
ED 479 289 

DOCUMENT RESUME 

EA 032 671 

AUTHOR 
TITLE 

INSTITUTION 

REPORT NO 
PUB DATE 
NOTE 

AVAILABLE FROM 

PUB TYPE 
EDRS PRICE 
DESCRIPTORS 

IDENTIFIERS 

ABSTRACT 

Fowler, William J., Jr., Ed. 
Developments in School Finance, 2001-02. Fiscal Proceedings 
from the Annual State Data Conferences of July 2001 and July 
2002. 
National Center for Education Statistics (ED), Washington, 
DC . 
NCES-2003-403 
2003-06-00 
192p.; For the Fiscal Proceedings of July 1999 and July 2000, 
see ED 470 015. 
ED Pubs, P.O. Box 1398, Jessup, MD 20794-1398. Tel: 877-433- 
7827 (Toll Free); TDD/TTY: 800-437-0833 (Toll Free); Fax: 
301-470-1244; e-mail: edpubs@inct.ed.gov; Web site: 
http://www.ed.gov/pubs/edpubs.html. For full text: 
http://nces.ed.gov/pubs2003/2003403.pdf. 
Books (010) -- Collected Works - Proceedings (021) 
EDRS Price MFOl/PC08 Plus Postage. 
Budgeting; Budgets; Charter Schools; Costs; *Economics of 
Education; Educational Equity (Finance); *Educational 
Finance; Educational Vouchers; Elementary Secondary 
Education; Expenditures; *Financial Policy; Government 
Publications; Government Role; Public Schools; Teacher 
Qualifications; Teacher Salaries 
Financial Records; Financial Reports 

The papers collected for this volume were selected from the 
fiscal proceedings of the 2001 and 2002 conferences of the National Center 
for Education Statistics. They represent current research in public-school 
education finance. The papers are as follows: "What We Know and What We Need 
to Know About Vouchers and Charter Schools" (Brian P. Gill, Michael Timpane, 
Karen E. ROSS, Dominic J. Brewer); "Getting the Biggest Bang for the 
Educational Buck: An Empirical Analysis of Public School Corporations as ' 
Budget-Maximizing Bureaus" (Anthony Rolle); "Occupational Choices and the 
Academic Proficiency of the Teacher Workforce" (Dan D. Goldhaber, Albert 
Yung-Hsu Liu); "Variation in the Rewards for a Teacher's Performance: An 
Application of Quantile Regressions" (Sherrilyn M. Billger); "National 
Evidence on Racial Disparities in School Finance Advocacy" (Ross Rubenstein); 
"Competing Perspectives on the Cost of Education" (Lori L. Taylor, Harrison 
Keller); "Financing an Adequate Education: A Case Study of New York" (William 
Duncombe, Anna Lukemeyer, John Yinger); "Bond Ratings and Bond Insurance: 
Market and Empirical Analysis for School Districts" (Mary H. Harris); "GASB 
[Governmental Accounting Standards Board] Update" (Randal Finden); and "High 
Performance of Minority Students in DoDEA Schools: Lessons for America's 
Public Schools" (Claire E. Smrekar, Debra E. Owens). (WFA) 

Reproductions supplied by EDRS are the best that can be made 
fiom the original document. 



a 
I? 
d 

B 

a 
W 

Developments in School Finance: 
2001-02. Fiscal Proceedings from the 

Annual State Data Conferences of July 
2001 and July 2002. 

U.S. DEPARTMENT OF EDUCATION 
Office of Educational Research and Improvement 
EDUCATIONAL RESOURCES INFORMATION 

CENTER (ERIC) ,, ; 
0 This document has been reproduced as 

received from the person or organization 
originating it. 

0 Minor changes have been mide to improve 
reproduction quality 

Points of view or opinions staled in this 
document do not necessarily represent 
official OERl position or uolicL: 

2 





National Center for 
Education Statistics 

U.S. Department of Education 
Institute of Education Sciences 
NCES 2003-403 

Developments in School 
Finance: 2001 -02 

Fiscal Proceedings From the 
Annual State Data Conferences 
of July 2001 and July 2002 

June 2003 

William J. Fowler, Jr. 
Editor 
National Center for 
Education Statistics 

4 



US. Department of  Education 
Rod Paige 
Secretary 

Institute of Education Sciences 
Grover J. Whitehurst 
Director 

National Center for Education Statistics 
Val Plisko 
Associate Commissioner 

The National Center for Education Statistics (NCES) is the primary federal entity for collecting, analyzing, and reporting data related 
to education in the United States and other nations. It fulfills a congressional mandate to coliect,collate, analyze,and report full 
and complete statistics on the condition of education in the United States; conduct and publish reports and specialized analyses 
of the meaning and significance of such statistics; assist state and local education agencies in improving their statistical systems; 
and review and report on education activities in foreign countries. 

NCES activities are designed to address high priority education data needs; provide consistent, reliable, complete, and accurate 
indicators of education status and trends;and report timely,useful,and high quality data to the U.S.Department of Education,the 
Congress, the states, other education policymakers, practitioners, data users, and the general public. 

We strive to make our products available in a variety of formats and in language that is appropriate to a variety of audiences.You, 
as our customer, are the best judge of our success in communicating information effectively. If you have any comments or 
suggestions about this or any other NCES product or report, we would like to hear from you. Please direct your comments to: 

National Center for Education Statistics 
Institute of Education Sciences 
US. Department of Education 
1990 K Street NW 
Washington, DC 20006-5651 

June 2003 

The NCES World Wide Web Home Page address is http://nces.ed.gov 
The NCES World Wide Web Electronic Catalog is http://nces.ed.gov/pubsearch 
The NCES education finance World Wide Web Home Page address is http://nces.ed.gov/edfin 

The papers in this publication were requested by the National Center for Education Statistics, US. Department of Education. 
They are intended to promote the exchange of ideas among researchers and policymakers.The views are those of the authors, 
and no official endorsement or support by the U.S.Department of Education is intended or should be inferred.This publication 
is  in the public domain. Authorization to reproduce it in whole or in part is granted. While permission to reprint this publication 
is not necessary, please credit the National Center for Education Statistics and the corresponding authors. 

Suggested Citation 

U.S. Department of Education, National Center for Education Statistics. Developments in School finance:2001-02, NCES 2003-403, 
William J. Fowler, Jr., Editor.Washington, DC:2003. 

For ordering information on this report, write: 

US. Department of Education 
ED PUBS 
P.O. Box 1398 
Jessup, MD 20794-1 398 

call toll free 1-877-4ED-PUBS, or order online a t  www.edpubs.org 

Content Contact 
William J.Fowler, Jr. 

Wi1liam.f ow/er@ed.gov 
(202) 502-7338 

5 



Dedication 

In memory of 
Charles W. Foster 111, 1918-2002 

James E. Gibbs, 19 10-200 1 
William P. McLure, 19 10-2002 

In March 2003, at the First General Session of the 28th Annual Conference of the American Education Finance 
Association, Eugene I? McLoone, Past President of the AEFA, requested a moment of silence in memory of 
Charles W. Foster 111, James E. Gibbs, and William I? McLure. This year's Developments in School Finance is 
dedicated to these individuals in recognition and appreciation of their contributions to the field of education 
finance. 

Charles X Foster I . .  was the second full-time employee of the Association of School Business Officials (ASBO) 
International and its first executive secretary, a position he held from 1955 until his retirement in 1978. 
During his tenure as executive secretary, ASBO International flourished, growing in membership from under 
2,000 to more than 5,000. He was instrumental in bringing research to education business practices as well as 
improving professional education for school business officials. He received his doctorate of education in busi- 
ness management from Northwestern University in 1954. 

James E. Gibbs was the first chief of the State Branch, Elementary and Secondary Division, U.S. Office of 
Education, afier it was entrusted with improving data collection in state departments of education under Title 
X of the National Defense Education Act (NDEA). He continued in that position, with additional responsi- 
bilities under the Elementary and Secondary Education Act of 1965 (ESEA), until his retirement. He was the 
federal official most responsible for advancing state departments of education into the electronic data process- 
ing era. He also served as the fourth president of the American Education Finance Association (AEFA). He 
received his doctorate in 1954 from Peabody College of Vanderbilt University. 

WilLiam I? McLure spent his life as an educator, analyst, and specialist in education finance and administration. 
He was AEFA's second president, in 1977. For many years he was professor of Educational Administration at 
the University of Illinois, Champaign-Urbana, and director of the Bureau of Education Research and Service. 
Studies he conducted improved understanding of the relationships among administrative, cost, and school 
performance factors. He received his doctorate from Columbia University in 1948. 
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Foreword 
Jeffrey A. Owngs 

Associate Commissioner 
NCES Elernentary/Secondary and Libraries Studies Division 

At the 2001 National Center for Education Statistics (NCES) Summer Data Conference, scholars in the field 
of education finance addressed the theme “Making Data Work.” Discussions and presentations dealt with 
topics such as the effective display of finance data, assessing the financial condition of school districts, and the 
economic efficiency and funding adequacy of school districts. The theme for the 2002 Summer Data Confer- 
ence was “Common Data, Common Goals” and the topics of education finance addressed included teacher pay, 
vouchers, measuring the cost of education, and the school district bond rating process. 

Developments in School Finance: 2001-02 contains papers presented at the 2001 and 2002 annual NCES 
Summer Data Conferences. These Conferences attracted several state department of education policymakers, 
fiscal analysts, and fiscal data providers from each state, who were 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 Conferences was over- 
whelmingly positive. We hope that will be your reaction as well. 

This volume is the seventh education finance publication produced from papers presented at the NCES Sum- 
mer Data Conferences. The papers included 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 Educa- 
tion 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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Introduction 

William 1. Fowler, I r .  
National Center for Education Statistics 

This introduction is divided into two sections. The 
first section provides a brief overview of each of the I0 
papers included in this volume. The second section 
describes two new features of the search function of 
the National Center for Education Statistics (NCES) 
education finance (edfin) web site. These two sections 
are followed by the complete text of the 10 papers. 

schools, and explore the scant empirical evidence 
about these forms of competition. They raise empiri- 
cal questions that they believe have not been ad- 
dressed, examine whether the questions can be ad- 
dressed in future work, and provide recommendations 
for policymakers planning to enact programs to pro- 
mote competition. 

Section I-Overview of Papers 
For the benefit of the reader, this section provides brief 
overviews of the 10 papers selected for this volume of 
fiscal proceedings. These papers were presented by edu- 
cation finance experts at the July 2001 and July 2002 
NCES Summer Data Conferences. The presenters were 
invited to address “cutting edge” research in public 
school education finance. The following paragraphs 
present an overview of the papers in this volume, in 
the order in which they appear. For each paper, the 
title (in bold) and list of authors and their affiliations 
introduce the paper summary. 

What We Know and What We Need to Know About 
I/ouchers and Charter Schools. In this paper, Brian P. 
Gill, P. Michael Timpane, Karen E. Ross, and 
Dominic J. Brewer of RAND focus on competition 
in education, by such means as vouchers and charter 

The authors begin by examining empirical studies of 
the effects of competition on academic achievement, 
choice, access, integration, and civic socialization. 
Their empirical investigation demonstrates that many 
of the questions they believe should be addressed re- 
main unanswered. For example, there appears to be a 
modest achievement benefit for African American chil- 
dren after l to 3 years in voucher schools, compared 
with continuation in local public schools; but the rea- 
son for the benefit and how long those effects last are 
unknown. Also, for other racial/ethnic groups, there 
is no consistent evidence. The little evidence that is 
available regarding the effects of a voucher program 
on the students who remain in public schools sug- 
gests that competition from vouchers may improve 
academic performance in public schools. 

Gill et al. find that what we don’t know about compe- 
tition vastly exceeds what is known. There is little in- 
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formation comparing the achievement efficacy of dif- 
ferent reforms, such as class size reduction, teacher pro- 
fessional development, high-stakes accountability, and 
the effects of programs to promote competition on those 
students who remain in public schools. 

One aspect of competition that is likely to have a large 
impact on empirical outcomes is the program scale of 
such efforts. The authors remind us that nearly all of 
the existing evidence comes from tiny “escape valve” 
interventions in which competition evolves from ef- 
forts to assist high-risk children. It may be that only 
in comparison with underperforming public schools 
are vouchers and charter schools effective. The authors 
note that the economic costs of larger scale competi- 
tion programs are unknown and warn that “scaling- 
up” often causes unexpected difficulties. 

Gill et al. conclude by providing guidance to 
policymakers about the intelligent design of programs 
that promote competition, to maximize program ben- 
efits and mitigate harm. 

Getting the Biggest Bang for the Educational Buck: An 
Empirical Analysis of Public School Corporations as 
Budget-Maximizing Bureaus. Anthony Rolle of 
Vanderbilt University presents, in this paper, an em- 
pirical analysis of whether public schools are budget- 
maximizing institutions. He undertook this examina- 
tion because recent trends in education seem to be 
characterized by continued increases in organizational 
size and fiscal resources and by decreases in educational 
outcomes. The goal of the paper is to create a common 
understanding about the efficient uses of public edu- 
cation dollars. 

In examining the literature, Rolle finds there is ample 
evidence that bureaucrats systematically request larger 
budgets regardless of the level of organizational out- 
put. While most of traditional economics deals with 
the behavior of profit-seeking firms, Rolle turns to a 
1971 theory of supply for public bureaus developed 
by Niskanen, who concludes that bureaucrats attempt 
to maximize their agency’s total budget during their 
tenure. Rolle selects Indiana, from 198 1 through 1997, 
as an ideal setting to examine whether Niskanen’s 
theory applies to public schools. 

Efficiency in public schools, Rolle asserts, is concerned 
with how much education or knowledge is delivered 

to, and acquired by, students and at what cost. He 
uses a quadriform, or four quadrants, to assess school 
district efficiency outcomes. Inefficient school districts 
generate lower than expected outcomes with higher 
than expected expenditures. Effective school districts 
have higher than expected outcomes but also higher 
than expected expenditures. Efficient school districts 
have high outcomes and lower than expected expendi- 
tures. Rolle hypothesizes that if Niskanen is correct, 
variables measuring educational outcomes should not 
be statistically significant predictors of total expendi- 
tures per pupil. 

Rolle concludes that Indiana public school districts 
cannot be designated as budget-maximizing agencies 
as defined by Niskanen’s theory. However, they pro- 
duce educational outcomes in a manner that is eco- 
nomically inefficient. 

Occupational Choices and the Academic Proficiency of 
the Teacher Workforce. Authors Dan D. Goldhaber of 
the University of Washington and the Urban Institute 
and Albert Yung-Hsu Liu of the Urban Institute seek 
to identify the characteristics of teacher candidates in 
the “teacher pipeline” and examine the effects of com- 
pensation in different occupations on a teacher 
candidate’s progress. They do this by examining 
whether respondents to the NCES Baccalaureate and 
Beyond Longitudinal Study (B&B) have taught, have 
trained as a teacher, are currently considering entering 
teaching, and have applied for at least one teaching 
job. 

The rationale for this analysis is the authors’ assertion 
that among schooling characteristics, teacher effective- 
ness has been shown to explain the largest share of the 
variation in student achievement. Although research- 
ers have been unable to reach a consensus on which 
teacher characteristics correlate with student achieve- 
ment, it is apparent that the teacher workforce tends 
to consist of college graduates with weaker academic 
skills. In addition, teachers with strong academic and 
specialized skills tend to migrate to schools with high 
socioeconomic and high-achieving students. Thus, it 
is important to identify other characteristics correlated 
with interest in teaching. 

Exploring the B&B data, Goldhaber and Liu find that 
students who have considered teaching are more likely 
to have had a mother employed as a teacher and to 
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come from a low-income family. As might be expected, 
males are far less likely than females to consider teach- 
ing. Also, students who attend more selective colleges 
are less likely to actually apply for a teaching job. 

The researchers find that the teacher labor market pri- 
marily rewards experience and advanced degrees. In 
contrast, the non-teacher labor market, while reward- 
ing experience and advanced degrees, also rewards col- 
lege selectivity and technical major. In the non-teacher 
labor market, wages are predicted to be higher for stu- 
dents with higher SAT scores; however, there is no simi- 
lar premium for SAT scores (nor for college selectivity) 
in the teacher labor market. For most students, 
Goldhaber and Liu find, earnings are predicted to be 
higher outside of teaching than in the teaching profes- 
sion and can be as much as $10,000 more for males 
with technical majors who graduate from more selec- 
tive colleges. The authors conclude by cautioning that 
teachers may be particularly sensitive to non-pecuni- 
ary job characteristics when deciding to become teachers 
and choosing schools in which to work. 

Variation in the Rewardsfor a Teacher’s Pqfiormance: 
An Application o f  Quuntih Regressions. In this paper, 
Sherrilyn M. Billger of Illinois State University explores 
the pay rewards for a private secondary school teacher’s 
performance, using data from the NCES Schools and 
Staffing Survey (SASS) for 1990-91. She explores pri- 
vate school salaries because they exhibit substantial varia- 
tion and a greater use of incentives than public school 
salaries. 

Incentive pay, Billger asserts, is regaining popularity, 
even among teachers, and some 10 percent of public 
and private schools have such incentives. Using quantile 
regressions, Billger provides a fuller understanding of 
the relationship between salary and experience, sug- 
gesting that the returns to experience are greatest for 
the highest performing teachers. 

The subject taught affects private secondary school 
teacher compensation, but compensation is not related 
to teaching the same subject as the teacher’s college major. 
Incentive programs also affect salary; private secondary 
school teachers at schools with a merit pay program earn 
6 percent higher salaries than do private secondary school 
teachers at schools without such a program. 

National Evidence on Racial Disparities in School Fi- 
nance Adequacy. Ross Rubenstein of Syracuse Uni- 
versity explores, in this paper, the NCES Common 
Core of Data (CCD) to examine racial disparities in 
the adequacy of school financing across the United 
States. Rubenstein quantifies differences in adequacy 
across states, and across racial groups within states, 
and estimates the cost to bring all students’ schools to 
selected levels of adequacy. A great deal of research 
has explored school finance equity within states, but 
much less research has examined adequacy. While eq- 
uity analyses compare school districts to each other, 
adequacy measures education funding relative to an 
absolute standard. 

Rubenstein asserts that an adequate funding level is 
one that provides all students the opportunity to 
achieve specified benchmarks and goals. Three meth- 
ods of measuring adequacy have typically been used 
to determine adequate funding levels for different types 
of students. One method is a “professional expert” ap- 
proach, in which experienced educators identify pre- 
ferred instruction and estimate the price of the neces- 
sary components. A second method is the “exemplary 
district” approach, in which school districts with 
higher performance and lower spending are identified 
and set as the standard for each type of district. A 
third method uses an econometric approach, in which 
expenditures are related to various measures of stu- 
dent performance, and needs are used to construct a 
“cost index” that measures differences across districts 
in the resource levels required to produce a given level 
of student performance. Rubenstein uses the Odden- 
Picus Adequacy Index (OPAI) to quantify how far a 
given finance system is from achieving adequacy. Gen- 
erally, achieving adequacy involves raising spending 
in all districts to the national median to provide ad- 
equate funding. 

Rubenstein finds that most states have a higher pro- 
portion of students in schools below the adequacy 
benchmark than of districts below the benchmark. 
Most states with higher proportions of African Ameri- 
can students in districts below the national bench- 
mark also have lower proportions of minority students 
in school districts that have lower spending. In other 
words, minority children within states do not appear 
to be concentrated in lower spending districts. 
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He concludes that additional spending of $14-$16 
billion would be needed to raise all districts in the 
country to the national median. The most consistent 
disparities across states are regional, with northeast- 
ern states generally having high levels of adequacy and 
southeastern states having low levels of adequacy. In- 
terstate racial disparities in adequacy are generally 
greater than intrastate disparities. Urban and urban 
fringe districts are more likely to be below the me- 
dian. 

Competing Perspectives on the Cost of Education. Sev- 
eral presenters’ papers addressed geographic cost varia- 
tions and how differing approaches yielded consider- 
ably different estimates of the costs of education for 
school districts in Texas and New York. This paper, 
presented by Lori L. Taylor and Harrison Keller of the 
University of Texas at Austin, offers a brief discussion 
of current theory and practice regarding geographic 
cost adjustments, followed by discussion on the costs 
of public education in Texas, using different indexing 
strategies. 

Taylor and Keller assert that there are two basic strat- 
egies for reflecting differences in school districts’ geo- 
graphic costs: cost-of-living (COL) and cost-of-educa- 
tion (COE). The basic premise of COL is that areas 
with relatively higher costs of living have to pay higher 
salaries to attract and retain school employees, which 
increases the cost of operating schools and school dis- 
tricts. COL estimates use either a “market basket” of 
goods and services (much like the Consumer Price In- 
dex) or a “comparable wage” strategy. The latter ap- 
proach involves comparing the salaries of educators and 
non-educators. An advantage of both approaches is that 
these costs are beyond the control of school adminis- 
trators. However, there are at least two limitations to 
these approaches, aside from the expense of data col- 
lection. Different communities may select different 
“market baskets,” which would have different costs. 
For example, some school districts might select only 
teachers with advanced degrees and previous teaching 
experience. Another disadvantage is that high-cost com- 
munities may have amenities that make them desir- 
able places to work. Finally, estimates typically are avail- 
able only for large metropolitan areas, and many school 
districts with different costs may have the same esti- 
mate from a COL strategy. 

COE estimates, Taylor and Keller maintain, use data 
on district expenditures to estimate either the costs of 
providing comparable levels of educational services (by 
estimating the cost to hire a typical teacher) or the 
costs of producing comparable educational outcomes. 
COE estimates can be applied to specific school dis- 
tricts, rather than a large metropolitan area, taking into 
account the cost variations within labor markets. COE 
estimates might also be obtained at a lower cost than 
COL estimates. COE estimates based on the cost of 
achieving educational outcomes can estimate both for 
variations in the prices paid for school employees and 
for deploying those employees to attain better student 
outcomes. Disadvantages of the COE approach include 
the possibility of missing a variable in the equation 
that increases costs for a school district. Perhaps most 
troubling, there is some evidence that certain school 
districts do not exhibit cost-minimizing behavior. If 
school officials can manipulate expenditures, or if the 
COE reflects inefficient school district operation, those 
districts that appear to have higher costs may simply 
reflect these local actions. 

Taylor and Keller’s examination of seven Texas geo- 
graphic cost indexes finds little agreement across in- 
dexes regarding characteristics of high- and low-cost 
districts; it attributes these differences across indexes 
to differences in methodology. Within-market varia- 
tions in labor markets are relatively small compared to 
between-market variations, favoring the COL approach. 
The authors conclude that the cost of educational in- 
puts is a poor proxy for the cost of educational out- 
comes. It is precisely this last finding of Taylor and 
Keller that interests the authors of the following 
paper. 

Financing an Adequate Education: A Case Study of 
New York. In this paper, William Duncombe and John 
Yinger of Syracuse University and Anna Lukemeyer of 
the University of Nevada, Las Vegas, seek to develop a 
school finance system that supports students and school 
districts trying to reach higher performance standards 
in New York State. They focus on the problem that 
schools with disadvantaged students must spend more 
than other schools to meet any given standard. The 
authors develop estimates of a district‘s cost for achiev- 
ing an adequacy standard, and they propose funding 
such costs through a “foundation a i d  formula. 
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As a standard of performance, Duncombe, Lukemeyer, 
and Yinger select a measure of performance set by the 
New York State Education Department. They find wide 
disparities in student achievement across districts in 
New York State, tied closely to school district size and 
urbanization. The five large city school districts have 
performance levels well below the current state aver- 
age. Although only 5 percent of school districts do 
not reach a modest standard, they serve close to half 
the students in the state. 

Using a COE index, the authors find that teacher costs 
differ between upstate and downstate districts, with 
downstate districts having above-average costs and 
upstate school districts having below-average costs. 
They suggest that wealthier school districts may be 
less efficient than poor school districts. The cost func- 
tion they include uses the share of district enrollment 
of limited English proficient (LEP) students and the 
percentage of district children living below the pov- 
erty line. They calculate that each student in poverty 
requires a district to spend between $7,000 and $9,000 
in additional resources to maintain the average perfor- 
mance level in New York. 

Having determined the cost of adequacy, Duncombe, 
Lukemeyer, and Yinger devise a “cost-adjusted founda- 
tion a id  funding system with a minimum local tax rate 
requirement to achieve student outcome adequacy. The 
spending levels in the high-need New York urban school 
districts, the authors find, would have to rise to levels 
seldom achieved in large cities anywhere in the nation 
to bring students up to any reasonable standard. Such a 
substantial increase in state aid to high-need districts 
might increase inefficiency, they warn. However, they 
conclude that it is time to implement state aid systems 
that explicitly recognize that some districts must spend 
more than others to achieve any performance standard. 

Bond Ratings and Bond Insurance: Market and Em- 
pirical Analysis f i r  School Districts. Few studies have 
explored the decisionmaking process for school dis- 
trict officials when they are faced with the prospect of 
issuing bonds to fund extensive capital expenditures. 
In this paper, Mary H. Harris of Cabrini College em- 
pirically explores the difficult decision of school offi- 
cials to have a bond issue rated by an independent 
rating agency Few readers may be aware that the dis- 
trict must pay the independent agency a fee to cover 
the cost of conducting the credit rating. Once the bond 

is rated, the school district officials must then decide 
whether to purchase insurance as a credit enhance- 
ment to improve the rating. Harris examines 148 bond 
issues in 10 states from July 1993 through June 1994, 
where the proceeds were used for capital expenditures. 

The rating agencies were originally developed to as- 
sist investors in comparing different bond issues with 
standard letter ratings. Moody’s Investors Service 
(Moody’s) focuses more on debt, and Standard & 
Poor’s (S&P) focuses more on the economic base of 
the issuing entity. The fee these agencies charge is 
usually based on time and effort and averaged $7,000 
per rating in 1993-94. The majority (58 percent) of 
rated bonds are rated by both Moody’s and S&P. 
Larger bond issues typically receive ratings from two 
or three rating companies. Often, school districts 
choose to stay with a particular rating agency, as the 
cost of updating their information is lower than the 
cost of switching agencies. 

If a school district receives a high bond rating on its 
issue, the results will be a lower bond financing cost 
and the ability to market the issue to a larger pool of 
investors. A high bond rating also reduces the price 
of the bond, thereby reducing the total financing cost. 
However, a school district may choose not to obtain 
a rating. For example, if the school district official 
anticipates that the issue will receive a poor rating 
and decides that not having any rating at all is just as 
attractive, the official may choose not to obtain a rat- 
ing. If the issue is to be marketed locally, there is also 
little need for an agency rating. Another reason not 
to obtain an agency rating is if the amount of debt is 
small enough that the interest savings from the good 
rating are not large enough to offset the cost of ob- 
taining a rating. Harris finds interesting regional dif- 
ferences and calls for more research in an often-ne- 
glected area. 

