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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 understanding 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 researchers 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 refutations in future Summer Data Conferences.
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Education finance experts convened again in July of 1999
and July of 2000 for the annual National Center for Education Statistics (NCES) Summer Data Conference, a portion of which is devoted to presentations about public
school finance. In each year, the focus of their discussions was theoretical perspectives on public school finance,
the everyday policy concerns of schooling, and ongoing
research studies. Each year, presenters are invited to submit papers based on the presentations made at the conference. 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. Department of Education is intended or should be inferred.
The first paper analyzes the recent emphasis on performance-based accountability and asks the question: can
we accurately define and measure school performance?
One approach to developing school performance measures 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 performancebased 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 local 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 techniques 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 explores 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

* 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 finance. 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 pressure 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 tradition have undermined local support for education by
creating property tax revolts, directly affecting the quality of their local schools. The other paper discusses lottery 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 (Alabama and Tennessee) and their court-ordered education
reforms. Specifically, the study addresses how these events
influenced the size and composition of educational spending, 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 efficient 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 University 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 simultaneously consider school student performance, student
needs, resources and staffing service configurations. Regardless of which quantitative technique is employed to
estimate school efficiency, there are the twin questions of
4

how accurate these estimates are, and how reliable they
are. One would hope, for example, that regardless of economic method, the same schools would be identified as
efficient schools. Bifulco and Duncombe use simulation
to assess how accurately and reliably different econometric techniques identify efficient schools.
They are the first to acknowledge how “notoriously difficult” analysis of the education production function is.
They assert that the first complication is that schools are
charged not only with enhancing the cognitive development of students but also their social and emotional development, 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 factors that influence educational outputs. Even if some factors have been identified, such as teacher quality, measurement of such attributes is extremely difficult. Often,
these techniques are also vulnerable to “unobserved variables,” causing the mismeasurement of a school’s efficiency. 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 unionism was not included in the econometric model, the resulting 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 analyses 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 commonly 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 development 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 Spending on Professional Development, they focus their attention when reviewing the literature on the data used in
assessments of professional development activities. They
then discuss the NCES data and the methods they employed, 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 conducted by school districts, rather than a college or university course. State monies for these purposes were typically 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 administrators, substitute teachers, and materials and supplies. Often not included in these estimates are salary increases 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 reducing student instructional time.
Killeen, Monk, and Plecki used 2 years of data from the
NCES Common Core of Data (CCD) and the U.S. Bureau of the Census’ “Annual Survey of Local Government Finances (F-33)”: 1991–92 and 1994–95. The
school district finance data contain a variable, instructional staff support, which is composed of improvement
of instruction services and educational media services.
They found, using Chamber’s 1998 geographic cost adjustment, that on average, in 1994–95, school districts
spent about 2.8 percent of total expenditures on instructional 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 opportunity 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 Education 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 finance decisions should be explicitly aligned with broad
educational goals. Heretofore, finance policy focused primarily on the availability of revenues or disparities in
spending, rather than funds needed to improve the educational 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 adequacy concept at this stage in its infancy is an art, rather
than a science, and misuse is possible. The Committee
5
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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 supplementary finance strategies, such as aligning financial incentives and performance; investing the capacity of the
educational system; and empowering schools and parents.
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 substantially higher level of achievement for all students, 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 revenue in a fair and efficient manner.
The Committee recognizes that the system of U.S. education is highly decentralized and diverse, with the average public school district supported almost evenly between the state and local government. Despite school finance reforms initiated about 1970, U.S. education still
remains dominated by large disparities in educational
spending, although there is evidence that intra-state disparities have declined, inter-state disparities may have
increased. With this background, the Committee evaluates a variety of policy options employing these three strategies, 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 research to help strengthen schools and bring about substantial improvements in student learning.

6

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 Survey of Local Government Finances (F-33) to discover national trends in resource allocation patterns, and to explore whether those states that engaged in extensive reform 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 response 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 analyses have been conducted, the expenditure categories have
been too highly aggregated. Hannaway, McKay, and
Nakib studied regular public school districts with enrollments 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 percent. 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 pressure, 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 expenditure levels by over four times the national average, and
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Texas by more than twice the national average, particularly in instruction. Using multivariate analysis,
Hannaway, McKay, and Nakib estimate the effect of being in a high reform state on school district resource allocation. Even after controlling for region, poverty level,
urbanicity, and special education populations, and the
level of spending in 1992, the researchers found Kentucky and Texas still increased investment in instruction
more than Maryland and North Carolina. Hannaway,
McKay, and Nakib interpret this result to mean that reform alone is insufficient for reallocation.
In the fifth paper, William A. Fischel of Dartmouth College gives his interpretation of school finance equity litigation and what he believes are subsequent property tax
revolts. His argument is that court decisions that undermine local educational funding through the local property tax disconnect local funding and the educational
quality of local schools. As a result, he believes the quality of public education in the United States has probably
gotten worse as a result of school finance equity litigation. 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 Proposition 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. Constitution. Fischel also notes that there is inequality in
school district property taxes, with wealthy school districts, 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 occupied 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 property tax system. He believes it is not unfair for houses in
the low-tax town to have a higher price tag. “In the hightax town, you pay more of your money to the tax collector; 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 family 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 education. 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, using 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 poorest school districts. In addition, over the last 30 years, 37
states have also sought to enhance their education revenues with new state lotteries. What Dee asks is if either
of these approaches results in more education funds, and
7
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if so, where they go. In 1993, Massachusetts began courtorder education finance reforms, increasing aid to poor
school districts; Tennessee also did the same, and Georgia 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.
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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 regression, he finds that the reforms did increase state aid to
schools in Massachusetts and Tennessee from $659 to
$682 per pupil in state revenue.

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 Conference, held in Washington, DC, usually the last week
of July, is the source of the papers in this volume.

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

8

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. Although there is the impression that state or local government employees may only attend these events, applications are for all those who utilize the NCES data.

The NCES also offers training seminars that are open to
advanced graduate students, researchers and policy analysts, and faculty members from colleges and universities. 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 Survey (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 training of interest.
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Performance-based school reform has received much attention in recent years. Key elements of this reform movement 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 several perceived problems with existing public education
systems. Prominent among these perceived problems are
a lack of the incentives and knowledge needed to improve student performance. Some have argued that given
current systems for determining compensation, professional advancement and school funding, the incentives
of school officials are insufficiently linked to student
performance (Hanushek 1995, Levin 1997). Performance-based school reform attempts to provide stronger incentives for improving student performance by
developing measures of achievement and tying financial
1

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 performance 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 measures is to apply the concept of productive efficiency and
techniques for measuring it, developed in the fields of
economics and operations research.

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 educational organizations. These include econometric approaches 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 questions. 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 determine which measures provide better estimates.

have used simulated data to evaluate methods of estimating school performance. The fourth section identifies two
different regression-based and four different DEA methods for measuring efficiency that we examine in a new
simulation study. The fifth section describes how we simulated 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 offers remarks concerning the current state-of-the-art in
measuring school performance and the implications this
has for performance-based school reform efforts.

Two A
ppr
oaches tto
oM
easur
ing
Appr
pproaches
Measur
easuring
tiv
e EEfficienc
fficienc
y
ductiv
tive
fficiency
Produc

Technical efficiency is defined as a feasible combination
of inputs and outputs such that it is impossible to increase any output (and/or reduce any
input) without simultaneously reducing another output (and/or increasing
any other input). In other words, for
Studies that use simulated data with
…for any given combinaany given combination of school inspecified, and thus known, technologiputs, a technically efficient school could
tion
of
school
inputs,
a
cal relationships and levels of efficiency
not produce more of any output (holdcan help to answer these questions. A
technically efficient
ing the other outputs constant). The
limited number of such studies have
school could not produce
curve in figure 1 represents the combibeen conducted, and recently some atmore
of
any
output
nations of inputs X1 and X2, which if
tempts have been made to use the reused efficiently, will produce Y units of
(holding the other outsults of such simulation studies to asoutput. This curve constitutes the effisess how appropriate existing efficiency
puts constant).
cient production frontier. The combimeasures are for the purposes of pernation of inputs used by school ‘A’ to
formance-based school reform. This
produce Y units of output places it off
paper reviews existing studies and prothe efficient frontier. School A could
vides new evidence from an analysis usproduce Y units of output with less of
ing simulated data.
either or both inputs. A measure of school A’s technical
The body of this paper is presented in six sections. The efficiency can be calculated by dividing the length of ray
first briefly describes the two general approaches to mea- OB by the length of ray OA. This measure represents the
suring productive efficiency used in the economic and proportional amount of each input used by school A reoperations research literature. The second section identi- quired to produce the level of output that it is producfies the specific set of challenges that educational pro- ing. The fact that this measure is less than one indicates
duction processes pose for methods of estimating school that school A is inefficient.
efficiency. The third section reviews existing studies that
2
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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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Figur
e 1.— Technic
al efficienc
y
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efficiency

X2
A

B

Y
O
X1

Technical efficiency for firm A = OB / OA
SOURCE: Authors’ sketch.

Econometr
ic A
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oaches
onometric
Appr
pproaches
The different methods for empirically estimating this
measure of efficiency can be distinguished by the mathematical models used to estimate the efficient production frontier. Regression-based approaches begin by regressing 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 interpreted 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 methods make use of assumptions about the probability distributions of inefficiency and random error to determine
3
4

the intercept correction. Because the latter methods attempt to account for the affect of random, i.e., stochastic, factors on the observed relationships between inputs
and outputs, they are said to estimate a stochastic production frontier.3
Implementing regression-based methods requires the assumption 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

See Bauer (1990) for a review of a number of techniques for estimating stochastic frontiers.
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 crosssectional 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.
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Data EEn
nvelopment A
nal
Anal
nalyysis

tion that complicate the measurement of efficiency. The
first difficulty is that education involves joint production 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 problematic. The fact that DEA does not require a priori specification of weights is typically touted as one of its primary advantages over regression-based approaches.

