadvertently created by cat-
egorical programs serve educa-
tionally desirable purposes and
whether and to what extent it
continues to be appropriate to
treat children with special needs
separately in an educational sys-
tem increasingly oriented to-
ward fostering higher levels of learning for all stu-
dents. Our findings suggest that previously defined
sharp distinctions between students with special
educational needs and other students have com-
promised educational effectiveness and that cur-
rent efforts to move toward more integrated school
programs should be facilitated by the finance sys-
tem.

■ Arguments for dramatic changes in school gover-
nance (by empowering schools or parents to make
decisions about public funds) may be more com-
pelling in urban areas with large numbers of dis-
advantaged students than in the educational sys-
tem in general for a number of reasons. The size
of many urban districts and the continuing fact
of racial and economic segregation offer many

urban residents much less choice over where and
how to educate their children than suburban resi-
dents have. Moreover, urban residents have argu-
ably benefited least from prior school reforms.
Some economic models suggest that, among choice
options, charter schools and vouchers, rather than
interdistrict and intradistrict choice programs, are
the approaches most worthy of further explora-
tion as vehicles for improving poor-performing
schools. At present, however, little is known about
the effects of either. Extensive evaluation is needed
of the many charter efforts currently under way.
Vouchers, both publicly and privately funded, are
being tried in a number of cities, but the existing
small-scale efforts are unlikely to provide adequate
information to assuage the concerns of those who
question the need for so dramatic a break with

traditional school finance policies.
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■ Shifting away from local revenue
raising to greater reliance on state rev-
enues and/or increasing significantly
the federal role in revenue provision for
elementary and secondary education
would foster the goal of raising revenues
fairly. Both, however, have to be con-
sidered in light of trade-offs and com-
plementarities with the other two goals
of a good financing system and with
attention to maintaining some local
control over managerial decisions.

■ A larger federal role in providing education rev-
enues could be justified either on the grounds that
is fair and appropriate for the federal government
to take responsibility for disproportionate needs
of students who are poor, who have disabilities,
or are otherwise educationally disadvantaged, or
on the grounds of ensuring that all states can pro-
vide adequate education funding. Fully funding
federal compensatory education programs would
be consistent with past federal policy and is likely
to be the more politically viable of the two ap-
proaches. The alternative of a new federal foun-
dation aid program based on an adequacy justifi-
cation would entail a significant change in federal
policy and would raise many of the same analyti-
cal, conceptual, and political issues that arise in
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the formulation of adequacy programs at the state
level.

Finally, the report draws attention to the nation’s need
for better and more focused education research to help
strengthen schools and bring about substantial improve-
ments in student learning. Acknowledging the especially
challenging conditions facing many big-city educators,
the committee proposes three new substantial research
initiatives in urban areas (without specifying the priority
among them): (1) an experiment on capacity-building

that would tackle the challenges of developing and re-
taining well-prepared teachers; (2) systematic experimen-
tation with incentives designed to motivate higher per-
formance by teachers and schools; and (3) a large and
ambitious school voucher experiment, including the par-
ticipation of private schools. Meeting the nation’s edu-
cation goals will depend in part on continuously and
systematically seeking better knowledge about how to
improve educational outcomes, through new research ini-
tiatives such as these along with more extensive evalua-
tion of the many reform efforts already under way.



Developments in School Finance, 1999–2000

56


	NCES 2002-316
	Inside Cover Page
	NCES Information
	Foreword
	Acknowledgments
	Contents
	About the Editor
	Introduction and Overview
	Evaluating School Performance: Are We Ready For Prime Time?
	Using National Data to Assess Local School District Spending on Professional Development
	Making Money Matter: Financing America’s Schools