GASB Update. The Governmental Accounting Stan- 
dards Board (GASB) has adopted many accounting 
changes that will affect school districts, and Randal 
Finden of GASB addresses several in this brief article. 
He begins with a mention of the new financial re- 
porting model for school districts and other public 
governmental entities (Statement No. 34) ,  which in- 
cludes a required “management’s discussion and 
analysis” (MD&A) that describes a school district’s 
financial events in layman’s language. GASB State- 
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ment No.  39 requires the inclusion in a school 
district’s financial statements of school district “af- 
filiated organizations,” such as parent-teacher orga- 
nizations (PTOs), parent-teacher associations (PTAs), 
and foundations, provided their resources are “sig- 
nificant” to the school district. 

Finden reports that GASB has also recently issued an 
exposure draft of a proposed Statement, to be effec- 
tive after June 15, 2004, regarding the review of ex- 
isting deposit and investment disclosure requirements. 
Investments must be reported at fair value, and as 
such things as interest rates change, investment val- 
ues vary. The proposed Statement suggests methods 
a small government may use to reveal such invest- 
ment risk, the simplest method being to list the in- 
vestment, its maturity, and any call options. Credit 
risk outlines the debt obligations of a local govern- 
ment. Custodial credit risk involves deposits in fi- 
nancial institutions that might fail. GASB is seeking 
comment on this proposed Statement. 

Finally, Finden discusses a current project of GASB, 
Other Post Employment Benefits (OPEB). OPEB re- 
fers to postemployment benefits other than retirement 
benefits, such as medical, dental, vision, and hearing 
benefits, and, when they are provided separately from 
a pension plan, life insurance and long-term care. GASB 
has begun to consider OPEB a part of compensation, 
deferred until after employment, and has tentatively 
decided to require recognition of OPEB costs over an 
employee’s years of service, similar to current pension 
reporting requirements. GASB is still working on a 
method for small employers to calculate OPEB liabil- 
ity and expense without the use of an actuary. These 
and other changes in financial reporting will require 
our attention for years to come. 

High Performance of Minority Students in DoDEA 
Scbook Lessons for America’s Public Scbook The aver- 
age academic achievement of all students and of African 
American and Hispanic students in Department of 
Defense (DoD) schools is among the highest in the na- 
tion according to the National Assessment of Educa- 
tional Progress (NAEP). The Department of Defense 
enrolls approximately 112,000 students in schools in 
the United States and overseas, about the same number 
as the enrollment in the Charlotte-Mecklenburg, North 
Carolina, school district, with roughly 40 percent mi- 

nority students. Claire E. Smrekar and Debra E. Owens 
of Vanderbilt University explore in their paper why DoD 
students outperform their peers, using a sample of 15 
middle schools located in 10 school districts across the 
United States, Germany, and Japan. The paper is based 
on approximately 130 interviews conducted over a 4- 
month data collection period, focusing on financial sup- 
port, resource allocation, personnel recruitment and se- 
lection, teacher quality, accountability, leadership styles, 
program diversity, and academic policy priorities. 

Smrekar and Owens find that the DoD assesses the 
achievement of DoD students every year through stan- 
dardized testing. Every school and district is provided 
with detailed assessment results, including performance 
by grade level, gender, and race. This intensive testing 
assists in school improvement. Schools that do not meet 
the DoD standard are targeted for intervention and 
enhanced resources. The cost per pupil in DoD schools 
is higher than the national average cost per pupil for 
U.S. public schools. Teacher salaries are competitive 
and schools are well staffed. Instruction, Smrekar and 
Owens find, is enhanced by state-of-the-art equipment 
and well-maintained facilities. The salary schedules in 
school districts of comparable size and demographics 
are reviewed regularly by the DoD to maintain a com- 
petitive salary schedule. All districts in the study re- 
ported extensive staff training linked to school goals. 

Smrekar and Owens conclude with a variety of policy 
recommendations that flow from their findings. For 
example, they find that a larger proportion of middle 
and high schools in the DoD system have small en- 
rollments compared to comparable public schools. 
They suggest that creating smaller “learning commu- 
nities” may facilitate educational benefits for minority 
students in civilian schools. 

Section Il-New Features of the NCES 
Education Finance Web Site 
Many readers are aware of the NCES education finance 
web site (http://nces.edgov/edfr’n) as a source of informa- 
tion, publications, and data on elementary and second- 
ary education school finance and as a means of compar- 
ing school districts. In addition to the Standard search 
feature previously available for comparing school dis- 
tricts, two new search features have been added: 1) 
Geographic and 2) Create Your Own Group. Each of 

6 15 



In rroduction 

the three search features is described below. The de- 
scriptions are followed by examples. 

Standard peer search uses the characteristics of 
a named school district, such as total students, 
studendteacher ratio, percentage of children in 
poverty, district type, and locale code, to select 
similar districts and compare their spending. 

Geographic peer search permits users to select 
school districts a specified distance from a par- 
ticular zip code, listing all the school districts 
within, say, 10 miles of the zip code. 

Create Your Own Group permits you to choose 
only those school districts you wish to compare. 

Standard peer search 

For this example, assume that a school district official 
wants to compare the Belle Fourche school district to 
similar districts throughout the country. 

Step S l  &we 1)- 
Go to the education finance web site. Click on 
"Peer Search." 

Step S2 @&re 1)- 
With "Standard" selected, specify school district (Belle 
Fourche). Click on "Search to get a list of peer 
districts. 

Figure 1. Starting a Standard peer search 

Step S1. http://nces.ed.gov/edfin 

m id v** F- lo* ~ . b  

A 

Click 
"Search" 
to go to 
step 53 
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Step S3 figure 2 j 
With peer districts listed, select one of the tabs at the 
top of the page (Revenues, Expenditures, Other Ex- 
penditures, Characteristics, Other Characteristics) for 
the information you want. 

The step S3 graphic shows 3 of the 146 peer districts 
that were found, with “Revenues” selected. We see 
that the South Dakota school districts Belle Fourche, 
Hot Springs, and Vermillion have revenue per stu- 
dent of $6,741, $5,670, and $6,080, respectively. 

Step S4 figure 2)- 
To get a web page of information about a school dis- 
trict, as shown in the step S4 graphic, click on the 
name of one of the districts listed in step S3. 

Geographic peer search 

For this example, assume a school district official wants 
to compare the Belle Fourche school district to dis- 
tricts that are located within 15 miles of Belle Fourche. 

Step GI figure 2)- 
To conduct a geographic peer search, return to the 
peer search home page. (One way to do this is to click 
on “New Search” at the bottom of a peer search web 
page, as shown in figure 2 below the step S3 graphic.) 

Step G2 figure 3 j 
Select the “Geographic” tab. Enter the zip code of the 
district you want to compare (e.g., 57717 for Belle 
Fourche). Select the distance you want to search-1 5 

Figure 2. Getting results of a Standard peer search and starting a new search 

Step 53 

. . . . . . . . . .. I :  g.p mhbb Incd dM,. S C M  You 79987990) I 
I ’  

I-- I I  

o start a new search 

+Step 54 

I CW*m: 
46019 

(1 bw4Aynr: PkFklIAlbru; PI.=: 
2305 13Ih A- 2305 131hAlrcmre (605) 723-3355 
Bek Fowhc. SD 57717-2404 B& Fourrhe. SD 57717-2404 
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Figure 3. Conducting a Geographic peer search 

Get to this step via 
"New Search" (see step G1 in figure 2)  1 

Step 6 2 .  Click "Geographic" rab 

-b Step G3 

+ 
Step G4 
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miles-from the drop-down mileage selector. Click on 
“Search.” 

Step G3 figure 3)- 
The geographic search found Spearfish, South Dakota. 
Check Spearfish and click on “Select District” to get 
to step G4. 

Step G4 figure 3)- 
Click on “View Peer Info” to get to the step G5 page, 
where you can select one of the following tabs: Rev- 
enues, Expenditures, Other Expenditures, Character- 
istics, or Other Characteristics. 

Step G5 figure 3)- 
Click on “Expenditures” to get the information about 
Spearfish shown in the step G5 graphic. 

Create Your Own Group peer search 

For this step, assume a Belle Fourche school district 
official has identified two other districts with which 
to compare Belle Fourche. 

Step CI figure 2)- 
To compare Belle Fourche with other districts of your 
choice, return to the peer search home page. (One way 
to do this is to click on “New Search” at the bottom of 
a peer search web page, as shown in figure 2 below the 
step S3 graphic.) 

Step C2 figure 4)- 
Click on “Create Your Own Group.” Enter the name 
of each school district you want to compare, along with 
the state name from the drop-down list, clicking on 
“Search after each selection. In this example, Belle 
Fourche, Hot Springs, and Vermillion (all in South 
Dakota) are selected. 

Step C3 figure 4)- 
With three districts selected as a result of step C2, 
click on “View Peer Info.” 

Step C4 figure 4)- 
As a result of step C3, five tabs appear above the list of 
districts: Revenues, Expenditures, Other Expenditures, 
Characteristics, and Other Characteristics. Click on 
“Characteristics” to access the information shown in 
the step C4 graphic. 

Conclusion 
An “advanced function is still under construction. It 
is anticipated that this upgraded function will pro- 
vide a greater choice of school district criteria, such as 
confining searches to a single state, or to schools with 
a certain percentage of students in poverty. 

NCES hopes you will try out the new “peer search” 
features and welcomes comments and suggestions to 
enhance this function, and that of the edfin web site. 
Comments may be e-mailed to William. Fowler@ed.gov. 
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lgure 4. Conducting a Create Your Own Group peer search 

Get to this step via 
"New Search" (see step C1 in figure 2) 1 

Step C2. Click "Create Your Own Group" tab 

I 

Enter each district name 
and click 'Search"unti1you 
have created your desired 
group 
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Introduction 
In today’s context of widespread dissatisfaction with 
our nation’s public education system, a variety of re- 
forms have been proposed to improve educational out- 
comes. One of the most controversial proposals is to 
provide parents with a financial grant, or “voucher,” 
for use at any public or private school. Proponents ar- 
gue that children using the voucher would be able to 
attend more effective and efficient schools; that the 
diversity of choices available would promote parental 
liberty and, if properly designed, benefit poor and 
minority youth; and that the competitive threat to 
public schools would induce them to improve. Thus, 
all would benefit from the use of vouchers. In what 
has become a fiercely contentious and highly political 
debate, opponents claim that vouchers would destroy 
public schools, exacerbate inequities in student out- 
comes, increase school segregation, breach the consti- 
tutional wall between church and state, and under- 
mine the fabric of democracy by promoting narrow, 
particularistic forms of schooling. 

Another proposal for education reform, less controver- 
sial among policymakers and the public, is to estab- 
lish “charter” schools that are funded by public money 
and approved by a public agency but are schools of 

choice that operate outside the traditional system of 
public-school governance. A charter school is a self- 
governing institution, operating under a quasi-con- 
tract, or “charter,” that has been issued by an agency 
of government such as a school district or a state edu- 
cation authority. A few voices have been raised in op- 
position to charter schools, expressing concerns about 
the possibility that they could lead to stratification in 
student placement and balkanization in curriculum. 
For the most part, however, charter schools have 
achieved considerable popularity across the political 
spectrum, with policy arguments centering on the 
terms and conditions of public oversight, such as col- 
lective bargaining provisions, applicability of assess- 
ment and accountability programs, and admissions 
policies. Charter school advocates argue that these 
schools will serve as laboratories for pedagogical inno- 
vation, provide havens for children who have been 
poorly served by traditional public schools, promote 
parental involvement and satisfaction, improve aca- 
demic achievement, and save public education. 

Conceptually and structurally, vouchers and charter 
schools challenge the “common school” model that has 
been the basis for the American system of public edu- 
cation for most of the nation’s history. Opponents fear 
that privatizing the governance and operation of schools 
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will undermine their public purposes; supporters be- 
lieve that autonomously operated voucher and charter 
schools can serve the public purposes of the educa- 
tional system even though they are not owned and 
operated by government. (“Voucher schools” are schools 
that students with vouchers choose to attend.) 
Policymakers need empirical information on the ef- 
fects of vouchers and charter schools to assess their 
merits and resolve this dispute. 

This essay summarizes findings of a recent RAND book 
(Gill, Timpane, Ross, and Brewer 2001) that exam- 
ines the empirical evidence on vouchers and charter 
schools. The aims of the book and this essay are four- 
fold. First, we identify and articulate the range of em- 
pirical questions that ought to be answered to fully 
assess the wisdom of policies that promote vouchers or 
charter schools, establishing a theo- 
retical framework that accounts for 
the multiple purposes of public edu- 
cation. Second, we examine the exist- 
ing empirical evidence on these ques- 
tions, providing a broad assessment 
of what is currently known about the 
effects of vouchers and charter schools, 
in terms of academic achievement and 
otherwise. Third, we discuss the im- 
portant empirical questions that are 
as yet unresolved and consider the 
prospects for answering them in the 
future. Fourth, we explore the details 
of the design of voucher and charter 
policies, concluding with recommen- 
dations for policymakers who are considering their 
enactment. 

quires a full understanding of the varied goals that a 
system of schooling should promote. We divide the 
major policy questions into five broad categories, con- 
structed to reflect the goals that are explicit or im- 
plicit in the arguments of both the supporters and 
opponents of educational choice, and more generally 
in the philosophical positions of those who have sup- 
ported a public role in education over the last two 
centuries: 

1 .  Academic achievement. Will vouchers/charter 
schools promote the academic skills, knowledge, 
and attainment of their students? How will they 
affect the achievement of those who remain in 
assigned public schools, as well as those who move 
to vouchedcharter schools? 

The empirical evidence discussed in the book is de- 
rived from an exhaustive review of the existing litera- 
ture on vouchers and charter schools, from studies of 
other forms of school choice in the United States and 
abroad, and from comparative studies of public and 
private schools. 

Defining the Relevant Policy 
Questions 
We seek to define the full range of policy questions 
about the empirical effects of school choice. An assess- 
ment of the wisdom of a voucher or charter law re- 

2 .  Choice. What is the parental de- 
mand for vouchers and charter 
schools? Will vouchers/charter schools 
induce a supply response that makes 
a variety of desirable school options 
available? What do voucherlcharter 
parents think of their children’s 
schools? 

3 .  Access. Will vouchedcharter pro- 
grams be available to those who pres- 
ently lack such options, notably low- 
income (frequently minority) resi- 
dents of the inner city? Will they 
provide any options for students with 
special needs? 

4 .  Integration. Will vouchers/charter 
schools increase or reduce the integration of stu- 
dents across and within schools and communi- 
ties, by race/ethnicity and socioeconomic status? 

5 .  Civic socialization. Will vouchers/charter schools 
contribute to the socialization of responsible, 
tolerant, democratically active citizens, or will 
they promote intolerance and balkanization? 

What We Know From the Existing 
Empirical Evidence 
Our evaluation of the existing evidence indicates that 
many of the important empirical questions about 
vouchers and charter schools have not yet been an- 
swered. Indeed, it would be fair to say that none of 
the important empirical questions have been answered 
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definitively. Even the strongest evidence is based on Choice 
programs that have been operating for only a short 
period of time with a small number of participants; 
serious questions about generalizability remain. Nev- 
ertheless, the evidence is converging in some areas, as 
outlined below: 

w Parental satisfaction levels are high in virtually 
all voucher and charter programs studied, indi- 
cating that parents are happy with the school 
choices made available by the programs (see, e.g., 
Beales and Wahl 1995; Horn and Miron 1999; 
Howell and Peterson 2002; Mulholland 1999; 
Pioneer Institute 1998; Texas Education Agency Academic Achievement 

Small-scale, experimental, privately funded pro- 
grams that are targeted to low-income students 
suggest a possible (but as yet uncertain) modest 
achievement benefit (on the order of 0.1 to 0.3 
standard deviations after 1 to 3 years) for African 
American children after 1 to 3 years in voucher 
schools, as compared with local public schools 
(Greene 2000; Howell and Peterson 2002; 
Howell et al. 2002; Mayer et al. 

2000; Weinschrott and Kilgore 1998). In the 
experimental voucher programs that have been 
studied for 2 successive years, levels of parental 
satisfaction decline slightly in the second year 
but remain substantially higher than those of 
public school comparison groups (Howell and 
Peterson 2002; Myers et al. 2000). 

Access 
2002). 

For children of other racial/eth- 
nic groups, attendance at 
voucher schools has not pro- 
vided consistent evidence of ei- 
ther benefit or harm in terms of 
academic achievement (Howell 
and Peterson 2002; Howell et 
al. 2002; Mayer et al. 2002). 

Achievement results in charter 
schools are mixed, but they sug- 
gest that charter school perfor- 
mance improves after the first 
year of operation. None of the 
studies suggest that charter school achievement 
outcomes are dramatically better or worse than 
those of conventional public schools, on average 
(Bettinger 1999; Gronberg and Jansen 2001; 
Solmon, Paark, and Garcia 2001). 

w Programs that have been explicitly 
designed with income qualifications 
have succeeded in placing low-in- 
come, low-achieving, and minority 
children in voucher schools (Howell 
and Peterson 2002; Metcalf et al. 
1999; Myers et al. 2000; Wisconsin 
Legislative Audit Bureau 2000; 
Witte 2000). 

w On the other hand, in most choice 
programs (whether voucher or char- 
ter), children with disabilities and 
children with poorly educated par- 
ents are somewhat underrepresented 
(see Beales and Wahl 1995; Howell 

and Peterson 2002; Metcalf et al. 1999; Myers 
et al. 2000; Peterson, Howell, and Greene 1999; 
Peterson, Myers, and Howell 1999; Wolf, 
Howell, and Peterson 2000; Young 2000). 

Minimal evidence is available to assess the effect 
of vouchers and charter schools on the achieve- 
ment of students who remain in conventional 
public schools. One of the few studies assessing 
the issue systematically (examining vouchers in 
Milwaukee and charter schools in Arizona and 
Michigan) suggests the possibility that compe- 
tition from vouchers or charter schools may im- 
prove academic performance in conventional 
public schools (Hoxby 2002). 

W Education tax subsidy programs are dispropor- 
tionately used by middle- and upper-income 
families (see Catterall 1983; Catterall and Levin 
1982; Darling-Hammond, Kirby, and Schlegel 
1985). 

Integration 

rn In communities where public schools are highly 
stratified, targeted voucher programs may mod- 
estly increase racial integration by putting mi- 
nority children into voucher schools that are less 
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uniformly minority, without reducing integra- 
tion in the public schools (see, e.g., Fuller and 
Mitchell 1999; Fuller and Mitchell 2000; 
Howell and Peterson 2002). 

ness of vouchers and charter schools with other, more 
conventional reforms, such as class-size reduction, pro- 
fessional development, high-stakes accountability, and 
district-level interventions. Finally, the systemic ef- 

Limited evidence suggests that, across the nation, 
most charter schools have racial/ethnic distribu- 
tions that probably fall within the range of dis- 
tributions of local public schools. In some states, 
however, many charter schools serve populations 
that are racially homogeneous (North Carolina 
Department of Public Instruction 1998; RPP 
International 2000). 

fects-positive or negative-of both voucher and char- 
ter programs have yet to be clearly identified. Whether 
the introduction of vouchers/charter schools will help 
or harm the achievement of students who stay in con- 
ventional public schools remains largely uncertain, al- 
though a recent study suggests favorable effects (Hoxby 
2002). This is perhaps the most important achieve- 
ment issue, because most students are likely to be “non- 
choosers” and remain in conventional public schools. 

Evidence from other school-choice contexts, both 
in the United States and abroad, suggests that 
large-scale, unregulated choice programs are 
likely to lead to some increase in stratification 
(Ladd and Fiske 2001; McEwan 

Choice 

The most important unknown related to parental lib- 
erty concerns the quality and quan- 

and Carnoy 1999; Willms 
1996). 

c Socialization 

Virtually nothing is yet known 
empirically about the civic so- 
cialization effects of voucher and 
charter schools. 

at We Don’t Know 
brevity of the above list of find- 
should send a note of caution to 
xmakers and to sumorters and 

tity of the supply of schools made 
available by voucher and charter pro- 
grams. The number of high-quality 
alternatives that different varieties of 
voucher and charter programs will 
produce is for the moment highly 
speculative. 

I 
I 

Access 

I Critical unanswered questions about 
access to voucher and charter schools 
relate to the variability that would 
result from different kinds of pro- 
grams. The characteristics of voucher 
students in existing programs differ 

from those of charter students, and the characteristics 
of charter students vary across states. Other programs 
might differ further still in terms of the access they 
provide to different groups of students. In particular, 
many varieties of vouchers may be used disproportion- 
ately by middle- and upper-income families. 

I ,  opponents of choice. For I I  most of the I 
key questions, direct evaluations of 
vouchers and charter schools have not yet provided 
clear answers, and the list of unknowns remains sub- 
stantially longer than the list of knowns, as summa- 
rized below: 

Academic Achievement 

Unknowns in the realm of academic achievement in- 
clude, first, an explanation for the possible voucher Integration 

advantage for African American children. In addition, 
the academic effectiveness of charter schools must be 
examined in a larger number of states over a longer 
period of time. Long-term effects on both achievement 
and attainment in both voucher and charter programs 
are as yet unexamined. Moreover, we have little infor- 
mation that would permit us to compare the effective- 

The effects of voucher and charter programs on the 
sorting of students across schools have not been well 
explored thus far. Although studies have produced ex- 
tensive amounts of demographic data on the students 
participating in voucher and charter programs, very 
few studies have provided school-level information on 
both vouchedcharter schools and local public schools, 
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linked to information on individual students-which 
is essential to understand dynamic integration effects. 
Even a direct comparison of school-level integration 
in voucher/charter schools and conventional public 
schools does not tell us how the introduction of a 
voucher/charter policy changes levels of integration 
across schools. A full understanding of integration ef- 
fects requires a clear assessment of all possible 
counterfactuals. Where would students of different ra- 
cial/ethnic groups be in the absence of vouchers/char- 
ter schools? Different answers to this question imply 
very different effects for vouchers and charter schools. 
Would the students attend local public schools, would 
they pay tuition at racially homogeneous private 
schools, would their families move to the suburbs to 
enable them to attend racially homogeneous public 
schools, or would they be schooled at home? Unfortu- 
nately, no studies of vouchers or char- 
ter schools have provided the kind of 
dynamic analysis that would produce 
clear answers. 

Civic Socialization 

Despite the fact that civic socializa- 
tion is commonly recognized as a 
critical public purpose of the educa- 
tional system, next to nothing is 
known about the relative effectiveness 
of voucher, charter, and conventional 
public schools in socializing students 
to become responsible citizens. The 
best available evidence is far short of 
that which is available to assess each of the other out- 
come dimensions. The slim evidence that is available 
provides little support for the view that existing pri- 
vate schools do any worse than public schools, on av- 
erage, at socializing citizens (Campbell 200 1). 

Implications for Policy 

The Significance of Scale 

Specific variations in the details of voucher/charter 
policies are likely to make a big difference to many of 
the empirical outcomes. Program scale is one variable 
that is likely to be especially important. 

Nearly all of the existing empirical evidence on the 
effects of vouchers and charter schools comes from rela- 

tively small-scale programs. Many of the existing 
voucher programs are “escape valves” that are targeted 
to a small number of at-risk children. For these pro- 
grams, most of the existing evidence is neutral or some- 
what favorable: they provide valued new choices to low- 
income families and may provide achievement ben- 
efits to African American children. Although we know 
little about empirical effects in other dimensions- 
including integration, civic socialization, and cost-it 
seems unlikely that escape-valve programs would re- 
sult in major harms on any of these dimensions. In 
brief, in some contexts-such as high-poverty cities 
with substantial African American populations, or com- 
munities that have underperforming public schools- 
targeted voucher programs may produce discrete ben- 
efits. Such programs will not be the silver bullet that 
will rescue urban education, but they are unlikely to 

produce the negative consequences 
that voucher opponents fear. 

Evidence on existing charter laws is 
harder to summarize because variation 
across states is dramatic, in terms of 
both the provisions of the laws and 
the observed empirical effects. Exist- 
ing charter schools frequently satisfy 
a parental demand, and they are pro- 
ducing academic results that are mixed 
but show signs of promise. Other ef- 
fects are ambiguous or unknown. 

The implications of the findings for 
larger scale choice programs, however, 

are unclear. Generalizing from evidence on small 
voucher/charter programs to infer the outcomes of 
large-scale choice programs is not easy, for several rea- 
sons. First, the voucher experiments that provide some 
of the best evidence on achievement effects are “black 
boxes”-they do not allow a look “inside” to explain 
the mechanisms that produce the (apparent) achieve- 
ment advantage for low-income African American chil- 
dren who use vouchers. The range of possible explana- 
tions for the observed achievement difference is wide, 
and different explanations have profoundly different 
implications for whether the effect would be repro- 
duced in a larger scale program. If, for example, Afri- 
can American voucher students have benefited only 
because the voucher program put them in classrooms 
with high-achieving peers, then the effect might dis- 
appear in a larger scale program in which large num- 
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bers of low-achieving students end up in voucher class- 
rooms together. Similarly, if the experimental advan- 
tage is attributable to a context of underperforming 
public schools, then a universally available alternative 
might show no advantage when compared to a broader 
range of higher performing public schools. Other 
mechanisms that could explain the experimental find- 
ings may be more easily duplicated on a larger scale. 
Until we understand the source of the experimental 
findings, however, we cannot know whether they will 
apply to larger scale programs. 

Similar issues arise with respect to the studies of 
achievement in charter schools. The existing charter 
studies show mixed results, with some agreement that 
academic performance is lowest in the first year of a 
charter school’s existence. Programs that seek to open 
large numbers of new charter schools 
should not expect high achievement 
in the short term. 

Empirical effects on the dimensions 
of access and integration will almost 
certainly differ for large-scale pro- 
grams. Most existing voucher pro- 
grams serve low-income or other at- 
risk children because they are explic- 
itly designed to do so, with eligibil- 
ity tied to income or to the perfor- 
mance of the local public school. Uni- 
versally available voucher programs, 
by contrast, may disproportionately 
benefit highly educated and upper- 
income families who have the means 
to take advantage of them, particularly if the programs 
are funded at low levels and permit supplemental tu- 
ition payments. Similarly, large-scale choice programs 
(whether vouchers or charters) are more likely to un- 
dermine school-level integration than are “escape- 
valve” vouchers that put low-income children in exist- 
ing private schools. 