Linear programming techniques for estimating production 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 maximizes 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
The second problem in analyzing educational producefficiency. The optimization problem is run for each
tion concerns the difficulty of measuring educational outschool separately. Thus, each school will have a different
puts. Standardized tests of cognitive skills are typically
set of input and output weightings. In effect, DEA seused to measure educational output. However, standardlects the set of weights that will give
ized tests are not always aligned with cura particular school as high an effiricular goals, subjects such as science, social
ciency score as possible, subject to
studies and the arts are not often tested, and
the constraint that no other school
even in tested subjects, higher-order thinkwould have an efficiency score
Analysis is further
ing and problem solving skills are often not
greater than one given those
complicated
by
the
assessed (Darling-Hammond 1991). Valid
weights.5
and reliable measures of affective traits,
fact that our knowldemocratic values and social outcomes may
edge about which
DEA does not require a priori
be even more difficult to obtain. The presspecification of output weights.
factors affect educaence of this type of measurement error can
Rather the linear programming
push a school off the production frontier
tional outputs is
procedure uses the data to detereven if it is truly efficient or make it appear
inadequate.
mine relative output weightings for
efficient when it is not. In so far as DEA
each school individually. Nor does
attributes all deviation from the production
it require assumptions about the
frontier to inefficiency, its estimates of effifunctional form of the production
ciency will be distorted by measurement
frontier or the distribution of inerror.
efficiency. Given the uncertainty surrounding these aspects of educational production these are potentially imAnalysis is further complicated by the fact that our knowlportant advantages. The primary disadvantage of DEA is
edge about which factors affect educational outputs is
that it is deterministic. That is, it attributes all deviation
inadequate. In addition, measuring factors that are known
from the production frontier to inefficiency, and provides
to effect educational outputs, such as student motivation
no means of accounting for random error.
or teacher quality, can be difficult. Consequently, attempts
to analyze educational production suffer from the presComplic
ations P
osed b
y the EEduc
duc
ational ence of unobserved inputs. Because input levels are typiomplica
Posed
by
duca
Produc
tion P
duction
Prrocess
cally correlated with each other as well as with environAnalysis of educational production is notoriously diffi- mental factors, the problem of unobserved variables can
cult.6 Here, the focus is on aspects of education produc- cause the statistical estimation of model coefficients to
5

6

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.
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 measures 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.

then incorporating environmental factors into efficiency
analysis will be complicated.

Existing SSimula
imula
tion SStudies
tudies
imulation
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 performancebased school reform. Are the estimates of efficiency provided by existing methods accurate enough to serve as a
basis for awarding financial incentives or targeting remedial efforts? Can these methods help us determine what
managerial and resource allocation practices help to foster improved performance? Two recent studies have examined these questions and suggest that
simple versions of regression and linear programming approaches are inadequate.

Education production is also characterized by simultaneous relationships between inputs and outputs. In the
case of certain student inputs that affect the learning process 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 promote improved performance, which
might lead to increased resource provision and thus higher levels of inputs.
Two recent studies…
To some extent this process is institusuggest that simple
tionalized in legislative programs. The
versions of regression
federal Title I program, for instance,
targets significant amounts of funds to
and linear programschools with large numbers of students
ming approaches are
who show low levels of achievement.
inadequate.
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 controllable inputs and technologies in nonadditive ways,
7

Brooks (2000) examines a regressionbased approach for developing adjusted
performance measures for schools that
is similar to simple regression-based
measures of efficiency used in the productivity literature. He focuses on the
effect that correlation between efficiency (or in his terms “merit”) and
school inputs has on the accuracy of
adjusted performance measures. Examining the case of one observable input
and one output, he finds that an increase in the correlation between efficiency and the observed input of 0.10 decreases the rank correlation between 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 performance increases, the adjusted performance measure becomes even more inaccurate. In cases where the correlation 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-

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.

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

Given what we know about the education production
process, we expect correlation between inputs and efficiency of the kind examined by Brooks. Important un- Metho
ds EExamined
xamined in This SStud
tud
y
ethods
tudy
observed factors, such as student and teacher motivation,
are determined simultaneously with school efficiency. The We examine the performance of two regression-based
more efficient a school, the higher student performance methods of estimating efficiency and four versions of
and consequently the more motivated teachers and stu- DEA. The first regression-based method we examine is
dents are to work harder, thereby improving efficiency. COLS in which the intercept term from the ordinary
Also, higher levels of observed inputs, such as more teach- least square regression is increased by the amount needed
ers allowing reduced class sizes, may increase teacher and to make the largest residual zero. This is the method exstudent motivation. If this is true, we can expect effi- amined in Bifulco and Bretschneider (2001). The secciency to be correlated with observed inputs. Thus, ond regression-based method, referred to here as a stoBrooks’ findings suggest that simple regression procedures chastic frontier estimator (SFE), makes use of assumptions about the distributions of ineffifor developing efficiency measures are
ciency and random error to determine
probably not adequate for performancethe intercept correction. Details on this
based school reform.
The primary advantage
method are provided in Olson,
Schmidt, and Waldman (1980).
typically advanced for
Bifulco and Bretschneider (2001) exregression-based apamine corrected ordinary least squares
The primary advantage typically ad(COLS) and the Charnes, Cooper, and
proaches is their potenvanced for regression-based approaches
Rhodes (1978) formulation of DEA.
tial for addressing
is their potential for addressing meaThey find that in cases with simultasurement error by treating efficient
measurement error by
neous relationships between inputs and
frontiers as stochastic phenomena. That
outputs and with measurement error,
treating efficient fronis, these methods attempt to decompose
the rank correlation between efficiency
tiers as stochastic phethe deviation of actual production from
measures and true efficiency levels are
the estimated frontier into a component
nomena.
no higher than 0.24. In these cases neithat is due to inefficiency and a comther DEA nor COLS is able to place
ponent that is due to random error. The
more than 31 percent of schools in the
regression-based methods applied here,
correct performance quintile. Schools
however,
are
not
fully
stochastic. The COLS method is
assigned to the bottom 20 percent of performers are as
entirely
deterministic.
In
both adjusting the intercept and
likely to have actual performance levels above the median as in the bottom quintile. This confirms Brooks’ interpreting the residual from the adjusted regression
suggestion that simple regression-based procedures pro- equation, it is assumed that all deviation from the provide inadequate measures of efficiency in educational duction frontier is due to inefficiency. The SFE method
contexts, and implies a similar conclusion for simple ver- examined here uses assumptions about the distribution
of inefficiency and random error in determining how
sions of DEA.
much to adjust the intercept of the regression equations.
Once the intercept is adjusted, however, deviations from
In the study presented below, we examine the accuracy of
the frontier are assumed to either be due entirely to inefmore sophisticated versions of regression-based and DEA
ficiency or entirely to random error. If an observation is
methods for measuring efficiency. These methods are
on the efficient side of the frontier, all of the deviation
more complicated and thus more difficult to introduce
from the frontier is assumed to be due to random meainto program and policy practice. However, they address
surement error. If an observation is on the inefficient side
some of the shortcomings of the simpler methods exam-
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of the frontier, all of the deviation is attributed to inefficiency.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 control 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 issue in education.

gression by the mean value of each environmental variable, 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.

The other three DEA-based methods examined attempt Our D
ata SSimula
imula
tions
Da
imulations
to develop estimates of efficiency that control for the inIn order to examine the performance
fluence of environment on production
of these methods, we generated 12 difoutcomes. One of these methods, referent data sets that incorporate variferred to in this paper as DEA II, atous aspects of education production
In
order
to
examine
the
tempts to control for environment by
discussed previously. Each data set conincluding it as an input in the standard
performance of these
sists of 200 simulated observations. The
DEA linear programming problem.
methods, we generated
relationships between inputs and outAlthough this approach fails to recogputs (i.e., the technologies) underlying
12
different
data
sets
nize the important conceptual distinceach of these data sets are described
that incorporate various
tion between environmental factors and
here.
production inputs, it may provide a
aspects of education
practical means of accounting for the
production discussed
AC
obb-D
ouglas Technolo
gy with
Cobb-D
obb-Douglas
echnolog
environment in DEA estimates of effionment
Additiv
nvir
previously.
dditivee EEn
vironment
ciency.
Another approach is a two-stage
method that uses regression in an attempt 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 inputs, to develop preliminary efficiency estimates. In the
second stage, these preliminary efficiency estimates are
regressed on environmental variables. An adjusted efficiency estimate is then computed for each observation
by multiplying the coefficients from the second stage re8

9

The first sets of simulated data were
generated from the following system of
underlying technological relationships:
y1 = x10.25 x20.25 n0.50 ev1-u1

(1a)

y2 = x10.20 x20.20 y10.20 n0.40 ev2-u2

(1b)

The first output (y1) is related by a Cobb-Douglas production function to two inputs (x1 and x2), an environmental factor (n), a random component representing mea-

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.
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 (y2) is determined by the
same two inputs, the same environmental factor, and the
amount of the first output produced. The second equation also has a Cobb-Douglas form and includes its own
measurement error (v2) and inefficiency terms (u2).

Efficiency = [w1(y1) + w2 (y2)] / [w1(y1*) + w2(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 efficiency values for the data sets with no, small and large
measurement errors were 0.891, 0.892, and 0.897, respectively.