The economic costs of large-scale vouchedcharter pro- 
grams are also highly unpredictable. They depend not 
only on the details of policy design, but also on the 
“takeup rate”: the number of students who switch 
schools to participate in the program. Costs will go up 
if students switch into higher cost schools, but costs 
could actually decline if students switch from higher 
cost to lower cost schools. Escape-valve programs pro- 

vide little guidance about the takeup rate of univer- 
sally available programs. 

Even if small-scale programs are theoretically general- 
izable, programs in the process of scaling up often en- 
counter unexpected difficulties. Scale-up often results 
in a distortion of the original conditions by which the 
program was effective. Newly established vouchedchar- 
ter schools may or may not be as effective as preexist- 
ing private schools. High-quality, nonprofit providers 
(including religious institutions) may lack the capac- 
ity and incentive to expand, and the supply may be 
filled largely by for-profit school operators-whose ef- 
fectiveness is as yet unknown. 

On the other hand, vouchers and charter schools may 
in some respects be easier to scale up because they can 

be uniquely sensitive to local needs 
and desires. They are chosen and 
implemented at the school level, rather 
than imposed from above, which 
makes them fully compatible with all 
school-level programmatic reforms. In 
consequence, they may bypass at least 
a few of the implementation and scale- 
up problems that have undermined a 
wide variety of educational reforms 
over the last 30 years. Whether they 
will succeed in doing so-and in pro- 
ducing the achievement, access, lib- 
erty, integration, and socialization 
outcomes desired from our schools- 
remains to be seen. 

A Note on Universal-Choice Systems 

The most ambitious voucher/charter programs would 
replace the existing system of educational governance 
and finance with an entirely new system in which all 
schools are autonomous and every family must choose 
a school. Direct evidence on these highly ambitious 
proposals is very limited, because they have never been 
fully implemented in the United States. 

Universal-choice systems would, of course, encounter 
many of the implementation challenges described 
above. In addition, however, because such proposals 
would directly change the entire educational system, 
they have the potential to create larger effects-both 

20 28 



What We Know and What We Need to Know About Vouchers and Charter Schools 

positive and negative-than other varieties of pro- 
grams. Systemic effects would not merely be the indi- 
rect result of competition or creaming, but would fol- 
low directly from the changes to all public schools. 
These proposals, therefore, could create either the 
greatest benefits or the greatest harms. Care in the 
details of design might permit the construction of a 
universal-choice program which could avoid negative 
consequences and perhaps produce substantial ben- 
efits; but predicting such benefits depends, for now, 
on theory rather than existing evidence. 

Considerations in Policy Design 

Despite the large number of uncertainties that remain 
about the empirical effects of vouchers and charter 
schools, it is possible to provide some guidance about 
the intelligent design of the details 
of voucher/charter programs. 
Policymakers who are considering 
voucher or charter laws can maximize 
program benefits and mitigate harms 
through thoughtful policy design. 
Here we consider a series of questions 
that address the relationship between 
policy details and empirical effects in 
each of the five key outcome dimen- 
sions. Because tradeoffs among de- 
sired outcomes may sometimes be 
necessary, the ideal design depends 
to some extent on how policymakers 
value and rank the various outcomes 
promoted by the educational system. 
Nevertheless, the relationship among 

How might policymakers maximize the likelihood 
that systemic effects on non-choosers are positive 
rather than negative? 

W Establish communication among schools. 

R Impose consequences on schools that do not per- 
form at acceptable levels. 

petitively. 
W Give the public schools the autonomy to act com- 

Require open admissions. 

W Require all students to choose. 

How can policymakers ensure that a substantial 
number of autonomous schools are available? 

Permit existing private and parochial schools to 
participate. 

W Provide generous funding. 

W Avoid overregulation. 

Do not make the local school dis- 
trict the exclusive chartering authority. 

How can policymakers ensure that 
autonomous schools serve low- 
income and special-needs 
children? 

Actively disseminate information 
about schools. 

Target specific children. 

W Forbid tuition add-ons. 

outcomes is sometimes complementary rather than 
competitive; a few of the same policy prescriptions can 
serve multiple purposes. The prescriptions below 
should be considered tentative rather than definitive; 
they are promising policy options based on plausible 
extrapolation from the available evidence: 

W Provide generous funding. 

W Use an equitable funding method. 

w Provide supplemental funding for students with 

W Require open admissions. 

special needs. 

How might policymakers maximize the likelihood 
that voucherkharter schools will be academically 
effective? 

W Include existing private and parochial schools. 

Enforce requirements for testing and information 

How can policymakers promote integration in 
programs of autonomous schooling? 

W Require open admissions. 

Target communities with racially homogenous 
public schools. 

dissemination. 

Don’t skimp on resources. 
Include existing private and parochial schools. 
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Reward integration financially. 

How can policymakers ensure that voucher/charter 
schools are effectively socializing their students to 
become responsible citizens of our democracy? 

Disseminate information about mission, values, 
curriculum, and outcomes. 

Conclusion 
Our review of the evidence leaves us without a crisp, 
bottom-line judgment of the wisdom of voucher and 
charter programs. Prudent observers would note that, 
at the current scale of such efforts, many important ques- 
tions cannot be answered at all, notably those concern- 
ing total demand, supply response, school characteris- 
tics and performance at scale, or final impact on public 

schools in the new equilibrium. Moreover, in impor- 
tant respects-notably civic socialization-the effects 
of current or proposed autonomous schools are virtu- 
ally unknown. And design is crucial: autonomous school 
policy can be targeted or not, regulated or not, gener- 
ously funded or not, inclusive of existing providers or 
not. Each of these policy levers has important implica- 
tions for student outcomes. A program of vigorous re- 
search and experimentation is called for, but not one 
confined to choice programs: better information is 
needed on the performance of conventional public 
schools and alternative reform models as well. In the 
meantime, political decisions will undoubtedly be made, 
for and against vouchers and charter programs. They 
will be informed by good evidence, one hopes, but not 
l l l y  justified by it for many years to come. 
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Introduction 
Profit-seeking organizations-deriving substantial pro- 
portions of their revenues from consumer purchases- 
generate dollars in a different manner than public 
bureaus, which derive a large portion of their revenues 
from taxing authorities. Consequently, the economic 
incentives faced by public bureaus differ from those 
facing private firms in ways that do not generate ex- 
pected cost-effective behaviors (Barnett 1994). Still, 
despite the differences in organizational and economic 
incentives between managers of public sector organi- 
zations and private sector firms, educational research- 
ers (e.g., Hanushek 1986; Kirst 1983; Mann and 
Inman 1984; Rossmiller 1987; Walberg and Fowler 
1987; Walberg and Walberg 1994) are committed to 
improving the results of schooling through the use of 
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traditional economic analyses. Yet this type of research 
has shown that examining educational bureaus using 
the cost-minimizing assumptions of traditional eco- 
nomic theory provides mixed results at best. 

The inconsistent analytical results generated by the 
examination of educational finance issues when using 
traditional economic assumptions-a relationship 
where financial inputs are assumed to be minimized 
while desired outputs are maximized-leaves a num- 
ber of important questions about the nature, produc- 
tivity, and efficiency of public school districts unan- 
swered (Hentschke 1988): 

What type of incentives and constraints influ- 
ence the expenditure behavior of public school 
districts? 

What organizational objectives 
are pursued by public school 
districts? Among these, which 
are maximized or optimized? 

To what extent, and under what 
circumstances, are individual or 
bureaucratic desires reflected in 
the organizational outcomes 
generated by public school dis- 
tricts? 

In light of commonly used economic 
analyses, these questions become par- 
ticularly important given that trends 
in education seem to be exemplified by 
continued increases in organizational size, fiscal resources, 

(i.e., school districts) to determine if they act as bud- 
get-maximizing bureaucracies; and if so, examine 
whether these school corporations produce educational 
outcomes in a manner that is economically inefficient. 

Ultimately, the goal of this research paper is to create 
a common understanding about the efficient uses of 
public education dollars. Using a budget-maximizing 
economic theory to analyze educational bureaus pro- 
vides a different, but important, perspective when ex- 
amining 

1. The cost-minimization assumption applied com- 
monly to economic models of education; 

2. The nature of the input-output relationship as- 

3. The concepts of efficiency as they 
apply to educational bureaus; 

4. The time-lagged effects of prior 
years’ educational outcomes on cur- 
rent year budgets; and 

5 .  The pervasive use of simple linear 
production functions to predict edu- 
cational outcomes. 

With this increased level of under- 
standing, policymakers and the pub- 
lic can begin to address the more com- 
plex issue of improving the use of 
public resources to produce higher 
levels of organizational outcomes. 

sumed to apply to educational bureaus; 

Background and decreases in educational outcomes (Bennett 1992; 
Hanushek 1995; Sowell 1993). 

Within the traditional economic framework, public 
school districts generally are labeled as economically in- 
efficient organizations. These assertions are supported 
primarily by the absence of strong production function 
relationships. Little is known, though, about the effi- 
ciency of educational organizations when examined 
outside of the traditional cost-minimization framework. 
Consequently, the purpose of this research is to con- 
tribute to our knowledge about the efficiency of public 
schools by examining empirically the theory of budget- 
maximizing bureaucratic behavior (Niskanen 1968, 
1971, 1973, 1975, 1991, 1994). Specifically, this re- 
search will examine Indiana public school corporations 

Prior to Friedman’s (1 962) assertion that “educational 
free markets” would be more efficient at allocating edu- 
cational resources than a system of public sector bu- 
reaucracies, Mises (1944) provided some of the earli- 
est critical insights to economic theory as it related to 
public organizations: 

[Public] bureaus specialize in the supply of 
those services whose value cannot be exchanged 
for money at a per-unit rate . . . Consequently, 
bureaus cannot be managed by profit goals 
and the traditional economic incentives (pp. 
47-49). 
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According to Niskanen (1 97 l), Tullock (1 965) devel- 
oped the theory for a “maximizing bureaucrat” that 
examined personal relations and advancement proce- 
dures within public bureaus; but he did not use the 
general applicability of his theory to investigate bud- 
get and output behavior. Similarly, Downs (1967) fo- 
cused primarily on behavior within public bureaus. 
He developed a comprehensive theory of internal man- 
agement processes but also stopped short of investi- 
gating the consequences of maximizing behavior as it 
relates to budget and output performance. 

Although the ideas of Mises, Tullock, and Downs form 
the basis for a theory that addresses budget-maximiz- 
ing bureaucratic behavior, Niskanen (1968) was the 
first to specifically address the questions answered by 
traditional economic theory: 

Given differing levels of demand 
and supply, how much output 
is produced at what cost? 

How do output levels and costs 
vary under these changing eco- 
nomic conditions? 

Is the output produced effi- 
ciently or inefficiently? 

Specifically, the theory of budget- 
maximizing bureaucratic behavior 
states that subject to a budget con- 
straint greater than or equal to the 
costs of supplying the output expected 
by a public bureau’s sponsors, bureaucrats attempt to 
maximize the agency’s total budget during their ten- 
ure (for a more complete explanation, see Appendix). 
In other words, lacking the lure of performance-based 
salaries and benefits as rewards for increasing organi- 
zational efficiency, public sector managers-acting as 
self-interested individuals seeking to maximize their 
own welfare-attempt to maximize their nonpecuni- 
ary benefits (e.g., prestige, scope of activities, or per- 
quisites) through the pursuit of larger agency bud- 
gets. As a result of this budget-maximizing behavior, 
Niskanen hypothesizes that public bureaus generate 

budgets that are larger than optimal; 

output that may be too low when compared to 
expenditure levels; and 

output that is produced inefficiently. 

Niskanen advances two arguments in support of his 
assertion that public managers act as budget-maximiz- 
ing bureaucrats: rationality and survival. He claims that 
by personality or preparation, public administrators 
strive to serve their perception of the public interest. 
However, they cannot acquire all the information on 
individual preferences and production opportunities 
necessary to determine the public interest. In addi- 
tion, he claims public administrators do not have the 
authority to order an action contrary to the different 
perceptions of the public interest held by other bu- 
reaucrats or higher level government officials. Ratio- 
nally, therefore, bureaucrats must pursue preferences 
through the acquisition of larger and larger budgets in 
order to maximize their personal utility (Niskanen 
1973, p. 23). 

Niskanen’s survival argument also sug- 
gests bureaucrats seek to maximize 
budgets. Two groups of people sig- 
nificantly influence an administrator’s 
tenure in public office: the employ- 
ees of the agency and the sponsors of 
the agency (e.g., taxpayers, munici- 
pal government officials, and state leg- 
islators). He claims individuals em- 
ployed by public organizations not 
only desire budget-maximization for 
reasons similar to those of the bureau 
administrators but also can influence 
the agencies to seek increased bud- 
gets. Employees of public bureaus can 
be cooperative, responsive, and work 

effectively; or, they can deny information to the pub- 
lic sector manager in order to undermine directives. 
Niskanen believes the behavior of this group depends 
greatly on their perceived rewards for employment with 
the bureau. Consequently, the bureaucrat who seeks 
operating efficiencies without budget increases will 
have difficulty “buying the cooperation” of employees 
(Niskanen 1973, p. 24). 

Niskanen asserts that at each stage of the budgetary 
review process, sponsors-due to a lack of time, in- 
formation, and staff necessary to monitor programs- 
depend on public managers to propose new programs 
while advocating for the maintenance of existing pro- 
grams. He believes this dependency is due to the fact 
that the total activities and budget of most bureaus 
are beyond the comprehensive understanding of 
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people who are not involved directly with the orga- 
nization. Consequently, sponsors focus most of their 
attention advocating for budget changes and reveal 
their spending priorities by approving of-or disap- 
proving of-different portions of budgets. When the 
preferences of sponsors are realized, bureau execu- 
tives are nominated, confirmed, and supported by 
them repeatedly; on the other hand, bureau execu- 
tives are forced to resign when sponsor preferences 
are not realized. Therefore, bureaucrats must attempt 
to realize sponsor preferences through the acquisi- 
tion of larger and larger budgets or face resignation 
(Boyd and Hartman 1988). 

There is ample evidence that bureaucrats systemati- 
cally request larger budgets regardless of the level of 
organizational output generated. 
This idea has been relatively unchal- 
lenged since the claim was made 
(Wildavsky 1964). Wildavsky 
claimed bureaucrats request moder- 
ate annual budget increases in order 
to maximize long-term budget goals. 
Bush and Denzau (1977)-sup- 
ported later by Lynn (1991)-found 
evidence that a majority of bureau- 
crats want and ask for increased bud- 
gets. Similarly, Blais and Dion 
(199 1) found that bureaucrats tend 
to vote for political parties that favor 
state intervention. Young (1 99 1) 
found that there is little relationship 
between growth of bureaus and bu- 
reaucrats’ salaries. Aucoin (1991) found that budget 
controls are put into place by sponsors and legislators 
because there exists a belief that bureaus always will 
attempt to increase their budgets. Kiewiet (1991) 
found that school superintendents hold tax rates as 
high as possible without having to obtain voter ap- 
proval. Finally, Campbell and Naulls (1 991) found 
that bureaucrats seek larger budgets because of their 
values-regardless of self-interest in salary. It is this 
type of research literature-historical and contempo- 
rary work supporting the idea that bureaucrats believe 
it is in their best interest to obtain increased budgets- 
that affirms the necessity for exploring economic mod- 
els and theories employing budget-maximizing frame- 
works as opposed to the cost-minimization assump- 
tions of traditional economic analyses. 

Research Methodology 
Examining Niskanen’s theory of budget-maximizing 
bureaus within the state of Indiana should be extremely 
enlightening because of the state’s history of preferring 
low state tax rates combined with prudence in budget 
allocations. Prior to 1973, the state used a foundation 
program approach to allocate monies to its 294 school 
corporations. Under this approach, the state provided 
one-third of total education funding, with local prop- 
erty taxes providing the remaining two-thirds. The state 
formula was calculated as the difference between a com- 
mon revenue level and the yield of a common property 
tax. In order for school corporations to generate extra 
revenue, high property tax levies were needed to obtain 
the desired revenue (Lehnen and Johnson 1989). 

In 1973, the state legislature took ac- 
tion to control property taxes by 
freezing property tax levies. This ac- 
tion resulted in a decreased reliance 
on support provided locally and an 
increased reliance on state funds. The 
property tax reform program also had 
an unanticipated effect: It increased 
inequities in revenues that had been 
developing prior to 1973, because the 
property tax legislation froze an in- 
equitable funding system in place 
(Lehnen and Johnson 1989). Be- 
tween 1979 and 1986, the Indiana 
General Assembly used a combina- 
tion of flat grants, percentage in- 

creases, and combinations of the two methods to in- 
crease revenues for school corporations. Despite these 
revenue generating measures, disparities continued at 
the local levels even though state aid became the domi- 
nant source of school support, providing approximately 
two-thirds of education funding (Bauer 1992). In 1986, 
recognizing that there were large disparities in the per- 
pupil revenues of school corporations, the state legis- 
lature provided “bottom-up” support through per-pu- 
pi1 allocations to ensure that low-spending corpora- 
tions could increase their revenues. 

Tired of waiting for the General Assembly to take mean- 
ingful action on school finance issues, the Lake Cen- 
tral School District filed suit in 1987 alleging the fol- 
lowing: 

37 
30 



Gettina the Biggest Bang for the Educational Buck 

1. The state of Indiana failed to provide “for a gen- 

2. 

eral, and uniform system of Common Scho&” 
as outlined in the state constitution (Ind. Const. 
art. 8, 0 1); and 

The state of Indiana violated the Equal Protec- 
tion clause outlined in the state constitution (Ind. 
Const. art. 1, 0 23) by granting property-rich 
school corporations the privilege or option of gen- 
erating more revenue than property-poor. 

Later, forming a group called Schools Allied for Fund- 
ing Equity (SAFE), the Lake Central plaintiffs also 
charged that state property tax limitations take fiscal 
control away from local school districts while aggra- 
vating funding disparities across districts. 

In 1991, the House Select Commit- 
tee on Primary and Secondary Edu- 
cation began meeting to “create leg- 
islation addressing both improve- 
ments in finance equity and general 
education reform” (Bauer 1992). The 
key component of the proposed leg- 
islation-to be enacted in the 1994 
academic year-was the creation of a 
new funding formula that achieves the 
joint goals of reducing disparities in 
spending and tax effort. In 1993, 
SAFE agreed to have their lawsuit 
“dismissed without prejudice’’ with 
promises from then Governor Evan 
Bayh and the General Assembly that 
the year’s legislative session would 
seek a more equitable education funding formula (Rolle 
1994). 

Indiana’s 1993 “Reward for Effort” fbnding system- 
which was to be phased in over a period of at least 6 
years-seeks to provide revenue to school corporations 
in a more equitable manner. This approach is designed 
to provide low-revenue school corporations with access 
to higher assessed valuations per student. Despite the 
formula’s emphasis on increasing revenues for low-spend- 
ing schools, a number of revenue and tax rate limita- 
tions constrain the ability of the new school funding 
formula to achieve high levels of interdistrict equity 
quickly (Theobald and Rolle 1995). It is within this 
sociopolitical context-Indiana’s economically conser- 
vative one-that Niskanen’s theory will be examined. 

Data Description 

The data obtained and examined originally in this re- 
search span 10-20 academic years, 1981 through 
1997, depending upon the variable examined. The 
variables are defined, calculated, and reported in the 
Accounting and Uniform Compliance Guidelines Manual 
for Indiana Public School Corporations (Indiana State 
Board of Accounts 1998), published jointly by the 
Indiana State Board of Accounts and the Indiana De- 
partment of Education’s Center for Administration & 
Fiscal Measurement. Additionally, the study uses ex- 
penditure, output, and demographic variables speci- 
fied by the state of Indiana’s Performance-Based Ac- 
creditation System legislation (Ind. Code 0 20-1-1.2 
[1998]) and the Indiana Department of Education’s 

Center for Assessment, Research, and 
Information Technology. Due to the 
embryonic state of Indiana’s still- 
developing comprehensive reporting 
system, the number and type of 
school corporation variables examined 
are not as expansive as desired in the 
theoretical construction of this re- 
search. For example, college atten- 
dance rates and Scholastic Aptitude 
Test (SAT) scores were not available 
in order to provide more objective 
measures of school outcomes. 

A few clarifications are necessary re- 
garding some of the variables exam- 
ined. The measurement of the vari- 

able representing teacher experience included all cer- 
tified employees prior to 1986-not only classroom 
teachers. In lieu of actual statistics on remediation, 
summer school enrollment as a percent of the annual 
district enrollment is used as a proxy measure for the 
percent of students remediated. Dollars of Indiana 
School Incentive Awards (ISIA) received at the district 
level is used as a proxy for overall quality of a school 
corporation. More specifically, in 1989, the ISIA pro- 
gram began granting monetary compensation to 
schools showing improvement over their prior 3-year 
average in academic performance and attendance. Each 
school competes only against its own performance av- 
erages. Cash awards-based on an annual appropria- 
tion from the state assembly-go to individual schools 
that improve in at least two of four areas: Indiana State- 
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wide Test for Educational Progress (ISTEP) total bat- 
tery scores, ISTEP language scores, ISTEP mathemat- 
ics scores, and average daily attendance. 

A special comment needs to be made regarding the 
exclusion of student achievement test scores as a pri- 
mary outcome variable in this analysis. Despite the 
emphasis placed on standardized achievement test 
scores as a key outcome variable in education finance 
research, Berlin and Sum (1988)-re-emphasized in 
Levin and Kelly (1 994)-used multivariate analyses 
to show that completing high school (typically mea- 
sured by graduation rates) is more important eco- 
nomically than a student gaining an additional grade 
equivalent on a standardized test. This research evi- 
dence-combined with concerns that standardized 
exams are biased against both low-income and mi- 
nority students-was the major fac- 
tor that led to the exclusion of test 
scores as a primary outcome variable. 
Additionally, standardized achieve- 
ment data-California Achievement 
Test (CAT), California Test for Basic 
Skills (CTBS), and ISTEP scores- 
were not reported by the Indiana 
Department of Education in a man- 
ageable (or malleable) form. Never- 
theless, a form of standardized 
achievement still is being measured 
in this analysis because standardized 
achievement scores are included as 
part of Indiana’s incentive grant cal- 
culation. 

vices are being delivered by a school corporation. The 
number of outcome variables were reduced to include 
(1) average daily attendance rates; (2) percent of 12th- 
graders graduating; (3) percent of students remediated; 
and (4) school corporation quality. The average daily 
attendance rate was calculated by dividing the average 
daily attendance by the number of students enrolled. 

The graduation rate was calculated by dividing the num- 
ber of high school graduates by the number of students 
enrolled in the 12th grade. The percentage of students 
remediated was calculated by dividing summer school 
enrollment by the number of students enrolled during 
the regular academic year. School corporation quality 
was measured by dividing the total amount of ISIA grants 
allocated to a school corporation by the number of stu- 
dents enrolled in the district. 

Demographic variables represent so- 
cioeconomic conditions that affect 
budget expenditures, delivery of edu- 
cational services, and student out- 
comes. Along with variables represent- 
ing city type and student enrollment, 
the number of demographic variables 
were reduced to include (1) average 
years of teacher experience; (2) aver- 
age age of teachers; (3) number of 
single parent households per student; 
(4) studendteacher ratio; (5) median 
family income; (6) percent of popula- 
tion without high school diplomas; 
and (7) percent of Asian, Black, His- 

panic, Native American, and White students enrolled. 

Operationalization of Data 

The data reviewed above form the bases for the 
operationalization of the variables examined in this re- 
search. After careful consideration, some variables re- 
mained unchanged; others were combined, modified, 
or excluded from the analysis based on the integrity of 
the data. Ultimately, the operational variables were as- 
signed to one of three data categories: expenditure, 
outcome, or demographic. Expenditure variables rep- 
resent the budget amounts that sponsors are willing 
to spend on education in a particular school corpora- 
tion. The number of expenditure variables were re- 
duced to include only total expenditures. Outcome 
variables represent the student results that sponsors 
are monitoring to determine how well educational ser- 

Only regular school corporations are included in the 
analysis-special education, vocational, and coopera- 
tive school districts were excluded due to lack of data. 
The percentages of Asian, Black, Hispanic, and Na- 
tive American students were calculated by dividing the 
number of each type of student by the total number 
of students enrolled. The percentage of White students 
was calculated by subtracting the total percentage of 
minority students from 100 and will be used in lieu 
of individual race categories. Unfortunately, the per- 
centages of single parent households in a school cor- 
poration were unavailable. In the absence of this data, 
the number of single parent households per student is 
used as a substitute. 
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The basic budget-output model-consisting of an ex- 
penditure variable regressed onto linear and quadratic 
organizational outcome variables-is determined by 
Niskanen’s original theory. The use of demographic vari- 
ables is not; therefore, before a final operationalization 
of these variables was made, correlational analyses were 
used to reduce the amount of collinearity between them. 
Teacher age and teacher experience were correlated highly 
(r=0.9) ; consequently, teacher age was removed from 
further analysis. Also, a high correlation ( y  = - 0.7) ex- 
isted between median family income and percent of in- 
dividuals without a high school diploma. Finally, there 
was a moderate interaction { y : E ~0.3,o.G I} across years 
between amount of teacher experience and number of 
single parent households per student. 

Before factor analyses were conducted, the demographic 
variables were separated into two cat- 
egories: community and school char- 
acteristics. Only the variables measur- 
ing community characteristics were 
subjected to principal component fac- 
tor analyses with varimax rotation to 
develop standardized scales that mea- 
sure specific combinations of demo- 
graphic influences. For the 1981-85 
school years, one community risk fac- 
tor-family status-emerged from the 
analyses as a combination of median 
family income, percent of individuals 
without a high school diploma, and 
number of single parent households 
per student. For the years 1986 and 
beyond, when statistics on student race began to be 
recorded by the Indiana Department of Education, two 
community risk factors emerged from the analyses: 
(1) family status, consisting of inversed median family 
income and percent of individuals without a high school 
diploma; and (2) family gpe, consisting of the percent- 
age of minority students in a school corporation and 
number of single parent households per student. 

Therefore, four demographic variables are used in the 
analysis: studendteacher ratio, teacher experience, fam- 
ily status, and family type. 

Model Specification 

A major component of this research is determining 
whether or not Niskanen’s original budget-output 

function represents the economic behavior of Indiana 
public school corporations accurately. In his presenta- 
tion, Niskanen uses a simple mathematical function 
to represent the maximum budget that sponsors are 
willing to grant a bureau for an expected level of out- 
put. The  function has the following properties: 
(1) the first derivative is a positive monotonic func- 
tion over the relevant range (i.e., over some range of 
expected output, the sponsor is willing to grant a higher 
budget for a larger expected output); and (2) the sec- 
ond derivative is a negative monotonic function over 
the relevant range (i.e., over some range, the sponsor 
is willing to grant a higher budget for a smaller ex- 
pected output). 