We randomly generated observations for each of the inputs from a uniform distribution on the interval (90, 110).
We also randomly generated observations for the environmental variable from a uniform distribution on the Cobb-D
ouglas Technolo
gy with A
dditiv
obb-Douglas
echnolog
Additiv
dditivee
interval (0, 200). Given the relative degree of standard- Envir
onment and EEndo
ndo
geneit
vironment
ndogeneit
geneityy
ization among schools with respect to input measures such
as class size, and the large differences in environmental The second set of samples was generated from the same
conditions, such as student poverty, faced by different technology as was just described with one exception. The
schools, we might expect substantially more variation in observations for x2 were replaced by observations linked
the environmental variable than the input variables. The to the inefficiency terms. Specifically, we used the following to generate observations of x2:
coefficients on both the input and environmental factors were chosen so that
x2 = 95 +12u1+12u2+ε
(3)
the effect of environment on output
levels is large relative to the impact of
The coefficients on both
Where ε is a normally distributed varithe discretionary inputs. Again, this is
the input and environable, N (0, 9). This resulted in a distriintended as a rough approximation of
mental factors were
bution of x2 similar to that generated
real life educational production.
in the above described data sets, and
chosen so that the effect
correlations between x2 and the effiIn each case, observations for the meaof environment on
ciency value ranging from –0.679 in the
surement error terms, v1 and v2, were
output levels is large
case with no measurement error to
generated from a normal distribution,
2
relative
to
the
impact
of
–0.671 in the case with large measureN(0,σv ). The value of σv was varied to
ment error.
generate three different data sets. In the
the discretionary inputs.
first data-set, σv was set equal to zero to
A negative correlation between inputs
simulate a data-set with no measureand efficiency values can be one of the
ment error. In the second and third
by-products of the type of feedback
cases, σv was set equal to 0.1 and 0.3 to
simulate cases with ‘small’ measurement error and ‘large’ from outputs to inputs discussed by Orme and Smith
(1996). Correlation between the general composed error
measurement error respectively.
terms, u1+v1 and v2+u2, can also be the result of omitThe inefficiency terms, u1 and u2, were each generated ted variables. Thus, incorporating this correlation into
from a truncated normal distribution, N(0,σu2). The dis- the simulated data allows us to explore the impact of such
tribution was truncated by setting all negative values equal feedback processes or omitted variables, i.e., endogeneity,
to zero. For both u1 and u2, σu , was set equal to 0.3. The on efficiency measurement.
overall level of efficiency for each observation was calculated as follows. First, the observed values of y1 and y2 Cobb-D
ouglas Technolo
gy with Int
er
ac
tiv
obb-Douglas
echnolog
Inter
erac
activ
tivee
were computed from equations (1a) and (1b) and the Envir
onment
vironment
randomly generated values of x1, x2, n, v1, v2, u1, and
u2. Then, efficient values of y1 and y2 were generated for The following productive relationships were used to simueach observation by setting u1 and u2 equal to zero. An late the third group of data sets:
efficiency value was then calculated as follows:
y1 = x1(0.25+0.25n) x2(0.25+0.25n) ev1-u1
(4a)
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y2 = x1(0.20+0.20n) x2(0.20+0.20n) y10.20 ev2-u2

(4b)

This system of equations is similar to (1a) and (1b) except that the environmental term enters into the equation 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 generated 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 error 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.

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 environment entering additively. In cases where this is in fact the
functional form of the underlying technology, the regression models are well-specified. However, the data sets in
which the environment enters interactively with the discretionary inputs, represent cases where the regression
models are misspecified. In cases with endogeneity, a different type of misspecification is introduced.

The output weights used in forming the aggregate outTaken collectively, the 12 data sets simulated for this study come measure used in the regressions were chosen to
match those used to calculate the true
incorporate several important aspects of
efficiency value. In real situations these
educational production such as mulweights might in fact differ from school
tiple outputs, environmental factors,
to school, and in any case, are difficult
measurement error, and endogeneity.
An important compoto specify. By matching the weights
This will allow us to examine how these
nent of performanceused in applying our estimators with
aspects of educational production affect
based school reform is
those used in generating the true effiour ability to measure school efficiency.
ciency values, we ignore this potential
identification of the
difficulty in applying regression-based
Results
highest and the lowest
methods. This fact should be kept in
Our discussion of the results is divided
performing schools in a
mind when evaluating their perforinto four sections. First, we discuss the
mance.
jurisdiction.
performance of the regression-based
methods. Next, we discuss the perforTable 1 presents Kendall-Tau rank cormance of the DEA-based methods.
relation coefficients between estimated
Then, we compare the performance of
efficiencies and true efficiency values.
the regression-based approaches with
This measure captures the ability of each method to corthe linear programming methods. Finally, we present some rectly rank observations. An important component of
analysis aimed at determining whether or not the most performance-based school reform is identification of the
effective regression and DEA methods are adequate for highest and the lowest performing schools in a jurisdicthe purposes of performance-based school reform initia- tion. The highest performing schools can then be retives.
warded and corrective actions can be targeted to the low-

The PPer
er
egr
ession-B
ased Metho
ds
erfformanc
ormancee of R
Regr
egression-B
ession-Based
Methods
Regression-based methods require specification of assumptions concerning the functional form of technological relationships as well as the distribution of measurement error and inefficiency. In the multiple output case,
assumptions also have to be made concerning the relative 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.

est performing schools. Identifying groups of high and
low performing schools can also be useful for determining whether certain management or resource allocation
practices consistently lead to either higher or lower levels
of performance. Thus, the ability of a method to correctly rank schools is an important criterion for assessing
the usefulness of the methods for the purposes of performance-based school reform. A high rank correlation suggests that the measure performs well in identifying differential efficiency.
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Two stage Ruggier
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oach
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COLS

SFE

DEA I

DEA II

Without endogeneity
No measurement error
Small measurement error
Large measurement error

0.866
0.835
0.596

0.866
0.835
0.596

0.173
0.154
0.095

0.575
0.192
0.071

0.156
0.144
0.085

0.535
0.128
0.103

With endogeneity
No measurement error
Small measurement error
Large measurement error

0.457
0.484
0.380

0.459
0.487
0.399

0.247
0.239
0.273

0.616
0.362
0.302

0.274
0.264
0.285

0.585
0.215
0.244

Without endogeneity
No measurement error
Small measurement error
Large measurement error

0.290
0.264
0.259

0.280
0.262
0.255

0.138
0.141
0.108

0.143
0.138
0.087

0.122
0.133
0.090

0.505
0.118
0.095

With endogeneity
No measurement error
Small measurement error
Large measurement error

0.104
0.099
0.076

0.108
0.104
0.090

0.215
0.213
0.260

0.275
0.264
0.306

0.233
0.237
0.281

0.458
0.203
0.233
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* Correlations are Kendall Tau-b statistics.
SOURCE: Authors’ sketch.

In all cases, the rank correlations for COLS and SFE are
virtually identical. Both methods use the same OLS estimates to determine the production frontier slope parameters, 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 findings by Ondrich and Ruggiero (1997). This finding suggests that although COLS might provide different cardinal 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.
10

11

The PPer
er
-B
ased Metho
ds
erfformanc
ormancee of DEA
DEA-B
-Based
Methods
As expected, DEA I provides poor estimates of efficiency
in all cases. This method does not control for the influence of the environment on production outcomes and
thereby confounds the affects of inefficiency with the affects of environment. Somewhat surprisingly, regressing
the estimates from DEA I against the environmental variable in the “Two-Stage DEA” does not substantially improve 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-

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.
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 distribution of DEA I efficiency estimates, which provide the
dependent variable in the second stage regression, is truncated at 1. Thus, a Tobit model may be more appropriate.

functional form that can approximate most actual technologies. 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
In cases without measurement error, DEA II and the OLS estimates of production function coefficients. Orme
Ruggiero approach provide improved efficiency estimates. and Smith (1996) argue that the presence of such correDEA II achieves improved estimates by including the lation can also bias DEA efficiency estimates. However,
environmental variable as an input in the standard DEA Bifulco and Bretschneider (2001) do not find any supprogram. This improves matters only in cases where en- port for Orme and Smith’s argument. Thus, we might
vironment affects production in an additive fashion. The expect the presence of endogeneity to have a larger imRuggiero approach achieves improved estimates by modi- pact on the performance of COLS and SFE efficiency
fying the DEA program so that each school is compared estimates than DEA estimates
only to schools that face an environment no better than
the one it faces. The Ruggiero approach achieves improved These expectations are by and large confirmed by the remeasures of efficiency when the environment affects pro- sults reported in table 1. In cases where the COLS model
duction in an interactive way, as well as
is well-specified (i.e., the first three rows
when environment enters additively.
of table 1), COLS and SFE performs
However, the performance of both
better than DEA on the rank correlaDEA II and the Ruggiero approach is
tion criteria. DEA tends to perform betThe primary advantage
substantially undermined by the prester in cases where the regression model
typically touted for
ence of measurement error.
is misspecified. In cases with
regression-based
endogeneity but no measurement error, DEA II and the Ruggiero approach
Compar
isons of R
egr
ession-B
ased
omparisons
Regr
egression-B
ession-Based
approaches is that they
both outperform COLS and SFE.
Metho
ds with DEA
-B
ased
Methods
DEA-B
-Based
provide a means of
When the functional form of the reMetho
ds
Methods
handling measurement
gression model is also misspecified (i.e.,
The primary advantage typically touted
the last three rows of table 1), the
error.
for regression-based approaches is that
Ruggiero method achieves higher rank
they provide a means of handling meacorrelations than COLS and SFE.
surement error. Regression-based approaches also provide well established
In cases where measurement error is
means of controlling for the effect of
present and the regression model is misspecified, both
environmental factors. However, we have seen that the DEA and the regression-based methods perform poorly.
ordinal measures of efficiency provided by COLS and It might be argued that these are the conditions most
SFE are equivalent. This raises doubts about the ability likely to be encountered in attempts to measure the effiof SFE to separate measurement error from inefficiency ciency of educational organizations. In these cases, the
in a truly informative way. Nonetheless, in cases where presence of measurement error substantially diminishes
the SFE model is well-specified and measurement error the performance of DEA, and the combination of meais present, we might expect SFE to provide more accu- surement error and misspecification significantly diminrate estimates of efficiency than DEA.
ishes the performance of COLS. In cases with measureRegression-based methods of estimating efficiency require
specification of a functional form for the production function. 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 piecewise linear production frontier. This is a highly flexible

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.
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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 efficiency rankings of the schools identified by these methods 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 measurement 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 bottom quintile by SFE, 95 percent were actually in the bottom 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.

Table 2.—M
easur
es of ho
ww
ell vvar
ar
ious metho
ds do in assigning obser
vations tto
o quin
tiles
2.—Measur
easures
how
well
arious
methods
observ
quintiles
SFE

DEAII

Ruggiero approach
Percent
assigned
Percent
two or
assigned
more
to correct
quintiles
quintile from actual

Percent
assigned
to correct
quintile

Percent
assigned
two or
more
quintiles
from actual

Percent
assigned
to correct
quintile

Percent
assigned
two or
more
quintiles
from actual

Without endogeneity
No measurement error
Small measurement error
Large measurement error

80.0%
74.0
49.0

0.0%
1.0
11.5

36.0%
27.5
20.5

19.0%
42.0
43.5

34.0%
22.0
21.0

26.5%
37.0
38.0

With endogeneity
No measurement error
Small measurement error
Large measurement error

38.5
41.5
34.0

24.0
19.5
28.0

41.5
30.5
32.0

15.5
30.0
29.0

39.0
26.5
26.5

24.5
35.5
36.5

Without endogeneity
No measurement error
Small measurement error
Large measurement error

26.5
26.5
28.5

38.5
37.5
38.0

26.5
24.5
20.5

41.0
41.5
45.0

35.0
22.5
22.5

29.5
37.5
37.5

With endogeneity
No measurement error
Small measurement error
Large measurement error

27.5
27.0
24.5

46.0
47.5
46.0

30.5
31.0
31.0

30.0
30.5
29.0

33.5
26.5
25.0

32.0
35.5
36.5
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SOURCE: Authors’ sketch.
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SFE
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Ruggiero approach
Percent
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assigned
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actually in
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above
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median

Percent
assigned
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quintile
actually in
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quintile
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assigned
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quintile
actually
ranked
above
median

Percent
assigned
to bottom
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actually in
bottom
quintile

Percent
assigned
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quintile
actually
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above
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Without endogeneity
No measurement error
Small measurement error
Large measurement error

97.5%
95.0
80.0

0.0%
0.0
0.0

72.5%
45.0
37.5

0.0%
35.0
42.5

67.5%
30.0
27.5

0.0%
47.5
45.0

With endogeneity
No measurement error
Small measurement error
Large measurement error

67.5
72.5
62.5

5.0
5.0
12.5

72.5
47.5
50.0

0.0
12.5
22.5

72.5
35.0
37.5

0.0
32.5
30.0

Without endogeneity
No measurement error
Small measurement error
Large measurement error

57.5
57.5
57.5

10.0
10.0
10.0

45.0
40.0
35.0

37.5
45.0
42.5

77.5
30.0
27.5

0.0
47.5
45.0

With endogeneity
No measurement error
Small measurement error
Large measurement error

40.0
37.5
35.0

37.5
35.0
37.5

42.5
42.5
52.5

22.5
22.5
22.5

62.5
35.0
32.5

0.0
32.5
32.5
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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 efficiency 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 median.
The two DEA methods did not do well in placing students 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 identifying low-efficiency schools, but only in the unrealistic
cases where there was no measurement error.
It appears that if the underlying regression model is wellspecified, 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 analyze educational production suggest that the functional
relationships between educational outcomes, school inputs and environmental factors are complex and that we
know little about the forms these relationships take. Un23
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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 efficiency provided by DEA, particularly in the presence of
measurement error, do not appear to be adequate.

ing performance-based financing or management programs 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 unequivocal gloom. Not only must our findings be properly qualified, but they also suggest strategies for developing more adequate measures of efficiency.

Whether the performance of SFE when the underlying The COLS and SFE methods perform well in cases where
regression model is misspecified or the DEA methods in the underlying model is well-specified, particularly when
the presence of measurement error is adequate for the measurement error is small. DEA also performs much
purposes of school-based reform is a matter of judgment. better in cases without measurement error. Some forms
However, it is difficult to argue that the results in tables 2 of DEA, particularly Ruggiero’s approach, also appear to
and 3 are adequate. In cases with endogeneity, measure- be fairly robust with respect to the functional relationment error, and a more complex production function (i.e., ships between outcomes, inputs and the environment.
the last three rows), the best result was to place 31 per- This suggests at least three avenues for improving efficent of the schools in the correct quintile. In these cases, ciency measurement.
at least 58 out of 200 schools were
placed a quintile 2 or more away from
First, efforts to reduce the amount of
their true group. If such a method were
measurement error characteristic of
relied on to determine financial awards
current educational data sets are
The COLS and SFE
or target corrective action, a large numneeded. Such efforts are well under way.
ber of schools that lose out on addimethods perform well
The 1994 reauthorization of the Eltional resources or face burdensome reementary and Secondary Education Act
in cases where the
quirements would have legitimate comprovided substantial amounts of fundunderlying model is
plaints. It also seems unlikely that anaing to state educational agencies to dewell-specified, particulyzing the practices of groups identified
velop testing programs that are aligned
as high or low performing by these
with explicit curricular goals, that test
larly when measuremethods would be very informative. If
higher level thinking skills and that can
ment error is small.
less than half of the schools that are
be used for purposes of evaluating
identified as low performing are actuschool performance. States, such as
ally inefficient, and 30 percent are acKentucky, have led the way in the detually achieving above average levels
velopment of such assessment sysof efficiency, then it is difficult to say
tems.12 In addition, several city school
that the managerial practices or patterns of resource allo- districts, including Chicago and New York City, have decation found in those schools are ineffective.
veloped school-based budgeting systems. These systems
provide more reliable school-level resource data than has
Conclusions
ever before been available (Rubenstein 1998; Iatarola and
Stiefel 1998).
Existing studies as well as the new evidence presented
here suggest that for the complex production processes
In addition to reducing measurement error, it might be
found in schools, i.e., processes characterized by compossible to modify existing methods of estimating effiplex functional forms, endogenous relationships between
ciency so as to minimize the effect of measurement error
inputs and outputs, and substantial measurement error,
and/or endogeneity. For instance, the fact that the perthe most commonly applied versions of DEA and regresformance of COLS and SFE is diminished by correlasion-based methods do not provide adequate measures
tion between inputs and inefficiency is not surprising.
of efficiency. It would be difficult to defend implement12

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 simultaneous 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 production 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 efficiency 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 production function, might also help provide more accurate es-

13

timates of efficiency by relaxing some of the restrictive
assumptions about production technology made in typical regression models.13
In addition, we must not overlook the possibility of augmenting quantitative measures of efficiency with qualitative forms of evaluation. Such qualitative forms of evaluation might involve site visits and audits by professional
peers. Research is needed to determine exactly how information acquired through such methods can be combined 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 efficiency of educational organizations that have been used
most frequently may not be adequate for use in implementing performance-based management systems. This
is a discouraging result, and suggests that efforts to implement performance-based school reforms should proceed
with caution.

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 researchers, policymakers, and practitioners alike. Part of the difficulty 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 limits 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
1
2

some modification, the F-33 can provide the national
perspective on a host of detailed revenue and expenditure 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 report 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 spending on professional development and focus our attention
on the data used in assessments of professional development 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

F-33 is the actual name of the survey instrument, coded by the U.S. Bureau of the Census.
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.
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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 development. 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 percent of this figure could be attributed to salary point credits that were earned because of courses or other approved
professional development activities on the part of teachers.

While the literature on professional development financing 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-provided staff development than enrolled in a college or
university course (Little 1989). The
As the example of investing in professame study also calculated that more
sional development through salary inthan four-fifths of state dollars for staff
crements implies, there is a pronounced
development were controlled by the
difficulty in fully accounting for all staff
…teachers are two to
local district. Professional development
development costs. Professional develactivities have been dominated by a
three times more likely to
opment activities frequently are fitraining-based delivery system, genernanced through a combination of revbe participants in districtally managed by school districts, which
enue sources, including nongovernprovided staff developoffers teachers a variety of workshops
mental sources, thereby complicating
ment than enrolled in a
targeted on special projects or narrowly
the cost accounting. Professional develdefined aspects of reform (Little 1993).
college or university
opment experiences also might be asA study by the Education Commission
sociated with substantial contributions
course.
of the States (1997) found that approxiof volunteer time on the part of teachmately three-fourths of school district
ers (Little et al. 1987). At the same time,
resources designated for professional
teachers might accrue additional creddevelopment are spent on teacher inits for professional development activiservice days, conferences, and workties, which advance them on the salary
shops.
schedule, resulting in a long-term fiscal obligation to the
Miller, Lord, and Dorney’s (1994) estimates of expenditures 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 development 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
32

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” option 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 reduced instructional time.

Local School District Spending on Professional Development

The studies of professional development costs briefly reviewed above concentrate on the more traditional forms
of professional development delivery. However, significant changes have been taking place in recent years regarding the conceptualization of effective teacher professional 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 Improvement of Education 1996; Darling-Hammond and Ball
1997). This reconceptualization of professional development presents a number of conceptual and technical challenges for cost studies, including methods for assigning
costs to professional development activities that are integrated 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 investment 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 frameworks and cost analyses which can appropriately consider the full array of
delivery systems and approaches to providing teacher professional development.

enue data at the federal and state levels, but quickly discovered that it is difficult to separate out parts of the
various revenue streams by school district. One may identify 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 particular, we have focused on a data element called: “Instructional 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, television, and computer-assisted instruction services.

In our analyses, therefore,
we decided to focus
exclusively on one expenditure account that we
believe encapsulates
general spending on
professional development.

Ideally, we would have liked to disentangle this expenditure item and separate spending by professional development from elements of instructional
staff support. Our goal was to be as
precise as possible in the measurement
and analysis of the investments of professional development resources into
school district staffs. The broadness of
the measure is a shortcoming and warrants caution when making comparisons with other more narrowly focused
indicators.