Several types of mathematical functions share these two 
properties, but Niskanen uses a quadratic production 

function to represent the budget-out- 
put equation. 

In lieu of examining every type of 
mathematical function that satis- 
fies-or does not satisfy-Niskanen’s 
mathematical assumptions, it seems 
appropriate to apply Weierstrass’s 
Theorem of Polynomial Approxima- 
tion (Johnson 1984). Weierstrass 
proved mathematically that over a 
closed interval any continuous func- 
tion may be approximated over the 
whole interval by a polynomial of 
suitable degree. Therefore, only poly- 
nomial functions will be examined in 

this research. Regardless of the type (or types) of bud- 
get-output function (or functions) found to describe 
the economic behavior of Indiana public school cor- 
porations, they also will need to be examined while 
taking into account the influences of various demo- 
graphic characteristics that affect education. The ad- 
dition of these variables is necessary to control for dif- 
ferent levels of student preparation. Without such con- 
trols, comparisons between districts would be unfair- 
similar to comparing the quality of car production be- 
tween the Ford and Mercedes-Benz corporations. 
Therefore, the basic hnctional form of the four types 
of quadratic budget-output functions mentioned pre- 
viously becomes slightly more complex and will be 
represented mathematically as: 
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where B,(x) andQ-,(x) represent the basic functional 
components of a budget-output function, and DG,(x) 
represents demographic characteristics that influence 
both the endogenous and exogenous variables in the 
budget-output function. 

Measuring Efficiency 
An examination of average total costs and marginal costs 
is warranted in the private sector because most produc- 
tion functions are known-this phenomenon does not 
exist in the public sector. Efficiency in public schools, 
by contrast, is concerned with how much education or 
knowledge is delivered to-and acquired by-students, 
and at what cost. Similar to the private sector, being 
“more efficient” means one of two things when discuss- 
ing education finance and economic issues: 

1. increasing output levels while using the same 
amounts of input, or 

amounts of input. 
2. maintaining output levels while using lesser 

Additionally, public school spending is conducted such 
that no student’s educational situation is made worse 
in order to improve the situation of another student. 
Therefore, a different measure of production efficiency 
is warranted. In this research, economic efficiency is 
measured using the modified quadriform method 
(Anderson 1996; Genge 1991; Genge 1992; Hickrod 
et al. 1989; Hickrod et al. 1990). A quadriform is an 
abstract tool devised to allow a hypothesized relation- 
ship to be viewed both graphically and quantitatively 
(figure 1). 

Unlike average-marginal cost analyses, the modified 
quadriform examines expenditure and output varia- 
tions relative to other school corporations within the 
state. This method seems more appropriate to apply 
to public schools given that a production function for 
education has not yet been determined. The follow- 
ing four terms define the economic relationships shown 
by the quadriform: 

Ine$ccient school corporations are those that gen- 
erate lower than expected outcomes with higher 
than expected expenditures (quadrant 1). 

Figure 1. Basic quadriform diagram 

Quadrant 1: 
Inefficient 

High Input-tow Output 

Quadrant 3: 
Ineffective 

tow Input-tow Output 

Quadrant 2: 
Effective 

High Input-High Output 

Quadrant 4: 
Efficient 

tow Input-High Output 

SOURCE: Adaptation from Anderson, D.M. (1 996). Stretching the Tax Dollar: Increasing Efficiency in Urban and Rural Schools. 
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Efective school corporations are those that gen- 
erate higher than expected outcomes using higher 
than expected expenditures (quadrant 2); 

hefictive school corporations are those that gen- 
erate lower than expected outcomes using lower 
than expected expenditures (quadrant 3); and 

EJtlfcient school corporations are those that gen- 
erate higher than expected outcomes using lower 
than expected expenditures (quadrant 4). 

In this research, expenditures are measured along the 
vertical axis; output is measured across the horizontal 
axis. 

Quantitatively, the modified quadriform is constructed 
as a two-stage model that (1) captures 
the input-output relationship as two 
separate regressions; and (2) uses dis- 
criminant analysis to identify the “al- 
t e r a b l e” characteristics that 
distinguish efficient school corpora- 
tions from inefficient school corpora- 
tions. (This research is concerned pri- 
marily in determining the efficiency 
levels of public school corporations; 
therefore, only the first stage of modi- 
fied quadriform method will be uti- 
lized.) 

Mathematically, the two regression 
equations are of the form 

cific school corporation will be designated. Theoreti- 
cally, approximately 25 percent of all school corpora- 
tions should fall into each quadrant. 

Unfortunately, the modified quadriform discussed 
shows only annual efficiency categorizations among In- 
diana school corporations-it does not account for 
school corporations remaining in or changing catego- 
ries over time. In order to determine the longitudinal 
nature of efficiency among Indiana public school cor- 
porations, an additional layer of analysis was appended 
to the original modified quadriform analysis. After the 
initial modified quadriform analysis was completed, 
each school corporation was given an annual value of 1 
for the category within which it fell (e.g., a school cor- 
poration may be “ineffective” in 1986 and “efficient” 

in 1987) and annual values of 0 for 
the remaining three categories. Sub- 
sequently, an arithmetic mean- 
which will have a value between 0 and 
1 for any of the quadriform catego- 
ries-was taken across all years exam- 
ined. As a result, a school corpora- 
tion was defined as aperennially efi- 
cient, effective, ineffective, or ineffi- 
cient producer of educational out- 
comes if its school corporation aver- 
age was greater than 0.50 in any cat- 
egory. School corporations with av- 
erages less than or equal to 0.50 were 
excluded from further analyses. Fi- 
nally, these perennially categorized 

school corporations were reanalyzed within a new set 
of quadriforms. 

where Z, represents the expected values-expenditure 
or outcome-for each school corporation and W,rep- 
resents the unalterable values for each school corpora- 
tion. Consequently, the 2 ; ’ s  forming the expenditure 
and outcome regressions create the axes of the 
quadriform. 

The regression residuals determine which of the four 
quadriform categories a school corporation is assigned. 
More specifically, the outcome regression residual val- 
ues are associated with values on the x-axis of a Carte- 
sian plane. At the same time, the expenditure regres- 
sion residual values are associated with values on the 
y-axis of the same Cartesian plane. Each correspond- 
ing (x,y) pairing of residuals represents where in the 
quadriform (i.e., in which of the four quadrants) a spe- 

Data Analysis 
Consistent with Niskanen’s theory, the state of Indiana’s 
K-12 public school corporations are public bureaus 
that promise a bundle of activities-and expected out- 
puts based on these activities-in exchange for a tax- 
supplied budget. In order to test empirically whether 
or not the total expenditures per pupil of public school 
corporations can be represented by a quadratic bud- 
get-output function that is concave-down, a series of 
regression equations were modeled to conform to 
Niskanen’s original hypothesis. If Niskanen is correct, 
variables measuring educational outcomes should not 
be statistically significant predictors of total expendi- 
tures per pupil. Further, variations in total per-pupil 
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expenditures should not be explained by variations in 
outcome variables (i.e., the adjusted r-squared statis- 
tics of the regression models should be close to 0). 

Analysis of Original Budget-Output 
Regressions 

For 15 of the 17 years covering 1981-97, less than 
10 percent of the variation in total expenditures per 
student can be explained by variations in average 
daily attendance (table 1). In 1984 and 1990, 

though, independent variables in the hypothesized 
function explained 15.9 and 33.9 percent, respec- 
tively, of the variation in total expenditures per stu- 
dent. The standardized coefficient for the linear term 
(ar,) of average daily attendance was positive for 6 
of the 17 years while being a statistically signifi- 
cant predictor of total expenditures per student for 
4 years. The standardized coefficient for the qua- 
dratic term (br,) of average daily attendance was 
negative for 5 of the 17 years while being a statisti- 
cally significant predictor for 4 years. Over the time 

Table 1. Original form budget-output regressions for total expenditures per student and average 
daily attendance: 1981 -97 

Year Coefficients for Q,, Coefficients for (Qt-J2 Power 
4 a Ostd p-value b b, p-value AdjR2 
1981 5,714.7 1.062 .001 -1 802.8 -0.999 ,002 0.03 1 
1982 2,829.0 0.301 ,468 -21 2.5 -0.049 
1983 -438.1 -0.045 .912 1,027.3 0.218 
1984 -314.1 -0.042 382 1,279.8 0.447 
1985 -1 66.8 -0.029 .919 450.6 0.241 
1986 -3468.4 -0.255 .551 2,950.4 0.445 
1987 -463.3 -0.034 .938 1,635.2 0.245 
1988 -2989.3 -0.243 .538 2,995.4 0.5 14 
1989 -8284.5 -0.727 .003 5,738.0 0.950 
1990 -32881.6 -1.848 .ooo 20,655.9 2.286 
1991 10,501.1 0.667 .085 -41 46.6 0.552 

1993 -2196 -0.098 .883 3,339.4 0.274 
1994 -6796.6 -0.246 .662 5,947.8 0.722 

1992 15,944.5 0.807 .188 -6582.9 -0.62 

1995 8,642.9 0.744 .013 -2707.1 -0.722 
1996 5,048.1 0.200 .733 -146.6 -0.01 1 
1997 -6949.6 -0.243 .728 6,517.8 0.424 

where 
B, = current year's total expenditures per student on public education 
Q,, = previous year's average daily attendance 
a = regression coefficient for Q,-, 
aSd = standardized regression coefficient for Q,, 
(QJ2 = previous year's average daily attendance squared 
b = regression coefficient for (QJ2 
b,, = standardized regression coefficient for (Q,J2 
t = time in academic school years 
AdjR2 = amount of variation in B, explained by variations in Q,, and (QJ2 

SOURCE: Calculated from Indiana Department of Education data, 1981-97. 
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period examined, average daily attendance is a weak 
predictor of total expenditures per student, but the 
strongest predictive models represent functions that 
are concave-up. 

For 16 of the 17 years covering 1981-97, less than 2 
percent of the variation in total expenditures per stu- 
dent can be explained by variations in graduation rates 
(table 2). In 1994, though, independent variables in 
the original budget-output function explained 15.4 
percent of the variation in total expenditures per stu- 

dent. The standardized coefficient for the linear term 
of the graduation rate was positive for 7 of the 17 
years, while this term was a statistically significant 
predictor for 2 years. The standardized coefficient for 
the quadratic term of the graduation rate was nega- 
tive for 8 of the 17 years, while this term was a statis- 
tically significant predictor for 2 years. Therefore, over 
the time period examined, graduation rates are a weak 
predictor of total expenditures per pupil, but the 
strongest predictive model represents a function that 
is concave-up. 

Table 2. Original form budget-output regressions for total expenditures per student and 

Year Coefficients for O,, Coefficients for ( Q , 3  Power 

graduation rate: 1981-97 

. .  . .  - 
6. a pvalue b b, D-value AdiR’ 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

-1055.6 
630.6 
698.4 
41 9.7 
951.6 
260.5 

1,604.3 
569.7 

-127.3 
-942.6 

-1 188.2 
-70.1 

-695.9 
-281 7.8 
-1 446.5 
-1318.2 

-392.4 

-0.292 
0.1 92 
0.1 97 
0.1 12 
0.291 
0.071 
0.445 
0.1 52 

-0.02 
-0.1 3 
-0.1 71 
-0.01 
-0.091 
-0.344 
-0.1 69 
-0.1 49 
-0.038 

.140 

.359 

.338 
,594 
,168 
.741 
.048 
.SO1 
.917 
.303 
.354 
.956 
.582 
.005 
.298 
.414 
.825 

875.4 
-409.3 
-302.3 
-57.9 

-380.1 
-5.4 

-738.5 
-324.7 

195.2 
663.4 
744.5 
-60 
444.2 

2,620.4 
1,056.2 
1,125.4 

32.9 

0.407 
-0.2 1 9 
-0.1 46 
-0.028 
-0.231 
-0.003 
-0.424 
-0.1 73 
0.039 
0.212 
0.141 

-0.01 1 
0.084 
0.678 
0.182 
0.172 
0.004 

.040 

.297 
,478 
395 
.274 
.988 
.059 
.443 
.838 
.093 
.443 
.953 
.611 
.ooo 
.264 
.346 
.980 

0.01 7 
-0.003 
-0.002 

0.000 
0.002 

-0.002 
0.007 
-0.005 
-0.007 

0.006 
-0.004 
-0.007 
-0.006 

0.1 54 
-0.003 
-0.004 
-0.006 

where 
B, = current year’s total expenditures per student on public education 
Q,, = previous year’s average daily attendance 
a = regression coefficient for Q,-l 

a, = standardized regression coefficient for Q,, 
(Q,J2 = previous year’s average daily attendance squared 
b = regression coefficient for ( Q J 2  

b, = standardized regression coefficient for (QJ2 
t = time in academic school years 
AdjR2 = amount of variation in 6, explained by variations in 0,-, and (Q,,12 

SOURCE: Calculated from Indiana Department of Education data, 1981-97. 
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For 9 of the 10 years covering 1988-97, less than 5 
percent of the variation in total expenditures per stu- 
dent can be explained by variations in remediation rates 
(table 3). In 1990, independent variables in the origi- 
nal budget-output function explained 6.3 percent of 
the variation in total expenditures per student. The 
standardized coefficient for the linear term of the 
remediation rate was positive for 6 of the 10 years, 
while this term was a statistically significant predictor 
for only 1 year. The standardized coefficient for the 
quadratic term of the remediation rate was negative 
for 4 of the 10 years, while this term was a statistically 

significant predictor for only 1 year. Therefore, over 
the time period examined, remediation rates are a weak 
predictor of total expenditures per pupil, but the stron- 
gest predictive model represents a budget-output func- 
tion that is concave-up. 

For 6 of the 8 years covering 1990-97, less than 1 
percent of the variation in total expenditures per stu- 
dent can be explained by variations in school quality 
(table 4). In 1990 and 1994, though, independent 
variables in the original budget-output function ex- 
plained 38.6 and 15.2 percent, respectively, of the 

Table 3. Original form budget-output regressions for total expenditures per student and 

Year Coefficients for Q,-, Coefficients for (Q,-,)* Power 
4 a astd p-value b bstd p-value AdjR2 

remediation rate: 1981 -97 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

- 
- 
- 
- 
- 
- 
- 

12,645.6 
35,046.8 
-2872.3 
-828 

1 17.7 

2,248.7 
209.3 

2,668.5 
-543.7 

-48.5 

- 
- 
- 
- 
- 
- 
- 

0.1 15 
0.305 

-0.229 
-0.084 
0.01 2 

-0.008 
0.181 
0.1 87 
0.303 

-0.047 

- 
- 
- 
- 
- 
- 
- 

.483 

.068 

.176 

.601 

.941 

.974 

.234 
,184 
,003 
.756 

- 
- 
- 
- 
- 
- 
- 

5 16,370.9 

16,619.2 
8,062.0 
1,964.7 
2,993.1 

-487658.2 

-1 556.4 
-4249.1 
-2421.2 
8,035.3 

- 
- 
- 
- 
- 
- 
- 

0.131 

0.467 
0.284 
0.071 
0.1 24 

-0.1 26 

-0.047 
-0.155 
-0.21 1 
0.258 

- 
- 
- 
- 
- 
- 
- 

.423 
,452 
.006 
.079 
.669 
.412 
.754 
.273 
.04 
,088 

- 
- 
- 
- 
- 
- 
- 

0.050 
0.033 
0.063 
0.036 

-0.001 
0.007 
0.01 2 

-0.001 
0.024 
0.040 

where 
8, = current year’s total expenditures per student on public education 
Q,, = previous year’s average daily attendance 
a = regression coefficient for Q,, 
and = standardized regression coefficient for Q,, 
(Qt-J2 = previous year‘s average daily attendance squared 
6 = regression coefficient for (QJ2 

bnd = standardized regression coefficient for (QJ2 
t = time in academic school years 
AdjR2 = amount of variation in 8, explained by variations in Q,, and (QJ2 

- Not available. 
SOURCE: Calculated from Indiana Department of Education data, 1981-97. 
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variation in total expenditures per student. The stan- 
dardized coefficient for the linear term of school qual- 
ity was positive for 2 of the 8 years, while this term 
was a statistically significant predictor for 2 years. The 
standardized coefficient for the quadratic term of 
school quality was negative for 1 of the 8 years, while 
this term was a statistically significant predictor for 2 
years. Therefore, over the time period examined, school 
quality is a weak predictor of total expenditures per 
pupil, but the strongest predictive models represent 
budget-output functions that are concave-up. 

Budget-Output Regressions With 
Demographic Variables 

Niskanen’s original budget-output function also needs 
to be examined while taking into account the influ- 
ences of various demographic characteristics that af- 
fect education. The addition of variables representing 
these characteristics is necessary to control for differ- 
ent types of community and family characteristics that 
affect education. Without such controls, comparisons 
between districts with different types of external in- 

I Table 4. Original form budget-output regressions for total expenditures per student and school 
quality: 1981 -97 

Year Coefficients for Q,, Coefficients for Q-7- Power 
AdjP 

b d  pvalue - I  - 
a (Istd pvalue b 
- - - - - - 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

- 10984 -0.237 
-2428.5 -0.067 
-5479 -0.091 

-13510.3 -0.198 
-50091.3 -0.604 
-12313.2 -0.176 

1.3 0.008 
5.0 0.024 

.031 

.649 

.525 

.209 

.ooo 

.243 

.964 

.891 

102,647.2 
5,379.8 

37,599.8 
86,359.2 

438,397.0 
52,470.1 

-0.2 
0.3 

0.832 
0.057 
0.093 
0.1 71 
0.849 
0.072 

0.040 
-0.025 

.ooo 

.698 

.516 

.278 

.ooo 

.632 

.888 

.820 

0.386 
-0.006 
-0.005 
-0.001 
0.1 52 
0.006 

-0.007 
-0.003 

where 

I 8, = current year’s total expenditures per student on public education 
O,, = previous year’s average daily attendance 
a = regression coefficient for 0,-, 
ad = standardized regression coefficient for 0,-, 
(Q,-,)’ = previous year’s average daily attendance squared 

I 
I b = regression coefficient for (QJ I 

bd 
t 
AdjR’ =amount of variation in B, explained by variations in 0,-, and 

- Not available. 

= standardized regression coefficient for (QJ2 
= time in academic school years 

I I SOURCE: Calculated from Indiana Department of Education data, 1981-97. 
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fluences would be unfair. For each of the 17 years cov- 
ering 1981-97, more than 20 percent of the variation 
in total expenditures per student can be explained by 
variations in average daily attendance and demographic 
characteristics (table 5). In 1984, 1985, and 1990, 
independent variables in the modified budget-output 
function explained 42.5, 38.7, and 46.7 percent, re- 
spectively, of the variation in total expenditures per 
student. The standardized coefficient for the linear 
term of average daily attendance was positive for 4 of 
the 17 years, while this term was a statistically signifi- 
cant predictor for 5 years. The standardized coefficient 
for the quadratic term of average daily attendance was 
negative for 4 of the 17 years, while this term was a 

statistically significant predictor for 8 years. Among 
the demographic variables examined, family status, 
family type, and studendteacher ratio were statisti- 
cally significant predictors of total expenditures every 
year examined while teacher experience was a statisti- 
cally significant predictor for 7 years. Therefore, when 
controlling for variations in demographic characteris- 
tics over the time period examined, average daily at- 
tendance is a moderately strong predictor of total ex- 
penditures per pupil, but the strongest predictive mod- 
els represent hnctions that are concave-up. 

For each of the 17 years covering 1981-97, more than 
18 percent of the variation in total expenditures per 

Table 5. Original form budget-output regressions for total expenditures per student with 
average daily attendance and demographic variables: 1981 -97 

Standardized coefficients for Q,,, (Qt-$, and demographic variables 
Power - Familv Familv StudentAeacher Teacher Year 

Bt artd bed status t y P i  ratio experience AdjR2 

1981 '0.694 '-0.755 *-0.139 - "-0.400 '0.178 0.205 
1982 -0.1 66 0.310 '-0.236 - '-0.453 '0.254 0.335 
1983 -0.61 1 '0.680 '-0.241 - *-0.498 '0.222 0.335 
1984 -0.455 *0.785 "-0.264 - '-0.401 *0.248 0.425 
1985 '-0.528 "0.666 '-0.269 - '-0.465 '0.318 0.387 
1986 -0.667 '0.781 '-0.238 - '-0.347 '0.1 52 0.2 18 
1987 -0.1 38 0.256 '-0.221 '-0.235 '-0.357 0.040 0.278 
1988 -0.325 0.523 '-0.297 * - 0.2 6 5 '-0.290 0.030 0.316 
1989 '-0.570 '0.736 '-0.251 *-0.293 '-0.271 -0.071 0.283 
1990 '-1.797 '2.1 79 '-0.1 75 * - 0.2 4 5 '-0.229 *-0.107 0.467 
1991 0.473 -0.45 1 '-0.229 '-0.292 '-0.371 -0.002 0.281 
1992 0.373 -0.303 *-0.176 '-0.282 '-0.396 0.036 0.299 
1993 -0.41 9 0.5 12 *-0.201 '-0.290 '-0.369 -0.04 0.287 
1994 -0.507 0.598 '-0.247 '-0.325 '-0.270 -0.078 0.252 
1995 '0.653 '-0.666 *-0.194 '-0.354 *-0.170 -0.089 0.205 
1996 -0.076 0.200 '-0.246 '-0.361 '-0.270 -0.09 0.296 
1997 -0.094 0.171 '-0.263 *-0.413 '-0.296 -0.1 0.352 

where 

Br 
Or-, 
W2 
and 
bnd 
Family status 
Family type 
Studentkeacher ratio = proportion of students to teachers 
Teacher experience 
t 
AdjR2 

= current year's total expenditures per student on public education 
= previous year's average daily attendance 
= previous year's average daily attendance squared 
= standardized regression coefficient for Q,, 
= standardized regression coefficient for (QtJ2 
= measures influence of income and education level 
= measures influence of single parent household and race 

= years of teaching 
= time in academic school years 
= amount of variation in 6, explained by variations in Q,, and (QJ2 

* Denotes statistical significance at the .05 level or better. 
- Not available. 
SOURCE: Calculated from Indiana Department of Education data, 1981 -97. 
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student can be explained by variations in graduation 
rates and demographic characteristics (table 6). In 1981 
and 1994, independent variables in the modified bud- 
get-output function explained 20.9 and 37.6 percent, 
respectively, of the variation in total expenditures per 
student. The standardized coefficient for the linear 
term of the graduation rate was positive for 8 of the 17 
years, while this term was a statistically significant pre- 
dictor for 2 years. The standardized coefficient for the 
quadratic term of the graduation rate was negative for 
9 of the 17 years, while this term was a statistically 
significant predictor for 2 years. Among the demo- 
graphic variables examined, family status, family type, 
and studendteacher ratio were statistically significant 

predictors of total expenditures every year examined, 
while teacher experience was a statistically significant 
predictor for 8 years. Therefore, when controlling for 
variations in demographic characteristics over the time 
period examined, the graduation rate is a weak predic- 
tor of total expenditures per pupil, but the strongest 
predictive models represent budget-output functions 
that are concave-up. 

For each of the 10 years covering 1988-97, more than 
18 percent of the variation in total expenditures per 
student can be explained by variations in remediation 
rates and demographic characteristics (table 7). In 
1990, independent variables in the modified bud- 

Table 6. Budget-output function regressions for total expenditures per student with graduation 
rates and demographic variables: 1981 -97 

~~ 

Standardized coefficients for Q,.,, (Q,-,)', and demographic variables 
Power Year 

4 QRd b, status type ratio experience AdjR2 

1981 *-0.388 "0.475 '-0.1 35 - '-0.389 '0.207 0.209 
1982 0.082 -0.139 *-0.227 - '-0.489 '0.254 0.318 
1983 0.165 -0.1 92 '-0.228 - '-0.507 "0.224 0.325 
1984 0.1 12 -0.1 34 *-0.237 - '-0.455 '0.260 0.306 
1985 0.206 -0.27 '-0.269 - *-0.488 *0.302 0.362 
1986 0.01 8 -0.01 1 '-0.226 - *-0.360 '0.159 0.1 96 
1987 0.335 -0.356 *-0.203 *-0.236 '-0.387 0.047 0.273 
1988 0.009 -0.053 '-0.270 *-0.295 "-0.333 0.029 0.277 
1989 -0.069 0.094 "-0.237 '-0.336 "-0.306 -0.099 0.235 
1990 -0.039 0.053 '-0.141 '-0.331 *-0.279 *-0.152 0.186 
1991 -0.21 9 0.229 *-0.236 *-0.290 '-0.381 0.006 0.281 
1992 0.005 -0.035 '-0.1 73 '-0.262 '-0.419 0.040 0.295 
1993 -0.01 9 -0.003 "-0.1 92 *-0.293 '-0.389 -0.038 0.278 
1994 *-0.356 '0.648 '-0.235 '-0.306 '-0.273 -0.068 0.376 
1995 -0.131 0.119 '-0.195 "-0.347 '-0.191 -0.067 0.1 90 
1996 -0.08 0.083 '-0.251 '-0.361 *-0.297 -0.069 0.282 
1997 -0.046 0.013 *-0.264 '-0.41 7 *-0.313 *-0.111 0.347 

where 

- Family Family Studentkeacher Teacher 

81 
Qf-1 

(Q,,)' 

a d  
bd 
Family status 
Family type 
Student/teacher ratio = proportion of students to teachers 
Teacher experience 
t 

AdjR' 

= current year's total expenditures per student on public education 
= previous year's average daily attendance 
= previous year's average daily attendance squared 
= standardized regression coefficient for Q,, 
= standardized regression coefficient for (QJ2 
= measures influence of income and education level 
= measures influence of single parent household and race 

= years of teaching 
= time in academic school years 
= amount of variation in 6, explained by variations in Q,, and (Q1J2 

Denotes statistical significance at the .05 level or better. 
- Not available. 
SOURCE: Calculated from Indiana Department of Education data, 1981 -97. 
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get-output function explained 23.2 percent of the 
variation in total expenditures per student. The stan- 
dardized coefficient for the linear term of the 
remediation rate was positive for 5 of the 10 years, 
while never being a statistically significant predictor. 
The standardized coefficient for the quadratic term of 
the remediation rate was negative for 3 of the 10 years, 
while this term was a statistically significant predic- 
tor for only 1 year. Among the demographic variables 
examined, family status, family type, and student/ 
teacher ratio were statistically significant predictors 
of total expenditures every year examined, while 
teacher experience was a statistically significant pre- 
dictor for 2 years. Therefore, when controlling for 

variations in demographic characteristics over the time 
period examined, the remediation rate is a weak pre- 
dictor of total expenditures per pupil, but the stron- 
gest predictive model represents a budget-output func- 
tion that is concave-up. 