Data and M
etho
ds
Metho
ethods
Our two national studies of districtlevel 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 compiled by the U.S. Bureau of the Census; and (2) the Common Core of Data, which is compiled by the National
Center for Education Statistics (NCES) and which includes 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 expenditure 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-

As we worked more closely with the F33 data and developed our analytical strategy, we encountered a significant number of data issues. The U.S. Bureau of the Census as well as the NCES face formidable
problems as they seek to gather information in a comparable form from each of the states and territories in the
nation. There is a tendency for inconsistencies and surprises 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 tradi33
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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 collection.

Using N
ational SSur
ur
ata ffor
or LLo
ocal A
nal
National
urvvey D
Data
Anal
nalyysis

sic fiscal conditions. The data are not reported via a survey, like the F-33, but rather through contact with state
education departments. The CCD serves as the main database for selecting national sample frames for smaller,
more detailed surveys conducted by the federal government. 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 Education 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.

There are two national data sets commonly used for fiscal studies at the school district level. The Annual Survey
of Local Government Finances: Public Elementary/Secondary Education Finance Data, conducted by the U.S. Bureau of the Census, offers the richest source of school
district level fiscal data. This survey reports detailed revenue and expenditure information by function for more
than 16,000 U.S. school districts. The F-33, as it is comFisc
al D
ata on Staff D
xp
enditur
es
iscal
Data
Deevelopment EExp
xpenditur
enditures
monly called, is one of a battery of local government fiscal surveys. The Annual Survey of Local
The F-33 contains district level inforGovernments conducted by the U.S.
mation about what the U.S. Bureau of
Bureau of the Census accounts for the
the Census calls “instructional staff supfiscal environments of roughly 85,000
port services.” Of the nine items idencounties, cities, townships, special distified under expenditures for school
Of the nine items identitricts, and school districts, the five main
district support services in the F-33, one
fied under expenditures
local government types categorized by
variable identifies total expenditures for
for school district support
the U.S. Bureau of the Census. A nainstructional staff support (variable
tionally representative sample frame is
name = E07). As we noted earlier, “inservices in the F-33, one
used to determine fiscal conditions
structional staff support” is defined as
variable identifies total
around the United States. As part of the
those expenditures that include superexpenditures for instrucCensus of Governments, the U.S. Buvision of instruction service improvereau of the Census conducts a complete
ments, curriculum development, intional staff support.
fiscal census of all local governments
structional staff training, and media,
in years ending with 2 and 7, which
library, audiovisual, television, and
includes school districts.3 The F-33 is
computer assisted instruction services.
According to definitions in the NCES
slightly unique in that universe years
have been collected in years when only a sample frame is Financial Accounting for Local and State School Systems,
used to survey other local governments. Even when sam- 1990 (Fowler 1997), instructional staff support is compling is used to complete the F-33, most states are fully posed of two main categories: improvement of instrucreported and sampling is employed in a minority of states. tion services and educational media services. The former
In 1992, the data content for the F-33 was significantly clearly encapsulates an intuitive conception of expendiexpanded. Universe years for the F-33 are currently avail- tures for teacher support services or staff development.
Items for this section include:
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 database on all schools and school districts regarding contact
information, staffing counts, enrollment counts and ba3

■

Activities concerned with directing, managing, and
supervising the improvement of instructional services.

■

Activities that assist instructors in designing curriculum, using special curriculum materials, and

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, demonstrations, school visits courses for college credit, sabbatical leave, and travel leaves.

accounting for true investments in professional development and associated expenditures. However, by emphasizing cross-sectional comparisons and longitudinal analyses, 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.

Mer
ging the FF-33
-33 and C
CD ffor
or D
atabase
Merging
CCD
Database

The second major component, educational media ser- Creation
vices, includes expenditures for activities related to managing and directing educational media, school library ser- We utilized the F-33 database cleaning protocols develvices, and audiovisual services. The intent of this com- oped by O’Leary and Moskowitz (1995) in order to idenponent is to capture costs associated with use and prepa- tify standard operating school districts from other adration of those devices, content materials, methods or ministrative units surveyed in the F-33. In the protocols,
experiences used for teaching and learning purposes. The the authors summarize the steps employed by three maemphasis here is not on training of instructional staff to jor school finance research groups to clean and maintain
use the library services or other audiovisual materials, per a consistent database for school finance research (see table
1). After close inspection, however, we
se, but rather on the general personnel
found that only four of the seven recand materials costs involved with preommendations by O’Leary and
…by emphasizing crossparing audiovisual and other media for
Moskowitz were useful and found the
use by staff and students. Textbooks are
sectional comparisons and
need to add two new steps to the pronot intended to be charged to this comlongitudinal analyses, we
cess.
ponent.
believe we can use the F-33
Although the recommendations of
variable to provide useful
We recognize the fact that interpretaO’Leary and Moskowitz are very usetions of traditional staff improvement
insight into the general
ful for winnowing out aberrant school
spending (workshops, tuition, in-serpatterns of school district
districts, several steps proved questionvice training, etc.) are clouded when
able in our efforts. O’Leary and
spending on instructional
items like media services are included
Moskowitz note enrollment discrepanin a variable such as instructional staff
staff development expencies between counts in the F-33 and
support. However, the variable might
ditures.
CCD. We found, as they did in 1995,
also underestimate true staff improvethat several cases with egregious enrollment spending because it does not acment discrepancies were due to
count for the time costs involved with
miscoding
of
school
districts with the same names in the
participation in instructional staff support training. For
example, if a teacher attends a day-long training seminar same states. No treatment was suggested for this enrollduring regular school hours then the provision of a sub- ment issue. However, when blending the two data sets
stitute teacher is an added cost on top of travel, registra- O’Leary and Moskowitz recommend merely replacing a
tion and other material costs of that seminar. Normally missing enrollment record with an available enrollment
the salaried teacher will also be paid for attending that count from the other survey. Given that this would inseminar. A broader definition of professional develop- troduce an uncertain element of bias into the study, we
ment costs therefore would need to include these addi- skipped this step entirely. If enrollment counts were misstional salary and benefit payouts to the teacher, among ing after regular winnowing by district types, then the
other less obvious costs. Emerging work from the Con- entire record was also removed. All per-pupil statistics
sortium for Policy Research and Education (CPRE) at reported in this paper are based on the F-33 enrollment
the University of Wisconsin utilizes a broader definition counts. Second, removal of records where Individualized
of professional development costs like this and has found Education Program (IEP) counts exceeded 50 percent of
that the traditionally unobserved time costs greatly ex- total enrollment had unintended consequences. Since no
ceed what is typically listed as spending on professional IEP counts were recorded for Kentucky in 1991–92 and
development. This example highlights the difficulty in again in 1994–95, as well as Ohio, Oklahoma, Pennsyl35
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datafiles:
Metho
ethods
ompared
Steps
1
2
3
4
5
6
7

O’Leary and Moskowitz (1995)
Merge CCD and F-33 to replace missing
enrollments.
Purge out special or non-operating districts
based on the F-33 district types.
Purge out non-operating districts based on
CCD district type codes.
Purge out districts based on F-33 and CCD
district level and grade-span codes.
Purge districts with zero enrollments or zero
revenues and expenditures.
Purge districts with VOC, TECH, SPEC or AGRIC,
in their names.
Purge districts with greater than 50 percent of
their enrollment classified as special education.

8
9

Killeen, Monk, and Plecki (1999)
Skipped
Adopted
Adopted
Adopted
Adopted
Skipped
Skipped
Removed aberrant States from certain years, rather than
impute for missing values.
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.

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 special school districts not immediately winnowed by the F33 and CCD district types proved onerous and unproductive. In both the 1991–92 and 1994–95 data files,
only a handful of records were found that met their criteria. This step was also abandoned. These steps, including
removal of States with unreported data for instructional
staff support (discussed below), reduced the original number of records in the F-33 by between 20–25 percent for
both survey years.

Dealing with the FF-33:
-33: H
andling M
issing
Handling
Missing
Rec
or
ds ffor
or Instr
uc
tional Staff SSupp
upp
or
ecor
ords
Instruc
uctional
uppor
ortt
Even with the basic database development steps, our research still required handling of those records with missing 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

4

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 districts in the modified data set. States with missing values
above 15 percent were identified.
Imputation of those missing records is desirable but premature 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 estimating 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 understanding of the conditions under which school districts expend resources for staff development. However, without
a rich contextual database for each school district, imputation for missing records through statistical inference
would add little to our understanding. We feel as though

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 determine that spending. Removal of aberrant states was therefore 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.

of educational costs. For school districts these differences
arise from several sources, including variation in the salaries 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 Education Index (GCEI) was used to adjust for regional difThe longitudinal analysis also revealed additional data ferences in instructional staff development expenditures
problems. Several states, such as Tennessee and New Jer- that stem from differences in the cost of key inputs into
sey, displayed implausible growth rates for per-pupil the educational process. Chambers used a hedonic wage
spending on instructional staff support. With these find- model to predict cost differences for each U.S. school
ings we re-examined our database methodology but found district. The GCEI relies on three main input categories:
it to be sound on two levels. First, neither state experi- certified school personnel, noncertified school personenced dramatic enrollment change over the study period. nel, and nonpersonnel inputs like supplies, furnishings,
utilities, and contract expenditures
Holding expenditures for instructional
(Chambers 1998, 7). The GCEI is
staff support constant, enrollment
available for the years 1990–91 and
growth would be expected to decrease
Chambers’ …GCEI was
1993–94. These index years were used
per-pupil expenditures. The reverse is
used to adjust for reto adjust our databases for the years
also true. But neither state exhibited
1991–92 and 1994–95, respectively.
such enrollment changes. Second, neigional differences in
The implication of this mismatch is
ther New Jersey nor Tennessee reported
instructional staff
truly unknown, though likely to be
significant (greater than 15 percent)
development expendismall for two reasons. Chambers’
missing records for our target variable.
(1998) research indicates an extremely
In the course of our research, we found
tures that stem from
high correlation of GCEI indices over
that school districts in 11 states reported
differences in the cost of
a period of 6 years, indicating that
incomplete data to the U.S. Bureau of
key inputs into the
GCEI estimates for 1 year are a suitthe Census. The five states from 1994–
educational process.
able estimate for another year. Second,
95 are listed above. In 1991–92, those
local economies on the whole tend to
states were Alaska, Arizona, Massachushift in period fashion, rather than
setts, Maine, New Jersey, and Tennesabruptly. Therefore, changes on a yearsee. Although the U.S. Bureau of the
Census imputed values for many of these districts,5 we to-year basis will likely be small and of minimal impact
still found the growth statistics to be implausible and on school input costs. These two points are assumptions
therefore excluded all 11 states from our longitudinal and limitations with our database creation. As more specific cost of education indices becomes available, we will
analyses.
readjust our database. Chambers (1998) does note that
6
the GCEI tends to minimize differences between school
Geo
gr
aphic C
ost Inde
eogr
graphic
Cost
Indexx
districts in terms of expenditures, which would mean meaComparison of school districts across rural and urban surement of expenditure inequality in our database will
continuums, as well as region, requires standardization likely be smaller than in reality.
5

6

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

On average, in 1994–95, U.S. school districts spent 2.76
percent of total expenditures on instructional staff support (see table 2). When reported in per-pupil terms, instructional staff support equates to about $200 per pupil. 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.