For each of the 8 years covering 1990-97, more than 
19 percent of the variation in total expenditures per 
student can be explained by variations in school qual- 
ity and demographic characteristics (table 8 ) .  
In 1990 and 1994, independent variables in the 
modified budget-output function explained 52.7 and 
37.3 percent, respectively, of the variation in total 
expenditures per student. The standardized coeffi- 

Table 7. Budget-output function regressions for total expenditures per student with remediation 
rates and demographic variables: 1981 -97 

Standardized coefficients for Q,-,, (Q,-J2, and demoqraphic variables . .  . .  
Power - Family Family Studenhteacher Teacher Year 

4 %d 6, status type- ratio experience AdjR* 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

- 
- 
- 
- 
- 
- 
- 

-0.1 07 
0.201 

-0.2 1 6 
-0.1 27 

0.033 

0.070 
0.085 
0.1 53 

-0.042 

-0.033 

- 
- 
- 
- 
- 
- 
- 

0.228 

*0.407 
0.236 
0.058 
0.181 
0.049 

-0.077 
-0.112 

0.1 63 

-0.1 16 

- 
- 
- 
- 
- 
- 
- 

*-0.270 
*-0.225 
*-0.132 
*-0.224 
*-0.163 
*-0.178 
*-0.219 
*-0.188 
*-0.231 
*-0.239 

- 
- 
- 
- 
- 
- 
- 

*-0.280 
*-0.303 
*-0.308 
*-0.270 
'-0.274 
'-0.290 
*-0.3 19 
'-0.342 
'-0.344 
'-0.405 

- 
- 
- 
- 
- 
- 
- 

*-0.325 
'-0.31 3 
'-0.275 
'-0.375 
'-0.428 
"-0.403 
*-0.306 
*-0.200 
'-0.307 
*-0.3 13 

- 
- 
- 
- 
- 
- 
- 

0.006 
-0.101 

'-0.1 67 
0.003 
0.044 

-0.034 
-0.07 
-0.071 
-0.062 

'-0.099 

- 
- 
- 
- 
- 
- 
- 

0.290 
0.241 
0.232 
0.291 
0.301 
0.296 
0.254 
0.1 89 
0.288 
0.363 

where 

Br 
0,-I 
(Q,J2 
and 
bnd 
Family status 
Family type 
Student/teacher ratio = proportion of students to teachers 
Teacher experience 
t 
AdjR2 

= current year's total expenditures per student on public education 
= previous year's average daily attendance 
= previous year's average daily attendance squared 
= standardized regression coefficient for Or-, 
= standardized regression coefficient for ( Q J 2  

= measures influence of income and education level 
= measures influence of single parent household and race 

= years of teaching 
= time in academic school years 
= amount of variation in B, explained by variations in Of-, and (QJ2 

* Denotes statistical significance at the .05 level or better. 
- Not available. 
SOURCE: Calculated from Indiana Department of Education data, 1981 -97. 

49 
42 



Gettinq the Biqqest Bang for the Educational Buck 

cient for the linear term of school quality was posi- 
tive for 1 of the 8 years, while this term was a statis- 
tically significant predictor for 2 years. The standard- 
ized coefficient for the quadratic term of school qual- 
ity was negative for 2 of the 8 years, while being a 
statistically significant predictor for 2 years. Among 
the demographic variables examined, family status, 
family type, and studendteacher ratio were statisti- 
cally significant predictors of total expenditures ev- 
ery year examined, while teacher experience was a sta- 
tistically significant predictor for 2 years. Therefore, 
when controlling for variations in demographic char- 
acteristics over the time period examined, school qual- 
ity is a weak predictor of total expenditures per pu- 

pil, but the strongest predictive models represent 
budget-output functions that are concave-up. 

Niskanen and Modified Quadriform Analyses 

Figure 2 shows total expenditures per student within 
quadriforms of perennially categorized school cor- 
porations for average daily attendance, graduation 
rates, remediation rates, and school quality. Just 
under 13 percent of school corporations in Indiana 
are inefficient producers of average daily attendance 
compared to 27 percent that are efficient produc- 
ers. Twelve percent of Indiana school corporations 
are inefficient producers of graduation rates com- 

Table 8. Budget-output function regressions for total expenditures per student with school 
quality and demographic variables: 1981 -97 

Standardized coefficients for Q,, ,  (QtJ2, and demographic variables 
Power Year 

Bt %d status type ratio experience AdjR' 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 * - 0.2 4 5 '0.798 *-0.142 *-0.247 "-0.268 '-0.097 0.527 
1991 -0.039 -0.021 '-0.230 '-0.290 * - 0.3 8 7 0.004 0.279 
1992 -0.001 -0.026 '-0.177 *-0.280 *-0.42 1 0.039 0.295 
1993 -0.08 0.033 '-0.204 '-0.280 '-0.382 -0.035 0.280 
1994 '-0.53 1 '0.762 '-0.2 18 '-0.331 *-0.254 -0.077 0.373 
1995 -0.075 0.014 '-0.1 85 '-0.343 *-0.193 -0.074 0.1 92 
1996 -0.02 0.000 '-0.245 '-0.362 *-0.301 -0.072 0.282 
1997 0.058 0.019 *-0.276 '-0.41 0 *-0.313 "-0.1 20 0.352 

- Family Family Studentlteacher Teacher 

- - - - - - - 
- - - - - - - 
- - - - - - - 
- - - - - - - 
- - - - - - - 
- - - - - - - 
- - - - - - - 
- - - - - - - 
- - - - - - - 

rrvhere 

81 
01-1 

(QJ 

aad 
bad 
Family status 
Family type 
Student/teacher ratio = proportion of students to teachers 
Teacher experience 
t 

AdjR' 

= current year's total expenditures per student on public education 
= previous year's average daily attendance 
= previous year's average daily attendance squared 
= standardized regression coefficient for Q,, 
= standardized regression coefficient for (QJ2 
= measures influence of income and education level 
= measures influence of single parent household and race 

= years of teaching 
= time in academic school years 
= amount of variation in 6, explained by variations in QI-, and (Q,,)* 

* Denotes statistical significance at the .05 level or better. 
- Not available. 
SOURCE: Calculated from Indiana Department of Education data, 1981-97. 
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pared to 36 percent that are efficient producers. 
Eighteen percent of Indiana school corporations are 
inefficient producers of low remediation rates com- 
pared to 36 percent that are efficient producers. Over 
17 percent of Indiana school corporations are inef- 
ficient producers of school quality compared to 34 
percent that are efficient producers. 

Statistically significant differences in expected values 
versus actual values within the “cell” categories were 
found only in the quadriform measuring average daily 
attendance. Therefore, in contrast to Niskanen’s ana- 
lytical conclusion that the entire system of Indiana 
school corporations is an inefficient producer of edu- 
cational outcomes, modified quadriform analyses of pe- 
rennially categorized corporations show that approxi- 
mately 15 percent of the state’s school corporations 
produce educational outcomes in a manner that is eco- 

nomically inefficient. Additionally, more than 30 per- 
cent of Indiana public school corporations were found 
to be economically efficient producers of educational 
outcomes. Finally, it is necessary to note one unex- 
pected observation: On average, more Indiana school 
corporations produce educational outcomes in a manner 
that is economically ineffective than at levels that are eco- 
nomically ineficient. 

Conclusion 
In contrast to Niskanen’s hypothetical assertions, ex- 
penditure-outcome relationships for Indiana public 
school corporations were found to be represented best 
by budget-output relationships that are concave-up. 
Further, analytical evidence in this research suggests 
that some statistically significant relationships do exist 
between the current year’s total expenditures per stu- 

Figure 2. Modified quadriform analysis for total expenditures per student across years 1981-97 

2 (n = 225, X = .002) 

Inefficient 
12.9% 

Ineffective 
36.4% 

Effective 
23.6% 

Efficient 
27.1% 

Average daily a t tendance  

2 (n = 248,X = .362) 

Inefficient 
18.1% 

Ineffective 
27.0% 

Effective 
19.0% 

Efficient 
35.9% 

Remediat ion rates 

Inefficient Effective 
12.1% 21.6% 

Ineffective 
30.0% 

Efficient 
36.3% 

Graduat ion rates 

2 (n=256,X =.714) 

Inefficient 
17.6% 

Ineffective 
29.3% 

Effective 
18.8% 

Efficient 
34.4% 

School qual i ty  

SOURCE: Calculated from Indiana Department of Education data, 1981-97. 
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dent and previous year’s organizational outcomes. Av- 
erage and marginal total expenditures per student for 
the production of education were not found to be 
equal. O n  the other hand, modified quadriform analy- 
ses showed that the Indiana public school system has 
twice as many economically efficient school corpora- 
tions as inefficient ones. Therefore, Indiana public 
school corporations cannot be designated as budget- 
maximizing agencies in the context defined by 
Niskanen’s theory. 

cant-relationships with total expenditures per stu- 
dent. In other words, school corporations with large 
percentages of low-income families, individuals with- 
out high school diplomas living in the community, 
minority students, single-parent households, and high 
student-teacher ratios tended to receive less money per 
student-on average-than school corporations with- 
out these characteristics. Still, despite the constant sta- 
tistical significance of the demographic variables, edu- 
cational outcome measures maintained stronger rela- 
tive predictive strength among all variables in the 
budget-output models. Budget-Output Functions 

Niskanen’s theory of budget-maximizing bureaus hy- 
pothesizes that expenditure data for Indiana public 
school corporations should be represented best by qua- 
dratic budget-output functions that 
are concave-down. Additionally, he 
claims no statistically significant re- 
lationships should exist between the 
current year’s total expenditure per 
student and previous year’s organiza- 
tional outcomes. As a result of these 
two occurrences, the system of Indi- 
ana public schools will be inefficient 
producers of educational outcomes. 
After examining Niskanen’s original 
hypothesis empirically, evidence sug- 
gests that expenditure data for Indi- 
ana public school corporations are 
represented best by budget-output 
functions that are concave-up. More- 
over, statistically significant relationships do exist be- 
tween current year total expenditures per pupil and 
previous year educational outcomes-notably when 
considering average daily attendance. 

After controlling for various demographic characteris- 
tics, stronger evidence exists that expenditure data for 
Indiana public school corporations are represented best 
by budget-output functions that are concave-up. 
Moreover, some statistically significant-and stron- 
ger-relationships do exist between current year total 
expenditures per pupil and previous year educational 
outcomes when controlling for demographic charac- 
teristics-especially when considering average daily at- 
tendance. It is important to note that every year de- 
mographic variables were included in the predictive 
models that family status, family type, and student/ 
teacher ratio had negative-but statistically signifi- 

Economic Efficiency 

The final portion of Niskanen’s theory charges that 
average and marginal total expendi- 
tures per student for the production 
of educational outcomes will not be 
equal; therefore, Indiana public 
school corporations will produce edu- 
cational outcomes inefficiently. After 
examining this hypothesis empiri- 
cally, the average total expenditures 
per student for Indiana public school 
corporations were found to be un- 
equal to their marginal costs. This lack 
of equality existed across all years ex- 
amined regardless of which of the four 
outcome variables-average daily at- 
tendance, graduation rates, 
remediation rates, and school qual- 

ity-were employed in the analysis. Further, over the 
years examined, remediation rates and school quality 
had mean differences that were statistically significant 
more than 50 percent of the time. Therefore, accord- 
ing to Niskanen’s criteria, Indiana public school cor- 
porations produce educational outcomes in a manner 
that is economically inefficient. 

Unlike the average-marginal cost analyses, the modi- 
fied quadriform examines expenditure and output 
variations among individual corporations. When ex- 
amining total expenditures per student across all edu- 
cational outcome categories (i.e., total expenditures per 
student within quadriforms of perennially categorized 
school corporations for average daily attendance, gradu- 
ation rates, remediation rates, and school quality), 
modified quadriform analyses of perennially catego- 
rized corporations show that approximately 15 per- 
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cent of the state’s school corporations produce educa- 
tional outcomes in a manner that is economically in- 
efficient. O n  the other hand, more than 30 percent of 
Indiana public school corporations were found to be 
economically efficient producers of educational out- 
comes. It is important to note one unexpected obser- 
vation: O n  average, more Indiana school corporations 
produce educational outcomes in a manner that is eco- 
nomically ineffective (30.7 percent) than at levels that 
are economically inefficient. 

Implications for Indiana Public School 
Corporations 

Even though the conclusions based in this research 
are well-grounded, there still is a need 
to replicate the statistical and math- 
ematical modeling presented using 
more comprehensive data. This re- 
analysis should be conducted both for 
total expenditures per pupil as well 
as other expenditure categories (e.g., 
instructional expenditures per stu- 
dent). The analyses should focus spe- 
cifically on two aspects of the theory 
of budget maximization: (1)  Deter- 
mining stronger predictive relation- 
ships between expenditures as out- 
puts and educational outcomes as in- 
puts; and (2) Determining accurate 
mathematical models of sponsor pref- 
erences. With further research into 
these two types of models, a determination of whether 
bureaus spend in accordance to sponsor preferences 
will be easier to discern. 

Similar to discovering stronger predictive relationships 
between expenditures and educational outcomes, re- 
search conducted to improve the use of quadriform 
analyses also is warranted. Though the method is sound 
analytically, the use of regression analyses to determine 
the axes of the quadriform may lead to “questionable” 
placement of school corporations. It is important to 
remember that the axes of the quadriform are being 
developed while attempting to control for demographic 
characteristics that exist in school corporations. It may 

be better to develop only the expenditure axes based 
on demographic characteristics while basing the edu- 
cational outcome axes on desired outcomes as opposed 
to actual averaged outcomes. This small change will 
show which school corporations are efficient at pro- 
ducing educational outcomes relative to others in In- 
diana. Moreover, this change also will show which 
school corporations are efficient at achieving the edu- 
cational goals desired by parents, teachers, and 
policymakers in the state. 

With demographic characteristics being statistically 
significant-and having a consistently negative in- 
fluence on expenditures-in most of the analyses con- 
ducted in this research, a more thorough examina- 

tion of their influences on education 
expenditures in the state of Indiana 
is warranted. Given the recent 
changes in the state education fund- 
ing formula that were designed to 
improve the availability of revenue 
for low-wealth school corporations, 
it is surprising that the effects of de- 
mographic variables remain so preva- 
lent. It will be important to discover 
what types of school districts-sub- 
urban or rural corporations versus 
large or small corporations-are af- 
fected by these demographic char- 
acteristics and what causes the con- 
sistently negative relationship with 
expenditures per student. 

Finally, the most surprising conclusion from the analy- 
sis in the research is the large percentage of schools clas- 
sified as ineffective in producing educational outcomes. 
O n  average, this grouping of districts was second only 
to efficient school corporations. Initially, a descriptive 
analysis of this group of school corporations would pro- 
vide insight to what factors lead to their perennially 
low expenditure levels, educational outputs, and po- 
tential underservicing of their student populations. Fur- 
ther, if these schools are underhnded due primarily to 
changes in the state’s school funding formula, a re-ex- 
amination of the formula is necessary as questions about 
the type of equity goals desired in Indiana resurface. 
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Implications for Budget Maximization Theory 

Niskanen claimed that sponsor preferences should be 
represented best by budget-output equations that are 
concave-down, quadratic functions. Niskanen’s first and 
second derivative criteria assume that sponsors are will- 
ing to pay for services up to a certain expenditure level. 
Evidence from Indiana public school corporations shows 
that statistically significant relationships between ex- 
penditures and outputs are represented best by qua- 
dratic hnctions that are concave-up. Concave-up func- 
tions represent economic behaviors to the converse of 
Niskanen’s derivative assumptions: A reluctance to pay 
for services until a given impetus is received (small 
budgetary increases over time). This empirical evidence 
is consistent with the conservative nature of the Indi- 
ana legislature’s fiscal policy. Therefore, a change to 
Niskanen’s theory may be first to examine the fiscal 
history of a particular sponsor‘s expenditure preferences 
before determining the concavity of their budget-out- 
put functions. 

Further, if the concavity assumptions of Niskanen’s 
theory are dependent on particular sponsor preferences 
at specific times, it is doubtful that bureaus attempt 
to pursue the spending preferences of their sponsors. 
Given the nature of state politics, individuals manag- 
ing bureaus and sponsors-in conflict over differences 
with respect to values, preferences, beliefs, perceptions 
of reality, and access to information-struggle for 
power and the capacity to distribute scarce resources. 
As a result of this conflict, the ability to bargain, ne- 
gotiate, and compromise becomes the most important 
asset utilized by actors in the system. The resulting 
web of compromises generates a confusing multiplic- 
ity of objectives-many in opposition to one another- 
that emerge as organizational and political goals. There- 
fore, it seems more likely that bureaus attempt to spend 
money on programs that will achieve organizational 
goals while also spending money on programs that ap- 
pease sponsors. In short, bureaus may not pursue spon- 
sor preferences specifically due to their complex na- 
ture and a desire to balance technical and allocative 
efficiency objectives. 

Given the difficulty of defining sponsor preferences, 
it will be equally difficult to define these complex 
expenditure-outcome relationships mathematically. 
For Indiana school corporations, strongly predictive 
budget-output relationships were found generally 
around specific years: 1984, 1990, and 1994. Not 
coincidentally, these also are years when the Indiana 
legislature made changes in the state’s education fi- 
nance formula. At these particular times, it seems 
appropriate that strong mathematical relationships 
should exist between expenditures and educational 
outcomes. At other times, when various and mul- 
tiple sponsor preferences are being pursued, it be- 
comes more difficult to find specific mathematical 
relationships. As such, it seems inappropriate for a 
bureau’s level of efficiency to be measured as a pur- 
suit of what could be the unattainable: an accurate 
and logical mathematical representation of a state’s 
legislative process. The difficulty in developing this 
mathematical relationship may be a primary reason 
that a primary educational production function (or 
production functions) is yet to be found. 

Finally, the attempted coupling of a bureau’s expendi- 
ture patterns to sponsor preferences also raises ques- 
tions about the appropriateness of using traditional 
average-marginal costs analyses as the primary deter- 
minant of efficiency within an organization. Average- 
marginal expenditure analyses usually are reserved for 
production activities that are well defined. Govern- 
ment spending for public services-such as educa- 
tion-is not one of these activities. Therefore, the use 
of a method like the modified quadriform analyses 
seems more appropriate. Here, acknowledging that a 
primary production function does not exist, efficiency 
is based on those organizations that are efficient pro- 
ducers of outcomes relative to those that are not. At 
this point, instead of pursuing a specific economic or 
mathematical relationship-that very likely will not 
be found-a series of “best practices” can be devel- 
oped by examining what the efficient bureaus are do- 
ing and what the inefficient bureaus are not. 
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Appendix: Theory of Budget- 
Maximizing Bureaucratic Behavior 
Most of traditional economics deals with the behav- 
ior of profit-seeking firms, owners of production fac- 
tors, and consumers. Since most economic activity is 
organized through profit-seeking firms by the vol- 
untary exchange of production factors for capital, and 
of capital for consumer goods, this methodology is 
appropriate for market exchanges. Economists also 
have developed an elaborate structure of widely ac- 
cepted propositions about what public goods and ser- 
vices ought to be supplied. However, even the theory 
of public goods rests on the assumption that public 
agencies-even though financed by government-will 
behave similarly to those in a competitive industry. 
Public choice theory-the field of economics that 
encompasses budget-maximization theory-offers an 
alternative framework to traditional economic analy- 
ses (Buchanan and Tollison 1984; Downs 1998; Pea- 
cock 1992). Using this alternative framework chal- 
lenges not only cost minimization assumptions, but 
also allows for a discussion on the structure of educa- 
tional bureaucracies as well as ideas of efficiency and 
accountability in education. 

In Bureaucracy and Representative Government (1 97 l), 
Niskanen developed a theory of supply for public bu- 
reaus that is 

based on a model of purposive behavior by 
the manager of a single bureau. . . . not to 
explain the actions of individuals but to gen- 
erate hypotheses concerning aggregate conse- 
quences of the interaction among individuals 
(p. 5 ) .  

This construction is similar to the theory of supply 
that is based on the model of the profit-seeking firm. 
In this instance, though, the bureaucrat is the central 
figure-the “chooser” or the “maximizer”-and is as- 
sumed to 

face a set of possible actions; 

have personal preferences among the outcomes 

choose the action within the possible set that is 

of these actions; and 

preferred. 

The larger political and organizational environment 
also is believed to influence the behavior of the bu- 
reaucrat by constraining sets of possible actions; chang- 
ing relationships between actions and outcomes; and 
influencing preferences (Niskanen 197 1, p. 7). 

The central motivational assumption for a business 
manager is that when profits of the firm are maximized, 
personal utility can be maximized in a variety of pecu- 
niary and nonpecuniary ways (Niskanen 1971, pp. 
36-37). Similarly, Niskanen believes bureaucrats also 
need to be recognized as individuals who maximize 
personal utility and not as those devoted solely to pro- 
moting the general welfare or the interests of the state. 
Consequently, several variables may enter a bureaucrat’s 
personal utility hnction: salary, perquisites of the of- 
fice, public reputation, power, patronage, output of 
the bureau, ease of making changes, and ease of man- 
aging the bureau. Moreover, he claims that during a 
bureaucrat’s tenure in office, all of these variables- 
except the last two-are a positive monotonic func- 
tion of the bureau’s total budget. Niskanen believes it 
is not necessary that a bureaucrat’s utility be strongly 
dependent on each variable increasing in conjunction 
with the budget, but only that increases are associated 
positively with the level of the budget. Consequently, 
budget maximization becomes an adequate proxy even 
for those bureaucrats with relatively low pecuniary mo- 
tivations and relatively high motivations for attending 
to the public interest (Niskanen 1971, pp. 38-39). 

Ultimately, Niskanen gives the most complete defini- 
tion of the central motivational assumption for bud- 
get-maximization theory: 

Subject to the constraint that the budget must 
be greater than or equal to the minimum to- 
tal costs of supplying the output expected by 
the bureau’s sponsor, bureaucrats maximize 
their total budget of their bureau during their 
tenure. 

He adds the “budget constraint” maxim because any 
bureau, during any budget period, may supply more 
or less than the expected level of output. However, 
over time, every bureau will be constrained to supply 
the output expected by the sponsor. A bureau that 
consistently promises more than it can deliver is pe- 
nalized by the discounting of future promises and the 
receipt of lower budgets. Conversely, a bureau that 
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performs better than expected is likely to be rewarded 
by higher future budgets (Niskanen 1971, p. 42). 

Budget-Output Function 

From the vantage point of the bureau, Niskanen as- 
serts that the preferences of the sponsor can be sum- 
marized mathematically by a budget-output finction 
(Niskanen 1971, p. 25). Any point represented by 
this function represents the maximum total budget a 
sponsor is willing to grant to the bureau for a specific 
expected level of output. The function has the follow- 
ing properties: 

H Over some range of expected output, the spon- 
sor is willing to grant a higher budget for a higher 
expected output. (The first derivative is a posi- 
tive monotonic function over the relevant range.) 

H Over some range, the sponsor is willing to grant a 
higher budget per unit of output for a smaller 
than expected output than for a larger than ex- 
pected output. (The second derivative is a nega- 
tive monotonic function over the relevant range.) 

Several types of equations share these two properties, 
but Niskanen uses a quadratic function of the follow- 
ing form to represent the concave-down budget-out- 
put function: 

where, 

B, = 

Q E  
t-l  

- t =  

a ,  b 

He claims 

maximum total budget sponsor is willing 
to grant to bureau during a specific time 
period; 

expected level of output by bureau during 
a specific time period; 

time in academic years; and, 

the coefficients for Q,-, and Q,:, 
respectively. 

a total budget-output function is a neces- 
sary building block for a theory of supply by bureaus 
because the exchange of promised activities and ex- 
pected output for a budget is conducted “entirely in 
total” rather than in “unit” terms. The budget-output 
function, therefore, should be considered to be the 

product of two relationships: (1) the relationship be- 
tween budget and level of service; and (2) the rela- 
tionship between level of service and output (Niskanen 
1971, pp. 25-26). 

Furthermore, Niskanen states that a bureaucrat usually 
can estimate the sponsor’s budget-output function &rly 
accurately from previous budget reviews, from recent 
changes in the composition of the collective organiza- 
tion, and by the levels of influence different constituen- 
cies exert on the sponsor. In addition, he believes a bu- 
reaucrat also possesses greater knowledge about the cost 
and production factors for the services provided than mem- 
bers of the sponsor organization do. In contrast, budgets 
offered by the bureau reveal little about the minimum 
budget amount that would be sufficient to supply a given 
output. Therefore, Niskanen claims, a bureaucrat needs 
relatively little information-most of which can be esti- 
mated by the revealed preferences of the sponsor-to ex- 
ploit the position as a monopoly supplier of a given ser- 
vice. The members of the collective organization, on the 
other hand, need a great deal of information-little of 
which can be estimated from revealed behavior-to ex- 
ploit their position as a monopsony buyer of services. 
Therefore, the theory Niskanen developed originally as- 
sumed that the sponsor is passive and knows the largest 
budget it is prepared to grant for an expected level of 
services. These characteristics are assumed because there 
is no incentive or opportunity for the sponsor to obtain 
information on the minimum budget necessary to sup- 
ply this service (Niskanen 1971, pp. 29-30). 

Finally, Niskanen’s completed theory of budget-maxi- 
mizing bureaucratic behavior states that subject to a 
budget constraint greater than or equal to the costs of 
supplying the output expected by a bureau’s spon- 
sors, bureaucrats attempt to maximize an agency’s to- 
tal budget during their tenure. As a result of this bud- 
get-maximizing behavior, Niskanen concludes that bu- 
reaus generate output that is produced inefficiently. 
Therefore, if the general theory of budget-maximizing 
bureaucratic behavior holds, expenditures for a public 
bureau should be represented by a quadratic budget- 
output function that is concave-down, with no statis- 
tically significant relationships between the current 
year’s total budget and its previous year’s organiza- 
tional outcomes, and with average costs of production 
that are not equal to marginal costs of production 
(Niskanen 1971, pp. 49-50). 
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Introduction 
Recent research continues to support assertions by 
policymakers and professional educators that teacher 
quality is of paramount importance in promoting 
higher levels of student achievement. Among school- 
ing characteristics, teacher effectiveness has been shown 
to explain the largest share of the variation in student 
achievement (Rivkin, Hanushek, and Kain 1998; 
Goldhaber, Brewer, and Anderson 1999). Differences 
in teacher quality have been found to explain more 
than one grade level equivalent of performance on stan- 

dardized tests by their students (Hanushek 1992). 
Moreover, the impact of having particular teachers ap- 
pears to explain students' achievement growth for sev- 
eral years (Sanders and Rivers 1996; Wright, Horn, 
and Sanders 1997). 

There is broad agreement on the critical importance 
of teachers. However, there are also longstanding con- 
cerns about the quality of the current K-12 teacher 
workforce.' Dating back to the early and mid-l980s, 
commissions such as the National Commission on 
Excellence in Education (1983), the Carnegie Forum 
on Education and the Economy (1986), and more 
recently, the National Commission on Teaching and 
America's Future (1996) have all stressed the impor- 
tance of teachers and the need to upgrade the skills 
of the teacher workforce. Today, teachers are better 
qualified, by some measures, than other college gradu- 
ates. We find that teachers are more likely to hold 
advanced degrees and tend to have higher undergradu- 
ate grade point averages. But teachers also tend to be 
less academically proficient as measured by college 
entrance exam scores, the number of remedial courses 

' Unless otherwise noted, we limit our discussion of teachers to those employed by public sector local education agencies. 
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they take in college, and the selectivity of the under- 
graduate colleges from which they graduate (Henke, 
Geis, and Giambattista 1996). 

Some have suggested large across-the-board salary in- 
creases as a means of addressing concerns about the 
academic proficiency of the teacher workforce (as well 
as perceived teacher shortages). Others, however, point 
out that across-the-board increases may not be a par- 
ticularly effective means of drawing more skilled per- 
sonnel into teaching (Ballou and Podgursky 1995, 
1997). In this paper, we investigate the hypothesis 
that observed differences in demonstrated academic 
proficiency may be due to the dissimilarity between 
teaching and other occupations in the structure of com- 
pensation. That is, we explore how compensation struc- 
tures influence the career path decisions of prospec- 
tive teachers. 

We use data from the Baccalaureate 
and Beyond Longitudinal Study 
(B&B) to estimate the probability of 
progress through the teacher pipeline 
of a cohort of academic year (AY) 
1992-93 college graduates. We find 
that, among other factors, college se- 
lectivity and college entrance exam 
scores predict progress through the 
teacher pipeline. We then estimate 
the returns to various attributes in the 
teacher and non-teacher labor mar- 
kets and find that, while the public 
sector teacher labor market primarily 
rewards experience and advanced de- 
gree, the non-teacher labor market rewards these two 
attributes as well as college selectivity and technical 
major. These differential returns imply opportunity 
costs to enter the teaching profession that vary sys- 
tematically based on an individual’s college and un- 
dergraduate major. 

This paper is arranged as follows: first, we provide 
background literature examining the relationship be- 
tween teacher quality and opportunity costs. Second, 
we describe the data used in our analyses. Third, we 
present results from models describing the probabil- 
ity of progress through several stages of the teacher 
pipeline as well as salaries in chosen occupations. 
Fourth, we simulate opportunity costs of entering the 

teaching profession for men and women with differ- 
ent academic backgrounds. Finally, we offer some con- 
cluding thoughts on policy implications and our re- 
search agenda. 

Background 

Teacher Quality and Effectiveness 

Using holistic measures of effectiveness that include 
observable and unobservable attributes, educational 
research has shown the overall impact of teacher qual- 
ity to be the most important predictor of student 
achievement among school-related variables. Rivkin, 
Hanushek, and G i n  (1998) estimate that, at a mini- 
mum, teacher quality accounts for 7.5 percent of the 
total variation in student achievement, a much larger 

share than any other educational in- 
put such as class size. This estimate 
is similar to that of an analysis by 
Goldhaber, Brewer, and Anderson 
(1999), who found that just over 8 
percent of the variation in student 
achievement is due to differences be- 
tween teachers. 

characteris tics 

These findings strongly suggest that 
raising the quality of the teacher 
workforce may be an effective lever 
for policymakers to raise student 
achievement levels. However, re- 
searchers and professional educators 
have been unable to reach a con- 
sensus on a concise set of teacher 

that correlate with student achieve- 
ment. Goldhaber, Brewer, and Anderson (1999), for 
instance, estimated that only 3 percent of the con- 
tribution teachers make toward explaining student 
achievement is correlated with teacher experience, 
degree level, and other teacher characteristics in- 
cluded in their statistical model (e.g., race and gen- 
der). The remaining 97 percent is associated with 
teacher qualities or behaviors that could not be iso- 
lated and identified, such as understanding how 
children learn, being able to convey academic con- 
tent, and connecting with the community. These 
traits and actions are certainly components of teacher 
quality but are difficult to include in statistical 
analyses. 
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Among studies that focus on observable inputs, rela- 
tively few studies that relate teacher characteristics to 
student outcomes include variables designed to mea- 
sure the academic skills of teachers. Research that does 
include these attributes, however, tends to show cor- 
relations with teacher effectiveness. For example, stud- 
ies all the way back to and including Coleman and 
Campbell (1966) have found teacher performance on 
a variety of standardized tests to be a good predictor 
of student achievement.2 

While not all studies show a positive relationship be- 
tween measures of teacher academic skills and student 
outcomes,3 a meta-analysis by Greenwald, Hedges, and 
Laine (1996) suggests that teacher academic skills are 
correlated with student outcomes more often than char- 
acteristics such as graduate education and experience 
levels. Of the 24 studies of teacher 
ability reviewed, 50 percent reveal a 
positive and statistically significant 
effect, 4 percent a negative and sta- 
tistically significant effect, and 46 
percent no statistically significant ef- 
f e ~ t . ~  This contrasts with studies of 
teacher experience and teacher edu- 
cation in which 72 percent of 46 stud- 
ies and 68 percent of 68 studies, re- 
spectively, fail to show statistically 
significant effects. 

Unfortunately, the teacher workforce 
tends to consist of college graduates 
of lesser academic proficiency: teach- 

Murnane and Singer 1991; Turner 1998; Vance and 
Schlechty 1982). 

Compensation Structures 

The differences between the structures of compensa- 
tion in the teacher and non-teacher labor market may 
in part explain why individuals with stronger dernon- 
strated academic skills tend to choose professions other 
than teaching. Although diverse, research on the struc- 
ture of compensation in the non-teacher labor market 
suggests there are rewards for productivity on the job. 
Bretz and Milkovich (1989), for instance, estimate that 
93 to 99 percent of private sector firms use some type 
of pay-for-performance plan for salaried individuals. 
Often, it takes an indirect form where individuals are 
rewarded for characteristics correlated with produc- 

tivity. Studies have shown that the 
private sector labor market provides 
financial rewards for individuals who 
graduate from more selective colleges 
(Brewer, Eide, and Ehrenberg 1999) 
and who have higher standardized 
test scores (Murnane and Willet 
1995). 

In contrast, the explicit compensa- 
tion structure used in over 95 per- 
cent of public local education agen- 
cies (LEAS) is known as the single 
salary schedule. This compensation 
structure differs significantly from 
that of most other occupations be- 

ers are more likely to be drawn from the lower end of 
the distribution of standardized test scores and are 
more likely to have taken remedial coursework in 
college relative to their college graduate counterparts 
(Henke, Gies, and Giambattista 1996). Moreover, 
several studies suggest that this trend has become 
more pronounced in recent decades (Ballou 1996; 

cause it typically rewards only two characteristics 
within a given LEA: teacher experience and degree 
level (Odden and Kelley 1997). It is important to 
note that despite its rigidity, the teacher labor mar- 
ket may still reward individual characteristics such 
as college selectivity and undergraduate major. For 
example, there may be informal sorting of teachers 

Ferguson (19 98), for instance, found measures of teachers’ literacy skills, as measured by the Texas Examination of Current Administrators 
and Teachers, were associated with student achievement gains on mathematics tests, and Ferguson (1996) found a relationship between 
teachers’ American College Testing Program (ACT) scores and students’ fourth-grade reading test scores. Ehrenberg and Brewer (1 994) 
found that college selectivity predicted students’ test performance, and Strauss and Sawyer (1986) found a relationship between teachers’ 
performance on licensure exams and students’ test scores. 
For example, see Summers and Wolfe (1977) and Pugach and Raths (1983). 
Greenwald, Hedges, and Laine (1996) classify all teacher background characteristics as teacher ability except for teacher education and 
teacher experience. Examples include verbal and quantitative test scores. 
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on the salary schedule within an LEA that leads to 
differential rewards for characteristics other than de- 
gree and experience levek5 Additionally, we may ob- 
serve sorting of teachers between LEAs if, for example, 
teachers from more selective colleges tend to teach at 
higher paying schools. Empirical evidence suggests 
that teachers with strong academic skills tend to mi- 
grate to LEAs and schools with high socioeconomic 
and high-achieving students (Lankford and Wyckoff 
2000). 

Such structural differences between the teaching pro- 
fession and all other occupations suggest opportunity 
costs that vary markedly depending on individual back- 
ground characteristics. For instance, if the non-teacher 
labor market rewards college selectivity more than the 
teacher labor market, we may predict 
that individuals who attend more se- 
lective colleges make greater financial 
sacrifices to enter the teaching pro- 
fession relative to those who attend 
less selective colleges. Similarly, if the 
premium for majors such as math, 
science, or engineering is greater in 
the non-teacher labor market relative 
to the teacher labor market, we may 
predict similar differences in the op- 
portunity cost of entering the teach- 
ing profession. 

The Teacher Pipeline 

The purpose of this paper is to better understand ca- 
reer decisions related to the teaching profession made 
by recent college graduates. The teacher pipeline is a 
useful theoretical construct that provides a framework 
for a discussion of the supply of K-12 teachers. Our 
theoretical pipeline is presented in figure 1. Each node 
in the pipeline is based on a question from B&B (dis- 
cussed below). The first node is based on the ques- 
tion, “Have you ever trained or worked as a teacher at the 
preschool, grade school, or  high school level, or are you 
currently considering teaching at these leveh?”Related ques- 
tions pertain to completion of a student teaching class 

or a teacher certification program, or both, but fall 
outside the scope of this paper. Individuals who an- 
swer yes to the first node are then asked, “Beginning 
aroundyour graduation, how many applicationsfor teach- 
ing positions have you submitted?” 

The subsequent nodes in the teacher pipeline are based 
on the questions “How many offers for teaching posi- 
tions have you received?”and “Didyou accept any of those 
offers?” These stages are fundamentally different from 
the previous two in that they reflect demand side forces 
in the teacher labor market. LEAs play the primary 
role in providing job offers, and accepting an offer is 
conditional on receiving at least one job offer. 

If there are differentials between the teacher labor force 
and other recent college graduates on 
measures of academic skills, how are 
they reflected, if at all, in the various 
stages of the pipeline leading up to 
employment? Research on pathways 
to the classroom that compares 
teacher candidates to other college 
graduates suggests that attrition is 
spread throughout the pipeline. High 
school seniors who intend to major 
in education score lower on college 
entrance exams than their college- 
bound peers (Gitomer, Latham, and 
Ziomek 1999). Henke, Chen, and 
Gies (2000) and Henke, Gies, and 
Giambattista (1996) found that the 

college entrance examination scores for those who pre- 
pared to teach, were teaching, or were considering 
teaching were lower than those of their undergraduate 
counterparts. 

Empirical research on decisions made by teachers is con- 
sistent with these trends as well. For instance, in a study 
on the attrition rate out of the teaching profession, 
Henke, Chen, and Gies (2000) found that graduates in 
the top quartile of college entrance examination scores 
are twice as likely as those in the bottom quartile to 
leave the profession in less than 4 years (32 percent vs. 

For example, it may be the case that teachers with attributes that are more in demand (e.g., math and science teachers) tend to be credited 
with more years of experience than those with backgrounds in other subjects. Such an example shows how districts might reward 
attributes other than degree and experience levels while ostensibly staying within the framework of the single salary schedule. 
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Figure 1. The teacher pipeline 

Have you ever trained or worked as a teacher at  the 
preschool, grade school, or high school level, or are 
you currently considering teaching at these levels? 

1 Yes 

Have you ever completed a student teaching 
course? 

I 

Either Yes or No 1 
Have you ever earned state certification 
(emergency, temporary, probationary, regular, 
advanced)? 

Either Yes or No 1 

No 
Exit the teacher pipeline 

Beginning around your graduation, how many 
applications for teaching positions have you 
submitted?" 7 

I Greater than 0 

Exit the teacher pipeline 

$. 
How many offers for teaching positions have you 
received? 

0 

Greater than 0 

Did you accept any of those offers? 

Teacher 

Exit the teacher pipeline 

~ ~~ ~~ ~ ~ ~ ~ ~~ ~~ ~~ 

SOURCE: Created by the authors based on questions from the US. Department of Education, National Center for Education 
Statistics (NCES), Baccalaureate and Beyond Longitudinal Study (B&B). 
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16 percent). Existing research on the teacher pipeline is 
succinctly summarized by Murnane and Singer (1991), 
who write that “college graduates with high test scores 
are less likely to take jobs, employed teachers with high 
test scores are less likely to stay, and former teachers 
with high test scores are less likely to return.” 

Data and Methodological Approach 

This paper analyzes data derived from the Baccalaure- 
ate and Beyond Longitudinal Study (B&B), a nation- 
ally representative survey of more than 10,000 indi- 
viduals who completed an undergraduate degree in 
AY 1992-93. Participants were initially selected from 
the 1992-93 National Postsecondary Student Aid 
Study (NPSAS:93) and were interviewed for B&B in 
1994 (B&B:93/94) and again in 
1997 (B&B:93/97). Students pro- 
vided comprehensive information on 
themselves, including demographic 
characteristics, family background 
experiences, undergraduate and 
graduate level educational achieve- 
ment, and labor market experiences 
through 1997. B&B devotes special 
attention to career decisions related 
to the teaching profession. 

In the pipeline analysis portion of 
our paper, we confine our attention 
to the 10,080 individuals who re- 
sponded to the first follow-up 
(B&B:93/94). For each node of the teacher pipeline 
construct that we analyze, we use a logistic probabil- 
ity model to estimate the probability of progress, 
where the dependent variable is a discrete choice vari- 
able that takes on binary values. The first node esti- 
mates affirmative answers to “Have you ever trained or 
worked as a teacher at the preschool, grade school, or high 
school level, or are you currently considering teaching at 
these levels?” We refer to this node as “Have you ever 
considered teaching as a profession?‘ The second node 
we estimate is conditional on progress through the 
previous node and is derived from the question, “Be- 
ginning around your graduation, how many applications 
f i r  teaching positions have you submitted?” For simplic- 
ity, we truncate all numbers of applications greater 
than zero to 1, transforming the node to the question 
“Beginning around your graduation, have you submitted 
at least one teaching application?” 
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Omitting nonrespondents gives us a sample size of 
9,845 observations, of which 3,235 have taught, 
trained, or are considering teaching as a profession. Of 
these 3,235 individuals, 1,702 submitted at least one 
teaching application; 1,533 submitted zero applica- 
tions. 

We group our explanatory variables into three vectors: 
demographic characteristics (gender and race/ 
ethnicity), family background variables (parents’ in- 
come, and parent occupation), and demonstrated aca- 
demic proficiency (college selectivity index, under- 
graduate major, undergraduate grade point average, 
and college entrance exam score). Math, science, and 
engineering majors are aggregated into a composite 
technical major dummy variable. College selectivity 

data comes from Barroni Prof3les of 
American Colleges and the College 
Board. We define the college selec- 
tivity as the average Scholastic Apti- 
tude Test (SAT) score of the incom- 
ing class of AY 1989-90. College en- 
trance exam scores are re-centered 
scores on the SAT or equivalent ACT 
scores. Details on variable construc- 
tion are provided in appendix A. 

Columns (1) and (2) in table 1 
present the average characteristics of 
respondents who have not and have 
considered teaching, respectively. 
(Unless otherwise noted, differences 

are significant at the p = .05 level.) In the sample, 
men comprise 50 percent of the respondents who have 
not considered teaching, in contrast to 31 percent of 
the respondents who have considered teaching as a pro- 
fession. And, while the proportions of White students 
in the two groups are statistically equal, we see differ- 
ences between the groups for minority students. Na- 
tive Americans and African Americans make up greater 
shares of those considering teaching relative to those 
who do not. Conversely, Asian and Pacific Islander 
Americans make up a lesser share of those considering 
teaching relative to those who do not. 

Among family background characteristics, students 
who have considered teaching report having a mother 
employed as a teacher more frequently and tend to 
come from families with lower family incomes. The 
mean college entrance exam score and college selectiv- 
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Table 1. Descriptive statistics of the teacher pipeline 

Characteristic 

Have not  Considered Considered, Considered, 

(1) (2) 13) (4) 
considered teaching teaching' have not applied appliedz 

Male (in percent) 
Native American (in percent) 
Asian and Pacific Islander 

American (in percent) 
African American (in percent) 
Non-White Hispanic (in percent) 
White (in percent) 

Mother i s  a teacher' (in percent) 
Father is a teacher3 (in percent) 
Family income (in dollars) 

College selectivity index4 
Technical major (in percent) 
Undergraduate grade point average 
College entrance exam score 

49.59 
0.53 

5.42 
5.17 
4.95 

83.24 

7.56 
2.79 

47,473 

1,009 
22.31 
3.06 

1,015 

31.07 
0.87 

2.01 
7.23 
5.53 

83.77 

10.64 
2.92 

42,65 1 

987 
1 1.90 
3.12 
977 

38.94 
0.78 

3.00 
8.94 
4.96 

81.47 

8.47 
3.16 

44,797 

996 
15.59 
3.04 
995 

23.97 
0.94 

1.12 
5.70 
6.05 

85.84 

12.52 
2.73 

40,715 

980 
8.58 
3.18 
96 1 

Total respondents 6,610 3,235 1,533 1,702 

'Considered teaching i s  defined as yes to "Have you ever considered teaching as a profession?" 
'Applied i s  defined as yes to "Beginning around your graduation, have you applied to at  least one teaching job?" 
3Parent occupation comes from the parent survey of the 1992-94 National Postsecondary Student Aid Study (NPSAS:93), which 
was given only to a sample of the NPSAS:93 respondents. 
4Average Scholastic Aptitude Test (SAT) score of the incoming class of AY 1989-90. 
SOURCE: US. Department of Education, National Center for Education Statistics, 1993/94 Baccalaureate and Beyond Longitudinal 
Study (B&B:93/94). 

ity index for those who consider teaching are 38 and 
22 points less, respectively, than the mean score and 
selectivity index of their counterparts. These results 
are consistent with previous research, discussed above, 
showing a negative relationship between some mea- 
sures of academic skills and the propensity to enter 
and remain in the teaching profession. Respondents 
who have considered teaching also report majoring in 
technical fields at lower rates than those who have not 
considered teaching. 

Sample characteristics for those who applied to zero 
teaching jobs and those who applied to at least one 
teaching job, conditional on having considered teach- 
ing as a profession, are presented in columns ( 3 )  and 
( 4 ) ,  respectively. The differences between these two 
groups are similar to the previous node in the teacher 
pipeline. Males comprise 39 percent of those who do 
not apply, 15 percentage points more than the per- 
cent of men among applicants. White students make 
up a higher share of nonapplicants; Asian and Pacific 
Islander Americans and African Americans make up 
lesser shares of applicants than of nonapplicants; and 
Native Americans and non-White Hispanic Americans 

make up greater shares of applicants than of 
nonapplicants. 

The differences in family background characteristics 
are consistent with those of the previous node. The 
mean college entrance exam score and college selectiv- 
ity index of those who apply are 34 and 16 points less, 
respectively, than the mean score and index of those 
who choose not to apply. And, among those who con- 
sidered teaching, those with technical majors make up 
a lesser share of applicants than of nonapplicants. 

An important point to note in the construction of the 
pipeline is that college choice may not be indepen- 
dent of the decision to become a teacher. It may be 
the case that individuals who intend to teach select a 
different set of colleges than their peers (Reback in 
press). If less selective colleges are more likely to offer 
teacher-training programs, then college selectivity is 
endogenous to our model. A similar line of reasoning 
is appropriate for undergraduate major because an edu- 
cation major is often a requirement for successful 
completion of a teacher training and certification pro- 
gram. Furthermore, if there is a correlation between 
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undergraduate grade point average and major, grade 
point average may also be endogenous to our pipeline 
model. Thus, we estimate two variants of our pipeline 
model. The first includes the college-specific variables 
college selectivity, technical major, and undergradu- 
ate grade point average that we treat as exogenous. In 
the second variant, we substitute college entrance exam 
scores for all college-specific variables. 

Our wage regression model analyzes a different subset 
of B&B data. To obtain sufficient variation in our 
sample, we stack observations from B&B:93/94 and 
B&B:93/97 and estimate the returns to various char- 
acteristics separately for teachers and non-teachers.G 
Because individuals potentially appear in our sample 
multiple times, we estimate our wage regressions us- 
ing a random effects model. 

We limit our analysis to individuals 
who provide information on their oc- 
cupation and salary for their job in 
April of the survey year (B&B:93/97 
asks for most recent job if the respon- 
dent is not employed in April). We 
further restrict our sample to indi- 
viduals who worked full time, defined 
as working at least 30 hours per week. 
Because the single salary schedule is 
less prevalent among private sector 
teachers, we exclude teachers who are 
employed by private schools or whose 
sector of occupation cannot be deter- 
mined. As a result, our final sample size is 13,636 ob- 
servations, of which 1,421 are public sector teachers 
and 12,215 are non-teachers. 

The dependent variable for our wage model is the natu- 
ral log of annual salary. In each survey, respondents 
report dollar figures and the unit of time in which 
they report their salary, which can be any of per hour, 
per day, per week, per month, or per year. For pur- 
poses of comparison, we convert all wages to annual 
salary, using the conversion suggested by the docu- 
mentation in the B&B, and adjust to 1997 dollars.' 

The explanatory variables in the wage model are vec- 
tors of demographic characteristics (gender, race/ 
ethnicity, marital status, and number of dependents), 
demonstrated academic proficiency (college selectiv- 
ity index, undergraduate major, undergraduate grade 
point average, college entrance exam score, and ad- 
vanced degree status), and labor market characteris- 
tics (years of full-time work experience and state of 
residence). Advanced degree is a dummy variable that 
indicates any of master's degree, first professional (e.g., 
JD), or doctoral degree. 

It is important to note that by estimating the rates of 
return in the teacher and non-teacher labor market 
separately, we do not consider the role of wages in the 
selection of occupation. This potentially biases our 

findings if choice of occupation is cor- 
related with both included explana- 
tory variables and wages. 

Table 2 presents the basic descriptive 
statistics of teachers in column (1) and 
of non-teachers in column (2). A num- 
ber of differences between the two 
groups resonate with previous research 
and our findings from the teacher 
pipeline. The higher percentage of fe- 
males among teachers is consistent 
with the historical gender composi- 
tion of this profession (Bacolod 
2001). In addition, relative to all other 
occupations, the teacher labor force is 

made up of higher shares of Whites and non-White 
Hispanic Americans and a lower share of Asian and 
Pacific Islander Americans. There are some striking dif- 
ferences between teachers and non-teachers in terms of 
their academic attributes and skills. Perhaps not sur- 
prisingly, teachers report majoring in technical fields 
less often than non-teachers. The mean college entrance 
exam score of teachers is 54 points less than that of 
non-teachers; for the college selectivity index, this dif- 
ference is 41 points. However, teachers have higher rates 
of advanced degree attainment and a higher mean grade 
point average than non-teachers. 

Such an approach is warranted by Chow tests that indicate structural differences between these subsamples. 
' Because teachers typically have 2 months of leave from work during their students' summer vacation, we also estimate our models using 

an annualized salary that assumes a 180-day year, a 36-week year, and a 10-month year. This is in contrast to the 260-day year, 30-week 
year, 12-month year for non-teachers. We experiment with these conversions, but these do not affect our wage regression results in 
significant ways. 
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I Table 2. Descriptive statistics for the wage regression model 

Characteristic 
Public sector teachers Non-teachers 

(11 (21 

Male (in percent) 22.17 
Native American (in percent) 0.77 
Asian and Pacific Islander American (in percent) 0.77 
African American (in percent) 5.14 
Non-White Hispanic (in percent) 6.26 
White (in percent) 86.70 
Married (in percent) 55.26 
Dependents (including self) 2.1 5 

College selectivity index 962 

Undergraduate grade point average 3.24 
College entrance exam score 950 

Advanced degree (in percent) 8.44 
Years of experience 2.55 

Salary (in dollars) 24,378 

Technical major (in percent) 7.53 

47.09 
0.61 
3.91 
5.83 
4.70 

84.36 
35.22 

1.72 

1,003 
19.21 

3.03 
1004 

5.93 
2.37 

30,474 

Total respondents 1,421 12,215 

SOURCE: US. Department of Education, National Center for Education Statistics, 1993/94 Baccalaureate and Beyond Longitudinal 
Study (B&B:93/94). 

Resu I t s 

ProgressThrough theTeacher Pipeline 

The first logistic probability model we estimate ana- 
lyzes the decision to consider teaching as a profession. 
Table 3 presents the marginal probabilities for this 
model. (Marginal probabilities are calculated for a per- 
son with the mean characteristics.) Column (1) pre- 
sents results that include college-specific characteris- 
tics (college selectivity index, undergraduate major, and 
undergraduate grade point average). Perhaps not sur- 
prisingly, males are predicted to be less likely (by about 
14 percentage points) than females to consider teach- 
ing; in fact, based on the overall sample mean, they are 
almost 60 percent less likely than females to answer in 
the affirmative. African Americans are significantly more 
likely to consider teaching while Asian and Pacific Is- 
lander Americans are significantly less likely to con- 
sider it. 

Family background characteristics also appear to in- 
fluence the decision to consider teaching. Individuals 
whose parents have higher incomes are significantly 
less likely to consider teaching as a profession; for ev- 
ery additional $10,000 in income of an individual’s 
parents, the probability that one considers teaching 
falls by 0.4 percentage points. Individuals who report 

a mother employed as a teacher are also 9 percentage 
points more likely to consider teaching. 

Majoring in a technical field is associated with an 11 
percentage point decline in the probability of answer- 
ing yes. Also, having a 3.5 undergraduate grade point 
average rather than a 2.5 is predicted to increase the 
probability that individuals choose teaching by 3 per- 
centage points. One explanation for the divergent find- 
ings between grade point average and college selectiv- 
ity is that there may be grade inflation in education 
programs. 