Our initial research on professional development spending focused primarily on the differences in staff improvement expenditures across place and time. Comparison of
resources by place requires standardization by population size. As per conventions in the school finance literature, our research reports on findings in per-pupil terms
and in terms of the share of total general fund expendiWe found a reasonable degree of consistency in spending
tures. We recognize that per-pupil expenditures do not
on instructional staff support across all school districts in
intuitively capture an expenditure item that deals almost
both per-pupil terms and as a share of total expenditures.
exclusively with expenditures for teacher development and
We found that most U.S. school districts expend between
improvement. A statistic that compares expenditures on
2 and 5 percent of their budget on this item. States with
staff development standardized by instructional staff size
school districts exceeding this trend include Kentucky,
would be both interesting and useful. The Bureau of LaSouth Carolina, Tennessee, Virginia, and Florida. School
bor Statistics reports private sector training expenditures
districts across Kentucky, for example, spend on average
in terms of expenditures per employee.
8 percent of total expenditures on inSeveral issues made it difficult to constructional staff support or more than
struct this statistic. It is neither clear in
$500 per pupil, the highest in the nathe F-33, nor in the general staff develtion.
opment literature, how staff developOn average, in 1994–95,
ment dollars are allocated across school
Our analyses also revealed moderate
district employees. Typically, it is asU.S. school districts
growth in the level of spending on prosumed that the vast majority of dollars
spent 2.76 percent of
fessional development. We found that
go towards the teaching staff. However,
between 1992 and 1995, spending on
total expenditures on
to what degree administrative aides, adinstructional staff support grew by 25
ministrators, and other specialized
instructional staff
percent in per-pupil terms. In terms of
school district personnel receive staff
support.
the share ratios, we found an 8 percent
development dollars to improve inincrease in the average budget share
struction is unclear. In all likelihood,
devoted to instructional staff support
school district allotment formulas for
spending.
staff improvement dollars may be more
similar than different across the United
The most interesting caveat to our naStates. Future research may advance our understanding
tional
analysis
concerns
differences in average spending
of how personnel categories differentially absorb profeslevels
by
urbanicity.
In
preliminary
work, we found that
sional development resources. At this juncture, reporting
urban
districts
expend
more
on
instructional
staff supstaff improvement expenditures in per-pupil terms satisfies general weighting criteria, and allows for comparison port in per-pupil terms and in terms of total general exof resources across space controlling for population size. penditures. These findings held on a simple three-point
We also chose to report expenditures as a share of total urbanicity scale (urban, suburban, and rural). We advanced our analysis by examining expenditure patterns
general expenditures.
via a seven-point scale readily available in the Common
Core of Data (Killeen, Monk, and Plecki 2000).

Findings

The methodology we employed to manipulate the F-33
data served as the base for two sets of analyses of spending on professional development. A brief summary of
those findings is presented here.
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When districts are coded by urbanicity (see table 3), we
found that population density relates to expenditures on
instructional staff support; spending increases with density. Districts in large central cities spend 3.43 percent of
their budgets on instructional staff support, whereas ru-
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Table 2.—S
ta
ending on instr
uc
tional staff supp
or
ta
y-sta
ompar
isons1
2.—Sta
tatte sp
spending
instruc
uctional
suppor
ortt (1994–95): SSta
tatte-b
e-by-sta
y-statte ccompar
omparisons
Instructional staff support
expenditures as a
percentage of
general
expenditures

State2
N
ation5
Na

Instructional
staff support
Enrollment (ISS in 000’s)
37,515,224
8,033,816

Instructional staff support
expenditures per pupil

Weighted
average3
3.32

Simple
average4
2.76

Weighted
average
214

Simple
average
192

Top five states ranked by enrollment
Texas
3,670,007
New York
2,738,028
Florida
2,107,514
Illinois
1,897,161
Ohio
1,829,761

752,175
469,053
640,769
313,845
396,060

3.49
2.00
4.56
2.76
3.71

2.57
2.80
4.46
2.07
3.00

205
171
304
165
216

184
267
299
126
173

Top five states ranked by share of
instructional staff support to total
expenditures (simple average)
Kentucky
639,992
South Carolina
638,548
Tennessee
870,594
Virginia
1,058,709
Florida
2,107,514

311,882
179,659
196,846
313,716
640,769

8.14
4.99
4.54
4.69
4.56

8.10
5.20
4.73
4.52
4.46

487
281
226
296
304

504
306
237
294
299

1

The expenditure data were adjusted using Chambers’ 1998 Geographic Cost Index.
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.
2

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

ral districts spend 2.46 percent. At $222 per pupil, districts 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 concentrations of young and inexperienced teachers, urban dis-

7

8

tricts must spend more to train and retain their teaching
force. Spending is greater because young teachers participate 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 urban areas generally contain high poverty populations, federal dollars like Eisenhower Professional Development
Program funds tend to flow disproportionately into urban 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

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.
Ibid.
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Table 3.—Instr
uc
tional staff supp
or
xp
enditur
es
y scho
ol distr
ic
y, 1994–95
3.—Instruc
uctional
suppor
ortt eexp
xpenditur
enditures
es,,1 b
by
school
distric
ictt urbanicit
urbanicity
School district averages
Instructional staff support
expenditures as a percentage of
Urbanicity2
general expenditures
2.76
Nationally3
Large central city
3.43
Mid-size central city
3.30
Urban fringe of large city
2.92
Urban fringe of mid-size city
3.03
Large town
3.42
Small town
3.04
Rural
2.46
1
2

Instructional staff support
expenditures per pupil
192
222
215
210
192
208
195
182

Fiscal data are adjusted using Chambers 1998 Geographic Cost Index.
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.

Conclusion and SSuggestions
uggestions ffor
or NCES
In our two studies of professional development expenditures, 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 reasonably 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 caseby-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).
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In this effort to analyze district level professional development spending patterns across the United States, the
F-33 database has proven to be quite useful. Modifications to the database, including record cleaning techniques, 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 analyses 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 comparing district fiscal patterns across the nation. In addition, the F-33 is easily linked with other NCES data sets
through unique record identifiers. We found that these

Local School District Spending on Professional Development

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 reimbursement, registration, etc.). This limitation hinders the opportunity to focus attention on training teachers, as well
as the opportunity to understand what are the major and
As noted earlier, a number of cost accounting issues con- significant costs of that training. The third benefit of new
tinue to cloud clear estimates of the total expenditures standards speaks to the need to tie investments in teacher
made on teacher professional development. For example, training to traditional measures of equity as well as outgreater attention needs to be paid to the amount of time comes. Very little is known about how professional deteachers and administrators are spending participating in velopment dollars are distributed, whether they are spread
training activities. Narrow descriptions of traditional pro- evenly across and within districts, or tend to concentrate
fessional development expenditures seem to avoid the im- in particular areas, such as places of high poverty and
portance of time costs, or those unaccounted salary and teacher shortages. New standards could also foster the
benefit costs of having teachers and staff participate in opportunity to connect the investments in teacher trainprofessional development training activities. Narrow de- ing with student outcomes. These three elements represent target areas by which to measure
scriptions also fail to include the imthe effectiveness of new accounting
portance of salary credits, the dollar
standards for professional development
amount that districts pay to staff over
programming.
their careers for participating in train…a number of cost
ing activities. There is no one right way
accounting issues conTranslating these standards into new
to account for the total expenditures on
data collection efforts would provide a
teacher professional development, but
tinue to cloud clear
substantial contribution to empirical
clearly standards are needed. The NCES
estimates of the total
research on teaching and learning. For
remains uniquely positioned to enhance
expenditures made on
example, with enhanced data on what
existing and future databases to provide
is actually purchased with professional
more consistent information about toteacher professional
development resources, researchers
tal spending on professional developdevelopment.
could begin to explore what specific
ment.
investments contribute to gains in overall student performance, the perforBy providing new accounting standards
mance gains of low-income students,
for professional development, the
or even the types of investments that
NCES could foster greater consistency
and agreement in the analysis of effective professional move poorly performing students to greater achievement.
development training investments. There are essentially A national sample of school district finances, via an inthree areas where standards could substantively improve strument that uses the new standards, could provide this
the quality of data and therefore enhance research oppor- data. Perhaps the closest opportunity to build a new data
tunities. First, there is an absence of clear information on set exists in refinements to existing national surveys, such
how professional development activities are funded. Spe- as the Schools and Staffing Survey (SASS), the National
cifically, greater information is needed on the share of Educational Longitudinal Study (NELS), the Early Childfederal, state and local fund sources, as well as the pro- hood Longitudinal Study (ECLS), or other such surveys
grammatic basis for the fund sources. Great emphasis, conducted by the National Center for Education Statisfor example, is placed on federal Eisenhower Professional tics. At a minimum, the sample frames for these national
Development funds for improving the quality of teach- surveys could be adopted and a fiscal survey could be
ers, but little is known about the collective effect of all conducted. Approached in this fashion, the blending of
federal program dollars for this purpose. Second, new new standards for data collection on teacher professional
standards could help focus attention on what is actually development and linking to existing national databases
purchased with professional development resources. Limi- would significantly improve research on effective teaching and learning.
unique identifiers made district level fiscal records quite
portable and easy to join with variables from the Common Core of Data. Our work with existing national data
sets also highlight some inconsistencies in the conventions used to discuss total expenditures on teacher professional development.
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A national desire to ensure that all children learn and
achieve to high standards now poses fundamental challenges to almost every facet of business as usual in American education. Policymakers and educators are searching for better ways to provide today’s schoolchildren with
the knowledge and skills they will need to function effectively as citizens and workers in a future society that
promises to be increasingly complex and globally interconnected. 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 system to this objective. This challenge is important because
it aims to link finance directly to the purposes of education. 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 economic 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 disadvantages 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 effectively than it traditionally has been to make a difference 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 availability of revenues or disparities in spending, and decisions
were made independently of efforts to improve the educational 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 background.
To this end, the emerging concept of
funding adequacy, which moves beyond the more traditional concepts of
finance equity to focus attention on the
sufficiency of funding for desired educational outcomes, is an important step.
The concept of adequacy is useful because it shifts the focus of finance policy
from revenue inputs to spending and
educational outcomes and forces discussion 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 outcomes.