As we discussed above, it may be inappropriate to in- 
clude measures of college selectivity, undergraduate 
major, and undergraduate grade point average in this 
stage of the pipeline analyses because individuals may 
choose their college and college courses based on their 
desire to teach. In column (2) of table 3, we present 
the marginal probabilities from a model that substi- 
tutes college entrance exam scores for these three mea- 
sures of demonstrated academic proficiency. The coef- 
ficients of all nonacademic variables in the model 
change little in this specification of the model, and 
the results with regard to demonstrated academic skills 
also remain quite similar. An increase of 100 points in 
one’s college entrance exam score is predicted to de- 
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Table 3. Marginal probabilities for the pipeline node I' 

Characteristic I1 ) 12) 

Constant 0.0294 (0.0555) 0.0489"" (0.0297) 

Native American 0.0679 (0.0563) 0.075 (0.0565) 
Asian and Pacific Islander American -0.1833" (0.0301) -0.209' (0.03) 
African American 0.0568" (0.0201) 0.0305 (0.01 99) 
Non-White Hispanic 0.021 3 (0.021 6) 0.0013 (0.0214) 

Male -0.1415" (0.0102) -0.1622" (0.0099) 

Parents' income (each additional $1 0,000) -0.0038, (0.001 1) -0.0037' (0.001 1) 
Mother is a teacher 0.0922" (0.0260) 0.0939, (0.026) 
Father is a teacher 0.0087 (0.0454) 0.001 2 (0.0454) 

College selectivity index2 -0.0202" (0.0046) t 
Technical major -0.1 129" (0.0139) t 
Undergraduate grade point average 0.0336" (0.0100) t 
College entrance exam score' t -0.01 33, (0.0028) 

Total respondents 9,845 9,845 
-2 log likelihood -5,965 -6,010 

*Indicates p value < .05. 
**Indicates p value < .lo. 
tNot applicable. 
'Affirmative to "Have you ever considered teaching as a profession?" 
2Each 100-point increase. 
NOTE: Standard errors are in parentheses. 
SOURCE: US. Department of Education, National Center for Education Statistics, 1993/94 Baccalaureate and Beyond Longitudinal 
Study (B&B:93/94). 

crease the probability of considering teaching by 
roughly 1 percentage point. 

The second node in the teacher pipeline that we esti- 
mate models responses conditional on having consid- 
ered teaching as a career. Column (1) of table 4 pre- 
sents the marginal probabilities for the model that in- 
cludes college-specific variables. The results for this 
decision node are strikingly similar to those for con- 
sidering teaching as a profession. Again, gender is a 
significant predictor of application among those who 
considered teaching as a profession; males are almost 
14 percentage points less likely to apply for a teaching 
job than females. 

Family background variables continue to predict 
progress through the teacher pipeline as well. An in- 
crease of $10,000 in parent income is associated with 
a 0.6 percent loss of the probability of progress, and 
having a mother who is a teacher increases the prob- 
ability of progress by 13 percentage points. 

The marginal probability for college selectivity is 2 per- 
centage points for every 100 point change in college se- 
lectivity For example, an individual who has considered 
teaching and graduates from Dartmouth College (col- 
lege selectivity = 1130) is about 3 percentage points less 
likely to apply for at least one teaching job than someone 
at the University of Kentucky (college selectivity = 990), 
all else equal. Technical majors are 11 percentage points 
less likely to apply for at least one teaching job. These 
results should be treated with caution, however, because 
of the potential correlation between unobservable career 
desires and our included explanatory variables. 

In column (2), we report the results when we substi- 
tute college entrance exam scores for college selectiv- 
ity, technical major, and undergraduate grade point 
average. Again, the estimated coefficients change little 
and support the general finding that at this second 
node, individuals who attend more selective colleges 
(or have higher college entrance exam scores) are less 
likely to actually apply for a teaching job. 
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Table 4. Marginal probabilities for the pipeline node Ill 
Characteristic (1 1 (2) 

Constant -0.0402 (0.1 054) 0.31 96" (0.056) 

Native American 0.0343 (0.0973) 0.0364 (0.0974) 
Male -0.1 386' (0.0202) -0.1 709' (0.01 97) 

Asian and Pacific Islander American -0.21 22' (0.0707) -0.2325' (0.0703) 
African American -0.1 091 ' (0.0366) -0.1 553' (0.0358) 
Non-White Hispanic 0.0497 (0.0408) 0.0238 (0.0401) 

Mother is  a teacher 0.1 332' (0.0489) 0.1 301 * (0.0487) 
Parents'income (each additional $10,000) -0.0055* (0.0022) -0.0064' (0.0022) 

Father is a teacher -0.0657 (0.0871) -0.0376 (0.0863) 

College selectivity index2 -0.0214" (0.0087) t 
Technical major -0.1 125' (0.0292) t 
Undergraduate grade point average 0.1 194' (0.0198) t 
College entrance exam score2 t -0.0199' (0.0055) 
Total respondents 3,235 3,235 
-2 log likelihood -2,140 -2,163 

'Indicates p value < .05. 
tNot  applicable. 
'Affirmative to "Beginning around graduation, have you applied to a t  least one teaching job?" 
'Each 100-point increase. 
NOTE: Standard errors are in parentheses. 
SOURCE: US. Department of Education, National Center for Education Statistics, 1993/94 Baccalaureate and Beyond Longitudinal 
Study (B&B:93/94). 

Wage Structures in theTeacher and Non- on the single salary schedule. There are significant and 
positive rates of return to experience and attainment 
of an advanced degree. Each additional year of experi- 
ence is associated with a 5.7 percent higher salary, and 
the completion of an advanced degree is correlated with 
a 9.5 percent higher salary, all else equal. In contrast, 
there are no differences in salaries, all else equal, based 

Teacher Labor Markets 

Table 5 presents the random effects coefficient esti- 
mates of wages in the teacher and non-teacher labor 
markets. It is generally accepted practice to estimate 
the wages of males and females separately, given that 
there are differential returns by gender to various in- 
dividual characteristics (Deolaliker 1993; Lundberg 
and Rose 2002; Schultz 1993). Since there are rela- 
tively few male teachers, the coefficient estimates for 
the male teacher model tend to be insignificant. For 
this reason, we do not report these results by gender; 
however, the magnitudes of the coefficient estimates 
were generally consistent with the estimates from the 
pooled sample of men and women. 

Column (1) of table 5 presents the coefficient esti- 
mates for all teachers. We see a number of results that 
are consistent with the determination of salaries based 

on a teacher's race/ethnicity (Native Americans are the 
exception), marital status, or number of dependents.* 
Nor are there statistically significant differences based 
on college selectivity, major, or undergraduate grade 
point average, measures that proxy for demonstrated 
academic proficiency and training. 

These findings are certainly consistent with the use of 
the single salary schedule as a compensation structure. 
It is useful to recall that even with the use of the single 
salary schedule it was possible to observe returns to 
demonstrated academic proficiency, subject matter 
training, or other attributes in the teacher labor 

Men are found to receive a small wage premium in the teacher labor market, but the magnitude of this effect is far less than that in the 
non-teacher labor market. 
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Table 5. Random effects model results 

Public sector teachers Non-Teachers Public sector teachers Non-Teachers 
Characteristic (1) (2) (3) (4) 
Constant 9.8999' (0.1 083) 9.4727" (0.0735) 10.0405' (0.0606) 9.6663" (0.0424) 
Male 0.0501' (0.0189) 0.1630' (0.0123) 0.0469' (0.0184) 0.1681* (0.012) 

Asian and Pacific Islander American -0.0220 (0.1002) 0.0558** (0.031 1) -0.0069 (0.0998) 0.0708* (0.031 2) 
Native American -0.1 735* (0.0864) 0.1021 (0.077) -0.1786* (0.0862) 0.0720 (0.0776) 

African American 0.0593** (0.035) -0.01 13 (0.0262) 0.0546 (0.0347) -0.0201 (0.0262) 
Non-White Hispanic -0.01 13 (0.0340) -0.0285 (0.0296) -0.0058 (0.0339) -0.0399 (0.0298) 
Married 0.0057 (0.0200) 0.01 23 (0.0147) 0.0033 (0.0201) 0.0219 (0.0147) 
Dependents (including self) -0.0030 (0.0084) 0.0486* (0.0069) 0.001 4 (0.0087) 0.0435' (0.0070) 

College selectivity index' 0.0077 (0.0087) 0.01 22* (0.0058) t t 
Technical major 0.0389 (0.0293) 0.1 306* (0.0154) t t 
Grade point average 0.0356'* (0.01 89) 0.0883' (0.01 24) t t 
College entrance exam score' t t 0.0054 (0.0049) 0.0208* (0.0035) 

Advanced degree 0.0953* (0.0271) 0.0666* (0.021 6) 0.0968* (0.0269) 0.0827' (0.021 6) 
Years of experience 0.0570* (0.0050) 0.0943' (0.0031) 0.0562' (0.0050) 0.0934* (0.0031) 

Total respondents 1,421 12,215 1,421 12,215 
-2 res log likelihood 458.9 20,301.8 450.7 20,375.7 

*Indicates p value < .05. 

**Indicates p value < .TO. 
tNot  applicable. 
'Each 100-point increase. 
NOTE: Standard errors are in parentheses. 
SOURCE: US. Department of Education, National Center for Education Statistics, 1993/94 Baccalaureate and Beyond Longitudinal 
Study (B&B:93/94). 

market as a result of sorting within or between dis- 
tricts. As we describe below, however, the fact that we 
do not observe returns to academic skills or subject 
matter training implies that the teacher labor market 
differs markedly from the non-teacher labor market. 

Column (2) shows the random effects model estimates 
of the returns for the non-teacher labor market. Un- 
like the teacher labor market, we find strong evidence 
of returns to gender, family composition, measures of 
demonstrated academic skills and training, and labor 
market experience. (Unless otherwise noted, all of the 
differences between the teacher and non-teacher labor 
markets discussed below are statistically significant at 
the 95 percent confidence level). Males are predicted 
to earn a pay premium of about 16 percent compared 
to a premium in the teacher labor market of only 5 
percent. There is also a premium for individuals with 
children; we observe a 5 percent higher wage for every 
additional dependent. These findings for the non- 
teacher labor market are broadly consistent with pre- 
vious findings in the literature. 

There are important differences between the two la- 
bor markets in the returns to demonstrated academic 
proficiency and specialization. While there is little evi- 
dence in the teacher labor market of returns to college 
selectivity, in the non-teacher labor market, individu- 
als who attend more selective colleges are predicted to 
earn more. An individual from a college with a 100 
point higher selectivity index than the average is pre- 
dicted to make 1.2 percent more in salary. We also 
observe that the return to undergraduate grade point 
average is higher in the non-teacher labor market than 
in the teacher labor market. A 1-point increase in grade 
point average is associated with an 8.8 percent increase 
in salary, whereas in the teacher labor market the same 
increase is associated with only a 3.6 percent increase 
in salary (the 'difference between these two estimates 
is significant at the 90 percent confidence level). Fi- 
nally, the non-teacher labor market appears to signifi- 
cantly reward individuals who major in technical sub- 
jects; we estimate a 13 percent pay premium for those 
who have either a math, science, or engineering major. 

72 
66 



Occupational Choices and the Academic Proficiency of the Teacher Workforce 

It is worth noting that the return to experience in the 
non-teacher labor market, where there is estimated to 
be a 9.4 percent pay premium for an additional year 
of experience, is significantly larger than the 5.7 per- 
cent return to an additional year of experience in the 
teacher labor market. This difference is potentially 
important if long-term earnings potential influences 
occupational choice. Given that we are estimating 
wages for a sample of recent college graduates (they 
graduated in AY 1992-93), most have relatively little 
labor market experience. Furthermore, we do not know 
how many years of teaching experience teachers are cred- 
ited as having. Thus, our estimates of the returns to 
experience should be treated with caution. 

As we discussed in the teacher pipeline section, the 
choice of college-and by extension, 
undergraduate major and grade point 
average-may be endogenous to the 
selection of occupation. We address 
this problem in the same manner as 
in our approach in the teacher pipe- 
line section and substitute college en- 
trance exam score for college-specific 
variables in this paper.g In columns 
( 3 )  and (4)  we present the results 
from our random effects model that 
substitutes college entrance exam 
score for college selectivity, under- 
graduate major, and undergraduate 
grade point average. Our overall find- 
ings with regard to academic skills 
change little with this model specification. In the non- 
teacher labor market, wages are predicted to be higher 
for individuals with higher SAT scores (by about 2 
percent for every 100 SAT points); however, there is 
no corresponding premium for SAT scores in the 
teacher labor market. 

In our final model specification (which is not included 
in the table), we estimate models that include both 
college-specific variables and college entrance exam 
scores. Consistent with our prior findings, neither in- 
dividual SAT score or college selectivity are rewarded 

in the teacher labor market. In contrast, we observe 
marginally significant (at the 10 percent level) rates of 
return for these two characteristics in the non-teacher 
labor market. 

The differences in compensation structure between the 
teacher and non-teacher labor markets imply that the 
financial opportunity costs associated with teaching 
vary systematically based on individual background 
characteristics. The implications of these differences 
are discussed below. 

Opportunity Cost Simulations 
In this section, we discuss our simulations of the fi- 
nancial opportunity costs associated with teaching as 

opposed to entering the non-teacher 
labor market. We simulate the costs 
for men and women with different 
academic backgrounds (training, de- 
gree level, and college selectivity) as 
well as for individuals with different 
experience levels. In general, we cal- 
culate opportunity costs as the aver- 
age of the difference of the predicted 
salary as a teacher less the predicted 
salary as a non-teacher. A more de- 
tailed discussion of the simulation is 
provided in appendix B. 

Based on the actual characteristics in 
our sample, we estimate what men and 

women would have earned had they chosen the alter- 
nate occupation (e.g., teacher entered the non-teacher 
labor market and vice versa). The average predicted wage 
for female teachers is $23,692, about $600 less than 
the predicted wage for female college graduates outside 
of teaching. The average predicted wage for male teach- 
ers is $24,975, which is about $5,000 less than the 
predicted wage for males outside of teaching. 

Figures 2 through 4 show the results of various simula- 
tions. The horizontal axis illustrates the opportunity 
cost depending on the selectivity of the college attended. 

9 One might argue that scores on college entrance exams are themselves endogenous; for instance, individuals who wish to enter a particular 
occupation may study more than those wishing to enter a different occupation. This argument, however, seems less plausible than the 
argument for the endogeneity of college selectivity and major. 
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Figure 2. Simulated opportunity costs of entering the teaching profession: No work experience, 
no advanced degree 

Simulated opportunity cost 
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SOURCE: Authors' simulations based on the US. Department of Education, National Center for Education Statistics, Baccalaureate 
and Beyond Longitudinal Study (B&B). 

Figure 3. Simulated opportunity costs of entering the teaching profession: No experience, with 
advanced degree 
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SOURCE: Authors' simulations based on the US. Department of Education, National Center for Education Statistics, Baccalaureate 
and Beyond Longitudinal Study (B&B). 
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Figure 4. Simulated opportunity costs of entering the teaching profession: Five years' 
experience, no advanced degree 
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SOURCE: Authors' simulations based on the US. Department of Education, National Center for Education Statistics, Baccalaureate 
and Beyond Longitudinal Study (Bas). 

The plotted line represents the predicted salary for an 
individual who enters the teaching profession less the 
predicted salary if that individual were instead to enter 
the non-teacher labor market. Negative numbers im- 
ply that one is predicted to have a higher salary as a 
non-teacher whereas positive numbers imply that one 
is predicted to make more as a teacher. 

Figure 2 presents the simulated opportunity cost for 
the average individual with zero years of work experi- 
ence and no advanced degrees. The negative slope of 
each line reflects the lower estimated return to college 
selectivity in the teacher labor market relative to the 
non-teacher labor market. The top line, representing 
the opportunity costs for women who have a nontech- 

nical major, lies above zero regardless of the selectivity 
of the college attended (though it is closer to zero for 
more selective colleges), implying that it is more fi- 
nancially lucrative for them to become teachers (the 
exact opportunity cost, of course, is contingent on the 
calculation of annual salaries). This is not necessarily 
the case for women who completed a technical major 
in college. Although those who attend less selective 
institutions earn slightly more as teachers than they 
otherwise are predicted to earn, women with techni- 
cal majors who attend a college with an average SAT 
score of about 800 or greater are predicted to earn 
more outside of the teaching profession. In contrast to 
women, men are predicted to earn more outside of 
teaching regardless of their choice of college or major. 
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However, the opportunity costs rise for men who at- 
tend more selective institutions and have technical 
majors. 

Because the teacher labor market provides explicit re- 
turns to both experience and level of education, we 
present simulations in which we vary these dimen- 
sions. These results reflect the patterns discussed above: 
men face larger opportunity costs than women, those 
with technical majors face larger opportunity costs than 
nontechnical majors, and opportunity costs rise for 
individuals who attend more selective institutions. 

Figure 3 shows the simulated opportunity costs for 
individuals who hold an advanced degree but have 
no work experience. Women who major in nontech- 
nical subjects are still predicted to earn more as teach- 
ers regardless of college selectivity, 
significantly more than is the case 
for women who do not hold an ad- 
vanced degree. For example, a 
woman who attends a college with 
an average SAT of 1000 and holds a 
master’s degree is predicted to earn 
$2,400 more as a teacher, while a 
similar woman who does not hold a 
master’s degree is predicted to earn 
only $1,700 more as a teacher. The 
opportunity costs for women with 
technical majors, with and without 
an advanced degree, are $503 and 
-$146, respectively. The opportu- 
nity costs for men without techni- 
cal majors, with and without an advanced degree, 
are $17 and -$607, respectively. These figures im- 
ply that an advanced degree makes it more finan- 
cially worthwhile to be a teacher for women with or 
without technical majors and for men with nontech- 
nical majors. The opportunity costs for men with 
technical majors still imply that they are predicted 
to be financially better off as non-teachers. 

In our final simulation, we simulate the opportunity 
costs for individuals with 5 years of labor market expe- 
rience and no advanced degree. Figure 4 illustrates the 
importance of the differential returns to experience 
between labor markets. With 5 years of experience and 
no advanced degree, women with nontechnical ma- 
jors (college selectivity = 1000) must now sacrifice 
$2,900 to teach, in contrast to the same individuals 

with no experience who receive $1,657 to teach. The 
effects of 5 years of experience for all groups, regard- 
less of college selectivity, major, or gender, show that 
for most individuals, earnings are predicted to be higher 
outside of teaching than in the teaching profession. At 
the extreme, the estimated opportunity cost to enter 
the teaching profession for males with technical ma- 
jors who graduate from more selective colleges can 
reach $1 O,OOO! 

Conclusions 
The results presented in this study suggest that mea- 
sures of demonstrated academic proficiency predict the 
likelihood of potential teachers advancing through the 
teacher pipeline. Individuals with stronger demon- 
strated academic proficiency (e.g., higher college en- 

trance exam scores or college selec- 
tivity) are less likely to consider teach- 
ing and less likely to apply for a job 
as a teacher. This may be explained, 
in part, by the compensation struc- 
ture in teaching, since our salary 
structure results reveal important dif- 
ferences between the teacher and non- 
teacher labor markets in terms of the 
rewards associated with academic 
skills and training. These differences, 
which are consistent with the use of 
the single salary schedule, suggest 
that individuals with stronger aca- 
demic backgrounds or technical 
training face greater opportunity costs 

to being teachers, all else equal. 

Unless individuals systematically differ in terms of the 
value they place on nonpecuniary job characteristics, 
we would expect those with higher SAT scores, tech- 
nical majors, or graduates from more selective colleges 
to be less likely to teach. This is exactly what we find 
in our analyses of various points on the teacher pipe- 
line: those with higher college entrance exam scores, 
those who go to more selective colleges, and those who 
graduate with a technical major are less likely to have 
taught, trained as a teacher, or considered teaching as 
a profession. 

Though the results of the study are suggestive of a 
causal connection between compensation structure 
and the decisions made by individuals in the teacher 
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pipeline, we are cautious about drawing strong con- 
clusions since the current study is limited in several 
respects. In particular, in the analyses of teacher com- 
pensation structure, we focus exclusively on salaries, 
omitting nonpecuniary rewards as well as bonuses 
and rewards for nonclassroom work in the school. In- 
dividuals certainly consider other characteristics of 
jobs that are part of a compensation package (e.g., 
health and retirement benefits) as well as other non- 
pecuniary job characteristics (e.g., pressure at work 
and collegiality). There is in fact evidence that teachers 
are particularly sensitive to nonpecuniary job char- 
acteristics when making decisions about the schools 
and districts in which they teach (Loeb 2001). Fur- 
thermore, the underlying assumption of career choice 
models is that individuals choose careers and jobs 
that maximize utility, so a limitation of the current 
study is that we do not explicitly treat the selection 
of occupation as endogenous, despite the fact that 
individuals self-select into occupations." Future work 
on the impact of the compensation structure in teach- 
ing on the decisions made by individuals to enter or 
remain in the profession should explore these issues 
more fully. 

Appendix A: Variable Construction 
This appendix details how we constructed the vari- 
ables used in our analysis. Questions regarding the 
survey should be directed to the National Center for 
Education Statistics (NCES) in the U.S. Department 
of Education. Unless otherwise noted, constructed vari- 
ables with missing data are coded to 0 and flagged. 

Demographic Characteristics 

We identify the gender of the respondent using 
B2RSEX from the B&B:93/97 and supplement it with 
the gender variables RSEX, GENDER, SEX, and 
M-STGEN from B&B:93/94 and NPSAS:93. 

We use B2ETHNIC to create a set of separate dummy 
variables for race for the categories Native American, 
Asian and Pacific Islander American, Black, Non-White 
Hispanic, Other, and White. 

Demonstrated Academic Skills and 
Educational Attainment 

Respondents' college selectivity is defined as the av- 
erage SAT score of the incoming class of AY 1989- 
1990 at the undergraduate institution from which 
they graduated. Data are imputed from Barroni Pro- 
files ofAmerican Colleges. If only ACT scores are avail- 
able, we convert these scores to SAT using the con- 
version table found a t  the web site http:// 
www. collegeboard. corn/sat/cbsenior/yr200I/pdf/ten.pdf 
Missing values are supplemented with data supplied 
by the College Board. 

We use B2BAMAJR to construct a set of separate 
dummy variables for undergraduate major for the cat- 
egories business and management, education, engineer- 
ing, health professions, public affairslsocial services, 
biological sciences, mathematics and other sciences, 
social science, history, humanities, psychology, and 
other. We then construct a composite technical major 
by combining engineering, biological sciences, and 
mathematics and other sciences majors. All other ma- 
jors are defined as nontechnical majors. 

For undergraduate grade point average, we use 
NORMGPA from the transcript survey if it is avail- 
able. Otherwise, we use data from CUMULGPA in 
B&B:93/94, which asked respondents about their cu- 
mulative grade point average. 

Advanced degree is calculated from questions on 
higher educational achievement. We acknowledge an 
advanced degree if the respondent has earned a 
master's, first professional, dual degree in which one 
degree was master's or first professional, or doctoral 
degree before or on the month of relevant employ- 
ment in each of the surveys (see Salary and Employ- 
ment). For B&B:93/94 respondents, we use 
PBO IDGDT-PB03DGDT for the date one received 
the degree, and PBOIPROG-PBOSPROG for the pro- 
gram type. In the event that it is a dual degree, pro- 
gram types can be found in POlPRGOl and 
PO 1 PRGO2. Construction for B&B:93/97 recipients 
are analogous to B2PO lPRG-B2POSPRG as program 

l o  For instance, it is possible that individuals who know they are not likely to excel or earn a high salary in teaching are likely instead to 
choose other professions (and vice versa). To the degree that variables omitted from our wage equations and important to the determination 
of salaries are correlated with both measures of academic skills and the choice of occupation, our coefficient estimates will be biased. 
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types and B2POlDGD-B2POSDGD as the dates re- 
spondents received the degree. 

Family Status 

Marriage status in April 1994 is derived from 
B2MAR494, and marriage status in April 1997 is de- 
rived from B2MAR497. Single, divorced, separated, 
widowed, and living in a marriage-like relationship are 
considered not married. 

Total number of dependents (including the respon- 
dent) is derived from TOTNUMDP and B2TOTDEP 
for B&B:93/94 and B&B:93/97 respondents, respec- 
tively. 

Labor Market Experience 

We calculate labor market experience using 
EMPL9207-EMPL92 12 for B&B:93/94 respondents 
and B2EM9207-B2EM92 12 for B&B:93/97 respon- 
dents. We consider a month employed if the month is 
after the graduation date and before or equal to the 
relevant month of employment (see Salary and Em- 
ployment). 

Parent Background Varia bles 

Parents’ income is derived from CINCOME in the 
NPSAS:93 survey, which is defined as total family in- 
come from the 1991 calendar year. If the student is 
not a dependent, then CINCOME contains the 
student’s income. 

Parents of a subset of the NPSAS:93 respondents were 
interviewed about the financing of their child’s un- 
dergraduate education. MOMOC and DADOC con- 
tain the occupation of the mother and father, respec- 
tively. We code a flag if parent occupation is “school 
teacher.” 

Pipeline Variables 

The first pipeline node, “Haveyou ever trained or worked 
as a teacher at the preschool, grade school, or high school 
level, or are you currently considering teaching at these 
levels?’ is derived from TEACH in B&B:93/94. For 
those who replied yes to TEACH, responses to “Be- 
ginning around your graduation, how many apphations 
for teaching positions have you submitted?” are found in 

APPLICAT. We recode this continuous variable to a 
dichotomous one, where values greater than 0 are 
coded to 1 and responses of 0 are coded to 0. 

Salary and Employment 

For B&B:93/94, respondents provided earnings data 
on their primary job in April 1994. Data are reported 
as real dollar figures in APRANSAL, which we convert 
to 1997 dollars. For B&B:93/97, respondents provided 
data for their job in April 1997, or the last month of 
their most recent job. Earnings are reported in 
B2AJBSAL with a corresponding wage rate (per hour, 
per day, per week, per month, per year) in B2AJRATE. 
We use the strategy employed by NCES in converting 
all figures to annual wages. If wages were reported per 
hour, we calculate the weekly wage with the hours 
worked per week, B2AJBHRS. We assume a 260-day 
work year, a 52-week year, and a 12-month year. Wages 
are converted to 1997 dollars. 

For each salary figure, respondents were asked about 
their occupation. Because the occupation codes for the 
two follow-ups differ, MPR Associates reconstructed 
the variables to match the coding scheme of B&B:93/ 
97. These two new variables, AJOBOCCR and 
B2AJOBR, are available from MPR Associates. 

State of Employment 

B2STATE and BlSTATE provide information for re- 
spondents to B&B:93/94 and B&B:93/97, respec- 
tively. Individuals in Puerto Rico, the Virgin Islands, 
or other countries were coded as other, and those with 
missing information were coded as missing. We con- 
struct a set of separate dummy variables for each state. 

Teacher Sector 

For respondents to B&B:93/94 we use TCHSCHL, 
which provides the NCES code for the school taught 
at most recently. We assume that the questions for 
April 1994 salaries correspond to this school. Schools 
without NCES codes but for which there are suffi- 
cient data on name, city, and state of school are im- 
puted with codes from the Common Core of Data 
(CCD) and the Private School Universe Survey (PSS). 