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, altering incentives to ensure that performance counts, and
empowering schools or parents or both to make decisions about the uses of public funds. For money to matter more, it must be used in ways that ensure that schools
will have the capacity to teach all students to higher standards as well as the incentive to do so. Policy options
involve choices among individual finance strategies and combinations of
strategies; policy decisions will depend
partially on philosophical outlook but
can also be informed by careful attention to evidence from research and practice. Attention to context is important
Making money matter
as well, as educational and political conmore requires more than
ditions diverge widely from place to
place and individual policy options will
adequate funding.
often vary in effectiveness depending
on local circumstances.

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 judgments 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 technical challenges remain, including the determination of
how much more it costs to educate children from disadvantaged backgrounds than those from more privileged
circumstances. Beyond these, some fundamental questions about educational adequacy (such as how broad and
how high the standards should be) are ultimately value
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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 spending. Another is that Policymakers will fail to account for
the higher costs of educating disadvantaged students.

Educational challenges facing districts
and schools serving concentrations of
disadvantaged students are particularly
intense, and social science research provides few definitive answers about how to improve educational 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 government should bear primary responsibility for initiating
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and evaluating bold strategies for improving education
for at-risk students.

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

Improving the American system of education finance is
complicated by deeply rooted differences in values about
Goal 2: Education finance systems should facilitate
education, the role of parents in guiding the developefforts to break the nexus between student backment of their children, and the role of individuals and
ground characteristics and student achievement.
governments in a democratic society. In addition, there
Goal 3: Education finance systems should generate
are serious shortcomings in knowledge about exactly how
revenue in a fair and efficient manner.
to improve learning for all students. Education policy
cannot ignore these facts. Instead, the challenges are to
Finance policy and practice, especially now that they are
balance differing values in a thoughtful and informed
being linked to the nation’s highest ambitions for schools,
manner and continuously to pursue bold, systematic, and
touch on virtually all facets of education. Inevitably, thererigorous inquiry to improve understanding about how
fore, finance is controversial; education policy is one of
to make money matter more in achieving educational
the most contentious items on the public policy agenda
goals. The committee is convinced that these challenges
because it is deeply enmeshed in competing public valcan be met and that the nation can improve the way it
ues. Widespread support for equality
raises and spends money so that finance
of educational opportunity masks disdecisions contribute more directly to
agreement over the extent to which
making American education fair and
high levels of fiscal equality among stueffective.
Finance policy and
dents or between school districts is repractice, especially now

quired and over the extent to which it
is appropriate for parents to spend some
that they are being
of their resources to benefit their own
linked to the nation’s
children in preference to others. The
The Committee on Education Finance
highest
ambitions
for
division of powers in U.S. government
was established under a congressional
and a traditional emphasis on local conschools,
touch
on
mandate to the U.S. Department of
trol make changes in the dispersion of
Education to contract with the National
virtually all facets of
responsibilities for raising and spendAcademy of Sciences for a study of
education.
ing education dollars difficult and slow.
school finance. In fleshing out the brief
Americans’ deep belief in the value of
mandate assigned from Congress, the
efficiency becomes complicated to act
department charged the committee to
on when it encounters limited knowlevaluate the theory and practice of financing elementary and secondary education by federal, edge about what efficient solutions are in education, disstate, and local governments in the United States. The agreements about what the ends of education should be,
key question posed to the committee was: How can edu- and belief that the educational system should be democation finance systems be designed to ensure that all students cratically governed and responsive to a variety of local,
achieve high levels of learning and that education funds are state, and national needs and views. It is thus hard for
raised and used in the most efficient and effective manner schools to be both democratic institutions and to have
possible? In carrying out its study, the committee was fur- the focused and durable goals that are viewed by some as
ther charged to give particular attention to issues of edu- necessary for an efficient system.
cational equity, adequacy, and productivity.
Education policy in general and finance policy more speThe committee translated these key questions into three cifically raise difficult questions that require both moral
goals for education finance systems. This translation pro- wisdom and empirical research. Experts, such as the memvided objectives against which to evaluate the performance bers of the Committee on Education Finance, can conof existing arrangements and the likely effects of pro- tribute to policy making by examining evidence and by
rationally and objectively clarifying the values and objecposed changes:
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 local property tax, and the small federal role. Despite
significant amounts of state financial assistance to local
school districts, spending levels vary greatly among districts within states and also across states, a situation that
many people believe is unfair. Moreover, the local property 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 fairness, however, must be balanced by sensitivity to possible effects on the efficiency with which funds are raised.

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 responsibility for education to the local level, by an average division of funding responsibilities roughly even between state and local governments (with the federal government providing only about 7 percent of education Fair
ness and P
tivit
y in Scho
ol
airness
Prroduc
ductivit
tivity
School
revenues available to schools), and by great variation from Financ
e
inance
place to place in the funds available for education and
the level of government that provides them. Education is Fairness in the distribution of education dollars has long
not mentioned in the federal Constitution and therefore been an objective of school finance reformers, but one
has been viewed as a power reserved to the states, most of that has frequently been thwarted by the political realities of an education system that allowhose constitutions specify the provicates much of the responsibility for
sion of education as a key state obligafunding and operating schools to local
tion.
In the aftermath of
governments. Concern about how
funding policies and practices affect the
wn
v
.
B
oar
d
of
B
r
o
v.
Boar
oard
Another backdrop for the committee’s
performance of schools is a more redeliberations is its assessment of the
E duc
ation
ducation
ation…the United
cent development, but one that is becurrent condition of education as it reStates awoke from its
coming ever more central to school filates to the three goals. Regarding goal
nance decision making.
historical
indifference
to
1—promoting higher achievement for

the problem of unequal
all students—and goal 2—reducing the
In the aftermath of Brown v. Board of
nexus between student achievement
educational opportuniEducation, 347 U.S. 483 (1954), the
and family background—the committies
and
began
to
adUnited States awoke from its historical
tee concluded that although schools are
indifference to the problem of unequal
dress them.
not failing as badly as some people
educational opportunities and began to
charge, they are not sufficiently chaladdress them. Beginning about 1970,
lenging all students to achieve high levthe nation entered a notably vigorous
els of learning and are poorly serving
many of the nation’s most disadvantaged children. The period of school finance reform aimed at making the discontinuing correlation between measures of student tribution of education dollars more fair. Litigants in a
achievement and student background characteristics, such number of states succeeded in having state finance sysas ethnic status and household income, looms ever more tems overturned in court on the grounds that they vioserious as global economic changes have increasingly tied lated state constitutional equal protection provisions or
the economic well-being of individuals to their educa- education clauses. In the wake of these court decisions,
tional attainment and achievement. Particularly trouble- virtually all states, whether under court order or not, subsome is the perceived crisis in education in many big-city stantially changed their finance systems. State and fedschool systems, a condition that has concerned eral governments also created a number of categorical
Policymakers since the 1960s but has been too often stub- programs directing resources to students with special education needs and to some extent compensating for fundbornly resistant to improvement.
ing inequities at the local level.
Regarding goal 3—raising revenue fairly and efficiently—
the United States is unique in its heavy reliance on revenue raising by local school districts, the extensive use of
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Despite these changes, U.S. education continues to be
characterized by large disparities in educational spending. While within-state funding disparities decreased in
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Equality of Educational Opportunity, the famous study of
the mid-1960s known as the Coleman Report, found that,
after family background factors were statistically controlled, school resource variation did not explain differences in student achievement. The Coleman report ushered 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 betParticularly in the last decade, the concept of fairness as ter or how to deploy resources effectively, the committee’s
it applies to school finance has taken on a new emphasis, review of the last several decades of research and policy
spawning another round of litigation and reform. The development on educational productivity makes us more
pursuit of fairness has moved beyond a focus on the rela- optimistic than our predecessors regarding the prospects
tive distribution of educational inputs to embrace the for making informed school finance choices. Thirty years’
idea of educational adequacy as the standard to which worth of insights have generated a host of ideas about
how to use school finance to improve
school finance systems should be held.
school performance, and researchers
have learned to ask better questions and
Despite
the
success
of
Despite the success of adequacy arguto use improved research designs that
ments in several prominent school fiadequacy arguments in
yield more trustworthy findings.
nance court decisions, there is as yet no
several prominent
Knowledge is growing and will conconsensus on its meaning and only limschool
finance
court
tinue to grow. One major implication
ited understanding about what would
of this fact for school finance is that
be required to achieve it. Adequacy is
decisions, there is as yet
good policy will reflect both the best
an evolving concept, and major conno consensus on its
knowledge available to date and the
ceptual and technical challenges remain
meaning
and
only
need to continue experimenting and
to be overcome if school finance is to
evolving as new knowledge emerges.
limited understanding
be held to an adequacy standard. Earlier concepts of equity posed similar
about what would be
Even while understanding is becoming
challenges in their infancy, although
required to achieve it.
more sophisticated, knowledge about
over time much progress was made in
how to improve educational producdefining and measuring them. Similar
tivity will always be contingent and tenprogress may be expected here. In the
meantime, awareness of the shortcomings in current un- tative, in part because the characteristics and needs of
derstanding of adequacy is important for all who would key actors—the students—differ greatly from place to
place. Therefore, solutions to the challenge of improving
use the concept in either policy making or in research.
school performance are unlikely ever to apply to all schools
In part, efforts to use finance policies to achieve educa- and students in all times and places. Policymakers and
tional adequacy depend centrally on understanding how the public will have to consider evidence and analysis
to translate dollars into student achievement. In fact, about the strengths and weaknesses of strategies for change
however, knowledge about improving productivity in as they also weigh differing values about what Americans
education is weak and contested. The concept itself is want their schools to be and to do.
elusive and difficult to measure. There is as yet no generategies ffor
or M
eeting the G
oals
tra
Meeting
Goals
ally accepted theory to guide finance reforms. Instead Str
multiple theories, each of which is incomplete, compete
Four generic strategies can be used to make money matfor attention. Empirical studies seeking to determine the
ter more for U.S. schools and to propel the education
best ways to direct resources to improve school perforsystem in desirable directions:
mance have produced inconsistent findings.
some states, especially those subject to court-mandated
reform, large disparities persist. Moreover, disparities
continue to mirror the economic circumstances of district residents; districts with lower-income residents spend
less than districts whose residents have higher incomes.
In some districts, this pattern is repeated in school-toschool 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.
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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).

tant fact that strategies can be combined in different ways.
It is important to emphasize, however, that not all strategies 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 system, 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.

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 Achie
ving G
oal 1: PPrromoting Higher
chieving
Goal
level of education to the students they serve; and raising Achie
or A
ll Students in a C
ostchievvement ffor
All
Costrevenue more fairly without neglecting efficiency. Invest- Efficient Way
ing more resources in developing capacity refers not only
■ Adequate funding (sufficient fundto the capacity of the formal education
ing for efficiently operating schools to
system to provide services but also to
generate higher achievement levels) is
the capacity of students to learn. Hence,
Finance policies ought
clearly essential for meeting goal 1. Alit includes investments in inputs, such
though we do not know how to idento reflect the interrelatas teacher quality and technology, and
tify this level with precision, it is imin programs, such as preschool for disedness of the various
portant to try. But providing adequate
advantaged students. Altering incenfacets of the finance
funding by itself may do little to foster
tives embraces changes in incentives
system
and
the
possibilsignificant improvements in overall studesigned to operate primarily within
dent achievement. Thus, while fundthe existing system of school goverity that complementary
ing adequacy may be a necessary part
nance and includes policies such as rechanges may be reof any education reform effort—and is
structuring teacher salaries, use of
quired
for
reform
to
be
likely to be especially crucial for disschool-based incentive programs, and
tricts or schools serving disproportionsuccessful.
changes to the incentives built into fiate numbers of disadvantaged stunancing formulas for students with spedents—it is at most part of an overall
cial needs. Empowering schools and
program for increasing student achieveparents refers to policies that would
ment in a cost-efficient way.
decentralize significant authority over the use of public
funds, to schools in the form of site-based management
■ Teaching all students to higher standards makes
or charter schools, and to parents in the form of signifiunprecedented demands on teachers and requires
cant additional parental choice over which schools (pubchanges in traditional approaches to teacher trainlic and perhaps private as well) their children will attend.
ing and retraining. In addition to nonfinance poliIn 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 useful for analytical purposes, but it also reflects the impor52

cies for investing in the capacity of teachers (e.g.,
reforming teacher preparation and licensing), finance options might include raising teacher salaries 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 coming decade, raising salaries—especially for new
hires—may be needed to ensure sufficient numbers 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 approach is likely to be effective in achieving goal 1
unless it is aligned with appropriate incentives
throughout the education system to make performance count.

Achie
ving G
oal 2: R
educing the N
et
ween
chieving
Goal
Reducing
Neexus B
Bet
etw
Student A
chie
amil
ack
gr
ound
Achie
chievvement and FFamil
amilyy B
Back
ackgr
ground
Char
ac
istics
harac
actter
eristics
■

As money is made to matter more in education,
funding disparities will become increasingly worrisome, 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 focus on funding adequacy has the potential to help
disadvantaged students, but it will do so only to
the extent that school funding formulas are appropriately adjusted for the additional costs of
educating youngsters from disadvantaged backgrounds.

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.
■ Achieving goal 2 will also require attention to inSkill and knowledge-based pay
creasing both the capacity of children
shows greater promise for makto learn and of schools to teach. Chiling teachers more effective in the
dren raised in economically and socially
classroom but remains to be
Although positive effects
impoverished environments or suffertested. School-based accountfor children using vouching from physical disabilities often
ability and incentive systems are
ers
have
been
reported
come to school less ready to learn than
increasingly popular and seem to
their more advantaged counterparts.
contribute to desired student
from several sites where
Schools must deal with these problems,
outcomes. To be fully effective,
vouchers have been tried,
even though they alone will not be able
however, they require adequate
the
small
scale
of
current
to solve them. A strong consensus has
funding for schools and attenemerged among policymakers, practiprograms leaves many
tion to capacity building.
tioners, and researchers about the imimportant questions
■ Empowering schools or parents
portance of increasing investments in
unanswered.
to make decisions about public
the capacity of at-risk children to learn,
funds (via enhanced site-based
by focusing on the school-readiness of
management, charter schools or
very young children and by linking
contract schools, or vouchers,
education to other social services, so that the broad
for example) has been justified as a strategy for
range of educational, social, and physical needs
improving student achievement in a cost-efficient
that affect learning are addressed. Programs proway based on a variety of different arguments:
viding early childhood interventions and schoolsome contend that local control will enhance incommunity linkages give evidence of both promnovation at the school level; some believe that
ise and problems, suggesting that there is still much
schools with a strong sense of community perform
to learn about making these investments effectively.
better; and some believe that the introduction of
■ That more investment is needed in the capacity
competition and the possibility of losing students
of schools to educate concentrations of disadvan(and their associated funding) will encourage
taged students would seem to be obvious given
schools to be more productive than under the curthe dismal academic performance of many of these
rent monopoly situation. Although positive effects
students, but as yet we have only incomplete anfor children using vouchers have been reported
swers to the question of which types of investfrom several sites where vouchers have been tried,
ments are likely to be the most productive and
the small scale of current programs leaves many
how to structure them to make them effective. The
important questions unanswered.
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 suggests that reform of facilities financing must also
be attended to. Again, the effectiveness of any individual 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 investments and related strategies, or whether they require much more fundamental structural change,
such as might be brought about by a voucher program.

urban residents much less choice over where and
how to educate their children than suburban residents have. Moreover, urban residents have arguably 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 exploration 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.

Most federal and some state aid flows to schools
via categorical programs tied to
the special needs of certain
groups of disadvantaged stuAchie
ving G
oal 3: R
aising
chieving
Goal
Raising
dents. Title I compensatory eduair
fficientl
Revenue FFair
airlly and EEfficientl
fficientlyy
cation grants and special educa■ Shifting away from local revenue
tion funding are the chief exMost federal and some
raising to greater reliance on state revamples. Questions have been
state aid flows to schools
enues and/or increasing significantly
raised about the extent to which
the federal role in revenue provision for
via
categorical
programs
the incentives deliberately or
elementary and secondary education
inadvertently created by cattied to the special needs
would foster the goal of raising revenues
egorical programs serve educaof certain groups of
fairly. Both, however, have to be contionally desirable purposes and
disadvantaged
students.
sidered in light of trade-offs and comwhether and to what extent it
plementarities with the other two goals
continues to be appropriate to
of a good financing system and with
treat children with special needs
attention to maintaining some local
separately in an educational syscontrol over managerial decisions.
tem increasingly oriented toward fostering higher levels of learning for all stu■ A larger federal role in providing education revdents. Our findings suggest that previously defined
enues could be justified either on the grounds that
sharp distinctions between students with special
is fair and appropriate for the federal government
educational needs and other students have comto take responsibility for disproportionate needs
promised educational effectiveness and that curof students who are poor, who have disabilities,
rent efforts to move toward more integrated school
or are otherwise educationally disadvantaged, or
programs should be facilitated by the finance syson the grounds of ensuring that all states can protem.
vide adequate education funding. Fully funding
federal compensatory education programs would
■ Arguments for dramatic changes in school goverbe consistent with past federal policy and is likely
nance (by empowering schools or parents to make
to be the more politically viable of the two apdecisions about public funds) may be more comproaches. The alternative of a new federal founpelling in urban areas with large numbers of disdation aid program based on an adequacy justifiadvantaged students than in the educational syscation would entail a significant change in federal
tem in general for a number of reasons. The size
policy and would raise many of the same analytiof many urban districts and the continuing fact
cal, conceptual, and political issues that arise in
of racial and economic segregation offer many
■
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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 improvements 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 retaining well-prepared teachers; (2) systematic experimentation with incentives designed to motivate higher performance by teachers and schools; and (3) a large and
ambitious school voucher experiment, including the participation of private schools. Meeting the nation’s education goals will depend in part on continuously and
systematically seeking better knowledge about how to
improve educational outcomes, through new research initiatives such as these along with more extensive evaluation of the many reform efforts already under way.
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