Teachers in B&B:93/97 are assigned sectors using 
BSCLOl-B2SCLOS. We identify the relevant school 
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in which the respondent was teaching in April 1997 
or most recent job. We also impute codes for schools 
for those for whom we can. 

Appendix B: Simulations 
This appendix describes our approach in estimating 
opportunity costs of entering the teaching profession. 
For each profession, we estimate the predicted natural 
log of salary using each individual’s characteristics in 
the wage regression model. We then convert these es- 

timates to salary in dollars and take the average. To 
estimate the opportunity cost, we take the mean of 
the difference between salary as a teacher and salary as 
a non-teacher. When we estimate the opportunity cost 
for, say, women without technical majors, we estimate 
the mean opportunity cost for all individuals in our 
sample and use each person’s individual characteris- 
tics, except that we force each person to be a woman 
and to have a technical major. For figures 2 through 4, 
we estimate the opportunity cost at different levels of 
the index of college selectivity. 
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Introduction 
A major difficulty in the implementation of incen- 
tives for educators lies in the measurement of perfor- 
mance. In addition, given salary schedules and union 
contracts at public schools, it is difficult to examine 
the impact of teaching performance on pay. On  the 
other hand, private schools tend to have more flexible 
pay structures, .offer larger merit awards, and have 
broader teacher support for incentives.' In addition, 
flexible pay could imply that variation in pay is cor- 
related with teacher performance, as measured by 
skills, principals' assessments, training, mentor sta- 
tus, and student achievement. Heterogeneity (as es- 
timated with quantile regressions) in the effects of 
such measures on pay also reflects how the returns to 
measured performance correlate with unobservables. 
Specifically, this study explores how teacher quality 
and pay structure impact salaries using quantile re- 
gressions. This technique enables the examination of 
a few important phenomena: the factors that contrib- 
ute to, or detract from, salary dispersion; differential 
impacts of qualifications and performance through- 
out the conditional salary distribution; and the in- 

teraction between unobservable determinants of sal- 
ary (perhaps correlated with ability) and individual 
covariates. 

Pay for Performance? 
Incentive pay in education is indeed regaining popu- 
larity, and a number of case studies highlight the re- 
sults of such programs. For instance, Ladd (1999) in- 
vestigates the Dallas school accountability and incen- 
tive program using panel data for urban schools in 
Texas. She finds that the program positively impacted 
seventh-grade test scores, though only for Whites and 
Latinos. In addition, Jacobson (1989) examines a New 
York State school district that implemented an incen- 
tive pay plan to reduce absenteeism. Though teachers 
did not know the exact amount of the bonus they 
would receive, absenteeism was substantially reduced 
and perfect attendance increased as a result of the plan. 

I 

Existing and proposed programs reward school and/or 
teacher performance, but teacher-level incentives create 
certain challenges, as outlined in Murnane and Cohen 

' Ballou and Podgursky (1997). 
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(1986). They state that the very nature of a teacher‘s 
work makes incentive compensation difficult to imple- 
ment. For instance, teachers could be rewarded for stu- 
dent test score gains that are the result of the cumula- 
tive education received, rather than the impact of one 
strong teacher. Furthermore, much of the education 
produced in schools results from collaborative work 
among all staff. Nonetheless, the authors state that suc- 
cessful (i.e., long-lived) merit pay plans have common 
characteristics. Specifically, schools that offer these plans 
offer very small merit bonuses, serve rather homogenous 
student bodies, and have very good working conditions 
and high salaries. Murnane and Cohen cite additional 
benefits that arise from these plans: more meaningful 
dialogue among staff and greater community support 
for the schools. Both may be valuable, even apart from 
effects on student achievement. 

Solmon and Podgursky (2000) pro- 
vide a more recent discussion of the 
relevant issues concerning merit pay 
for teachers. Using feedback from 
practitioners, the authors cite the re- 
maining problems involving perfor- 
mance measurement, fair implemen- 
tation, and teacher morale. Nonethe- 
less, increasing numbers of teachers 
favor performance-based compensa- 
tion. Furthermore, Solmon and 
Podgursky suggest that such com- 
pensation should depend upon fac- 
tors including the number of tasks/ 
functions, quality of work, awards re- 
ceived, degrees, evaluated performance, and student 
achievement in terms of test score gains and atten- 
dance. In fact, Ballou (2001) reveals that teachers at 
approximately 10 percent of public districts and pri- 
vate schools are affected by incentive compensation. 
He  finds that bonuses are substantial, particularly in 
some private schools. It remains to be seen whether 
this compensation is properly linked to performance. 
Also important is determining which attributes are 
rewarded in teachers’ compensation. 

The existing literature documents the role of personal, 
school, and community characteristics in determin- 

ing teacher salaries. As Hanushek (2002) states, edu- 
cation and experience explain much of the existing 
variation, specifically in schools with salary schedules. 
Also significant are urban and regional factors, as 
Lankford, Loeb, and Wyckoff (2002) find using New 
York State data. Chambers (1996) reveals that gender, 
race, school level, class size, college major, and addi- 
tional time spent on school-related activities are also 
significant determinants of teacher salaries. 

Of particular interest are factors that are, at least po- 
tentially, related to teacher quality. Such factors may 
include education, experience, training, principal as- 
sessments, and student performance. For instance, 
Figlio (1997) finds that public school teacher salaries 
in local labor markets are positively related to two 

measures of quality: the selectivity of 
the college where a teacher earned his 
or her bachelor’s degree and subject 
matter expertise. 

Many of the existing analyses focus 
on public schools, for obvious reasons. 
However, private schools provide an 
appropriate focus for examining the 
relationship between teacher pay and 
performance.2 For instance, Ballou 
and Podgursky (1998) state that, in 
addition to retaining high quality 
teachers, private schools have more 
flexible pay, have more supervision and 
mentoring, employ more non-certi- 
fied teachers, have more staff devel- 

opment with training and mentoring, and have greater 
freedom to dismiss bad teachers. While public school 
salaries are almost entirely determined by education 
and experience, “the fact that schedule variables are 
less informative about the compensation of private 
school faculty suggests that unobserved factors (for ex- 
ample, individual merit) play a greater role in deter- 
mining salaries” (p. 41 1) .  

In addition, controlling for region, education, and ex- 
perience, Ballou and Podgursky (1997) find that pri- 
vate school teachers earn lower salaries than their coun- 
terparts in the public sector. On the other hand, pri- 

Also important is variation across private religious schools, a phenomenon only briefly mentioned in much of the literature on private 
schools. See Hanushek (2002) and Chambers (1996). 
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vate school teachers appear as good or better, accord- 
ing to indicators such as college selectivity and aca- 
demic major. Furthermore, while principals rate be- 
ginning teachers similarly across sectors, experienced 
teachers at private schools are rated more highly than 
those at public schools. Are these teachers indeed of 
better quality, and do salaries reflect this? Moreover, is 
the unobserved component of salary (correlated with 
quality) associated with covariates in intuitive ways? 

Data 
Data for individual teachers, their schools, and their 
principals are compiled from the 1990-1991 Schools 
and Staffing Survey (SASS). This analysis focuses on sec- 
ondary private schools, as they have more flexible pay 
structures than public schools. The 
SASS data are merged with county- 
level community characteristics in- 
cluding poverty level and median 
house value from the 1990 School 
District Data Book (SDDB). While the 
SDDB reports key variables such as 
expenditures for public schools, this 
information is unfortunately unavail- 
able for private schools. After dropping 
observations that are missing data, the 
sample includes 2,372 teachers from 
1,104 private secondary schools. 

for very little experience, as well as distinct returns to 
schooling. Teacher training is positively correlated with 
salary, as is subject matter expertise. Nearly half of these 
teachers are not state certified, revealing the hiring flex- 
ibility that has been previously documented. Further- 
more, it appears that certification does not significantly 
impact pay, as evidenced by t-test results. 

Summary statistics are listed in table 1. 
Column 3 lists salary differentials that 
correspond to the indicator variables 
(x). Specifically, dfferential = salaryx=, - salaryx=, and 
t-statistics for testing the equality of means appear in 
column 4. In this study, teacher salary includes an- 
nual base salary and additional compensation for 
evening classes, coaching, and other similar school-re- 
lated work. This variable is very highly correlated with 
base salary, but is a superior measure of compensation 
for teaching activities. Mean teacher salary during the 
1990-199 1 school year is $20,471. Salary differences 
arising from qualifications are mostly as expected. First, 
average teaching experience in the sample is 12 years, 
and 9 percent of the teachers have less than 1 year of 
experience. There appear to be substantial penalties 

Nine percent of teachers are classified as “contrib- 
uted-service,” meaning that they accept a lower sal- 
ary, often as a member of a religious order. This is 
consistent with a nonprofit motive and employees 
donating labor in order to benefit the mission of the 
school. Indeed, contributed-service teachers earn 18 
percent lower salaries, on average. This is likely tied 
to salary differences across school affiliation. As seen 

in the second panel of table 1, there 
appears to be substantial variation 
across Catholic, other religious, and 
nonsectarian schools. For instance, 
teachers at Catholic parochial schools 
and those at conservative Christian 
schools earn quite low salaries. O n  
the other hand, teachers at private 
order Catholic schools appear to 
earn the highest salaries (28 percent 
higher on average). In addition, only 
12 percent of private school teach- 
ers in the sample work at nonsectar- 
ian schools, and they earn on aver- 
age $5,231 more than teachers at 
other private schools. 

Descriptive statistics also highlight the presence of 
evaluation and incentive programs. The 10 percent of 
teachers who are designated as masters earn 26 per- 
cent higher ~alaries.~ Merit pay programs also coin- 
cide with higher average salaries for teachers within 
the school. Furthermore, teachers who receive a merit 
bonus earn 22 percent higher salaries, on average. None- 
theless, these differentials couid be the result of school 
or community characteristics that are necessarily ex- 
cluded from such simple tests. Salary differences that 
control for these characteristics are estimated in re- 
gression analyses in the next section, “The Determi- 
nants of Individual Teacher Salaries.” 

The “master” teacher designation is an NCES data convention. These teachers are so determined by their individual schools or districts, 
and generally are mentors to younger teachers, aiding in their development in the crucial first years of teaching. 
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Table 1. Descriptive statistics for private secondary school teachers: 1990-91 
~~ ~~ ~~~~~ ~ 

S tandid Salary Absolute 
Variable Mean deviation Differential’ t-statistic’ 

Teacher characteristics 
Salary (in dollars) 
Years of experience 
Less than 1 year of experience 
Bachelor’s degree 
Master‘s degree 
ProfessionaVdoctoraI degree 
Male 
Part-time teacher 
Contributed service3 
State certified in field 
Master teache? 
Career ladder 
Receive merit pay 
Subject same as major 
Education training in college 
Training seminar of more than 30 hours 
Hours required to be at school 

Teachers distributed across schools, school characteristics 
Catholic-parochial 
Catholic-diocese 
Catholic-private order 
Conservative Christian 
Other religious affiliated 
Religious unaffiliated 
Nonsectarian school 
Urban area 
Suburban area 
Rural area 
Merit pay program 

20470.38 
12.410 
0.088 
0.582 
0.330 
0.059 
0.414 
0.1 94 
0.093 
0.588 
0.097 
0.238 
0.052 
0.549 
0.899 
0.459 

32.509 

0.1 65 
0.160 
0.1 18 
0.055 
0.309 
0.069 
0.1 24 
0.476 
0.327 
0.197 
0.126 

8307.89 
9.936 
0.283 
0.493 
0.470 
0.237 
0.493 
0.395 
0.290 
0.492 
0.297 
0.427 
0.223 
0.498 
0.301 
0.498 
9.450 

0.371 
0.367 
0.322 
0.228 
0.462 
0.254 
0.329 
0.500 
0.469 
0.398 
0.332 

t 
t 

-5699.07 
-4020.41 
41 43.33 
481 7.39 
3537.25 

-7641.75 
-3722.90 

490.35 
5328.62 
2203.62 
4492.99 
1322.00 
1409.07 
2235.09 

t 

-4338.1 7 
-1441.20 
5821.61 

-5238.38 
-1 75.64 

-1 046.72 
5230.96 
1338.27 

130.43 

3979.25 
-2288.80 

t 
t 

9.631 
1 1.968 
1 1.747 
6.740 

10.444 
18.993 
6.384 
1.41 5 
9.432 
5.537 
5.904 
3.868 
2.489 
6.588 

t 

9.627 
3.105 

1 1.284 
7.087 
0.476 
1.557 

10.312 
3.930 
0.359 
5.371 
7.852 

Number of observations 2,372 2,372 2,372 2,372 
Number of schools 1,104 1,104 1,104 1,104 

+Not applicable. 
‘Average salary differential for indicator variables, salary(variab/e=l)-salary(variab/e=O). 
*Equality of means t-statistic. 
’Indicator variable if teacher works on contributed-service basis, as with a religious order. 
The “master” teacher designation i s  an NCES data convention. These teachers are so determined by their individual schools or 
districts, and generally are mentors to younger teachers, aiding in their development in the crucial first years of teaching. 
SOURCE: US. Department of Education, National Center for Education Statistics: Schools and Staffing Survey (SASS), 1990-1 991 and 
School District Data Book (SDDB), 1990. 

Results in table 1 imply that substantial variation in 
teacher salaries arises from .school affiliation. To fur- 
ther explore this variation, figures 1 and 2 display 
Epanechnikov kernel density estimates and box-and- 
whisker plots of teacher salary across school affiliation. 
First, figure 1 provides an estimate of the probability 

density function for salary, and reveals that teachers at 
conservative Christian schools earn the lowest (and 
least flexible) ~alaries.~ Salaries at nonsectarian and 
Catholic private order schools are highest, and exhibit 
the most variance. This variation could correspond to 
differences in teacher quality, revealing flexibility in 

‘ The bandwidth varies across different density estimates, and is determined using the formula h=O.gm/n’”. where 
m = min(&, range/ 1.349). For instance, the bandwidth for the density estimate of nonsectarian school teacher salaries is 2,142, 
corresponding to a moving interval of $4,284. 
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Figure 1. Teacher salary (in dollars) by school affiliation: 1990-91 
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SOURCE: US. Department of Education, National Center for Education Statistics: Schools and Staffing Survey (SASS), 1990-1991. 
~~~~ ~ ~ ~ 

Figure 2. Teacher salary (in dollars) by school affiliation: 1990-91 
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NOTE: The box-and-whisker plots in the figure represent the medians and interquartile ranges, and the circles represent outliers. 
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SOURCE: US. Department of Education, National Center for Education Statistics: Schools and Staffing Survey (SASS), 1990-1991. 
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rewarding teachers. In contrast, the left tails for many 
religiously affiliated schools likely reveal the salaries 
for contributed-service teachers. 

Another view of differences in salary distributions is 
revealed in box-and-whisker plots in figure 2. The boxes 
represent the medians and interquartile ranges, and 
the circles represent out1ie1-s.~ The horizontal line at 
20,000 represents the median salary (in dollars) in 
the sample, and the width of each box corresponds to 
the relative size of each affiliation subsample. Clearly, 
a large portion of private school teachers are at Catho- 
lic schools, but salaries are higher and more varied at 
Catholic private order schools than at Catholic paro- 
chial/diocese schools, suggesting that not all Catholic 
schools are equal in terms of teacher 
salaries. In fact, confirming kernel 
density estimate results, the distribu- 
tion of teacher salaries at Catholic 
private order schools seems most like 
that for nonsectarian schools. Given 
such considerable differences across 
school affiliation, the popular use of 
three categories (Catholic, other reli- 
gious, and nonsectarian) appears in- 
appropriate, and categories used in 
this study include Catholic parochial/ 
diocese, Catholic private order, con- 
servative Christian, other religious, 
and nonsectarian. 

The dependent variable is log annual base salary and 
X denotes a matrix of teacher, school, and community 
characteristics. Teacher covariates include experience, 
degree attainment, hours required to be at school per 
week, hours spent on after-school activities, number 
of students in class, training, subject taught, state cer- 
tification, and receipt of incentive compensation, as 
well as controls for gender, contributed-service, part- 
time, and additional responsibilities. School charac- 
teristics include affiliation, location, salary schedule 
indicator, presence of merit pay, and principal’s rating 
of teaching staff (relative to “very good”). The com- 
munity characteristics of median house value and the 
percent of the population above the poverty level are 
merged into the data by county. 

The Determinants of Individual 
Teacher Sa I a r i es 
Results in table 1 suggest significant salary differences 
based upon teacher and school characteristics, and re- 
gression analysis generates estimates of the salary de- 
terminants that are conditional on observed teacher 
and school characteristics. To investigate the determi- 
nants of private school teacher salaries, the following 
linear specification is estimated: 

(1) LsaLary = X p  + E 

Equation (1) is estimated using two 
distinct techniques: Ordinary Least 
Squares (OLS) and quantile regres- 
sions.6 OLS provides an adequate 
baseline for mean effects. Specifically, 
OLS involves the estimation of the 
conditional mean E(y I x )  = xp ,  
yielding the response parameters for 
the “average” observation, generated 
by minimizing the sum of squared re- 
siduals (i.e., deviation from the pre- 
dicted salary to the actual salary). In 
contrast to OLS, quantile regressions 
involve the estimation of quantiles of 
the conditional distribution of 

teacher salary, specifically, ~ ~ n t , ( y  1 x) = xp, where 
8 E (41  ).’ 8 = 0.5 corresponds to the conditional me- 
dian, found by minimizing the sum of absolute devia- 
tions from the regression line. The median reveals a 
measure of location that improves upon the mean as it 
is not skewed by outliers in the data. This is particu- 
larly useful whenever the conditional distribution of 
the dependent variable is fat-tailed, as appears to be 
the case with private school teacher salaries. An addi- 
tional benefit of this technique is that it provides esti- 
mates of effects that may vary, providing a more thor- 

5 Outliers are either ( 1 )  greater than xeno,75 + 1.5 (x~.~,,~- xemo,25) or (2) less than xe.o,2s + 1.5 ( x ~ ~ ~ , ~ ~  - x~. , ,~~) ,  where 0 represents the 
quartile. 
Quantile regressions has been applied to student achievement studies such as Eide and Showalter (1998) and Levin (2001). 
Koenker and Hallock (2001) provide an introduction to the quantile regressions technique that is developed in Koenker and Bassett (1978). 
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ough depiction of the determinants of variation in the 
dependent variable. Quantiles other than the median 
are estimated by differential weighting of positive and 
negative absolute deviations. For instance, the first 
decile, 8 = 0.10, is predicted where 90 percent of the 
deviation from the regression line is above the line and 
10 percent is below. Note that this does not corre- 
spond to partitioning the data and performing a re- 
gression on the observations in the lowest 10 percent 
of the unconditional salary distribution.8 

A simplified version of equation (1) is used to graphi- 
cally illustrate the value of this technique. Regressing 
ln(salary) on years of experience results in fitted lines 
represented in figure 3. Each circle represents an ac- 
tual experience-ln(sa1ary) pair within the data. The 
OLS (mean) regression line is denoted by squares, and 

represents the average effect of an additional year of 
experience on compensation. Additional lines repre- 
sent the 90th, 75th, 50th, 25th, and 10th quantile 
regression coefficients. A common shortcoming of OLS 
is that estimates can be skewed by outliers. It appears 
that these mean estimates are so impacted by the ob- 
servations with high levels of experience and low sala- 
ries. Specifically, the median (50th percentile) line lies 
fully above the mean line, and has a steeper slope. This 
suggests that the outlier observations generate a down- 
ward-biased OLS estimate of the effect of experience 
on salary. 

Additional quantile estimates provide a fuller under- 
standing of the relationship between salary and experi- 
ence. For instance, increasing quantile lines have greater 
slopes, revealing that the effect of additional experience 

For instance, in examining figure 3, truncating the unconditional distribution would correspond to creating horizontal segments through 
the scatterplot and then fitting a line through the points in each of the separate segments. 

Figure 3. Comparing the impact of experience on salary: Ordinary Least Squares (OLS) and 
regression quantiles: 1990-91 
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increases throughout the conditional distribution of 
salary. This suggests that additional experience “explains” 
many high salaries, indeed contributing to greater sal- 
ary dispersion, and perhaps has little impact on teach- 
ers at low levels in the conditional distribution. 

In order to interpret results, it is useful to discuss the 
conditional distribution of the dependent variable, here 
teacher salary. A substantial number of controls are 
included in equation ( l ) ,  and remaining variance in 
salary is due to variation in the error term. It is some- 
what common in the labor economics literature to in- 
terpret the residual as representing unmeasured abil- 
 it^.^ Within this context, if salary truly reflects perfor- 
mance, the residual can encompass performance that 
is visible to administrators but not to researchers. Thus, 
lower conditional salary quantiles 
would represent relatively “bad” 
teachers and higher conditional 
quantiles reflect relatively “good” 
teachers. Estimated coefficients then 
reveal how performance interacts 
with the covariates to affect salary. O n  
the other hand, if salaries do not re- 
flect performance, or if additional im- 
portant regressors are omitted from 
the specification, the residual does not 
directly indicate performance. For in- 
stance, the error could simply repre- 
sent luck, perhaps correlated with 
characteristics such as parental in- 
volvement that could affect teacher 
salary. Nonetheless, the residual does likely contain 
unmeasured ability/performance, and flexibility in pri- 
vate school teacher pay suggests that ability and pay 
are, to a substantial degree, correlated. 

I 

An additional interpretation of conditional quantiles 
is nevertheless possible. Perhaps one of the goals of 
incentive pay in education is to increase variation in 
salaries, reflecting rewards and penalties based upon 
performance. Estimated coefficients that increase 
monotonically through quantiles of the salary distri- 
bution reveal a factor that increases salary dispersion, 
while monotonically decreasing coefficients signal a 
source of greater equity in salaries. 

Estimation results for equation (1) appear in table 2. OLS 
results incorporate SASS teacher weights, robust stan- 
dard errors, and allow for correlation across teachers within 
a school. Quantile results are listed for five separate 
quantiles: 8 = 0.10, 0.25, 0.50, 0.75, 0.90. To pro- 
vide quantile regression results that are robust to 
heteroskedasticity, reported standard errors are gener- 
ated from 1000 bootstrapping repetitions.’O 

First, we see substantial differences across school affili- 
ation. Not all Catholic schools are equal, as seen in 
the positive and significant returns to Catholic private 
order schools relative to the baseline Catholic paro- 
chial/diocese schools. However, OLS results appear to 
overstate this somewhat, as quantile regression coeffi- 
cients decline through the conditional salary distribu- 

tion, suggesting that employment at 
a Catholic private order school mostly 
alleviates a low salary. Stated differ- 
ently, the premium to such employ- 
ment is not uniform, and is greatest 
for teachers earning the lowest (con- 
ditional) salaries. Interestingly, this 
premium seems quite similar to that 
for teachers at nonsectarian schools. 
Not surprisingly, employment at a 
conservative Christian school coin- 
cides with significantly lower salaries 
throughout the distribution. 

The community in which the school 
is located is also a significant salary 

predictor, and the effect of poverty appears quite di- 
verse. Though the mean impact is significant (0.4 per- 
cent higher salaries with 1 percent more population 
above the poverty line), it is not a consistent effect. 
High-paid and low-paid teachers appear unaffected by 
this measure, suggesting there may be very little varia- 
tion in poverty level at these schools. 

As expected, experience increases salary by approxi- 
mately 1 percent per year, and there are substantial 
wage penalties in the first year. In addition, the effect 
of experience on  salary increases monotonically 
throughout the conditional distribution of salary, sug- 
gesting that the returns to experience are greatest for 

See for instance, Schula and Mwabu (1998) and Arias, Hallock, and Sosa-Escudero (2001). 

and Tibshirani (1993). 
l o  To obtain estimated standard errors that improve upon those in Koenker and Bassett (1 982), bootstrap replications are used, as per Efron 
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Table 2. Ordinary Least Squares (OLS) and quantile regressions results for natural log of teacher 
salary: 1990-91 

Quantile 
Variable OLS 0.1 0 0.25 0.50 0.75 0.90 

Catholic school, private order 0.263 (0.032) 0.21 8 (0.033) 0.21 9 (0.028) 0.206 (0.022) 0.204(0.026) 0.1 87 (0.025) 

Conservative Christian school -0.1 26 (0.040) -0.086 (0.038) -0.1 38 (0.033) -0.1 20 (0.034) -0.1 01 (0.032) -0.079 (0.044) 
Other religious school 0.106(0.029) 0.057(0.026) O.lOO(O.024) 0.1 15 (0.021) 0.1 19(0.019) 0.138(0.022) 
Nonsectarian school 0.242 (0.032) 0.229 (0.040) 0.206 (0.032) 0.270 (0.025) 0.238 (0.025) 0.21 4 (0.028) 
Median house value 
(in thousands of dollars) 0.001 (0.0002) 0.001 (0.0001) 0.001 (0.0001) 0.001 (0.0001) 0.001 (0.0001) 0.001(0.0001) 

Years of experience 0.009(0.001) 0.006 (0.001) 0.010 (0.001) 0.012(0.001) 0.013(0.001) 0.013(0.001) 
Less than 1 year of experience -0.082 (0.038) -0.1 00 (0.030) -0.066 (0.027) -0.099 (0.024) -0.095 (0.026) -0.144 (0.027) 
Bachelor's degree 0.204(0.071) 0.187 (0.059) 0.192(0.054) 0.241 (0.066) 0.163 (0.095) 0.129 (0.066) 
Master's degree 0.293 (0.072) 0.21 9 (0.063) 0.248 (0.055) 0.329 (0.066) 0.245 (0.096) 0.232 (0.067) 
Professional/doctoraI degree 0.327 (0.083) 0.276 (0.075) 0.296 (0.066) 0.358 (0.075) 0.308 (0.1 00) 0.273 (0.073) 
Hours required per week 0.01 3 (0.002) 0.020 (0.003) 0.01 7 (0.002) 0.01 3 (0.002) 0.007 (0.002) 0.006 (0.002) 
Hours perweekafter school 0.003 (0.001) 0.003 (0.001) 0.002(0.001) 0.002 (0.001) 0.002 (0.001) 0.001 (0.001) 
Number of students in class 
divided by 100 0.008 (0.015) 0.012 (0.021) 0.026(0.014) 0.029(0.014) 0.029(0.014) 0.051 (0.016) 
Collegecourses in teaching -0.01 2 (0.032) 0.021 (0.039) -0.031 (0.028) -0.001 (0.025) 0.007 (0.023) 0.005 (0.025) 
Workshop in teaching methods 0.023 (0.017) 0.012 (0.021) 0.018 (0.017) 0.020 (0.015) 0.031 (0.015) 0.019 (0.015) 

Teach science 0.056 (0.031) 0.055 (0.037) 0.050 (0.026) 0.01 7(0.024) 0.014 (0.021) 0.050 (0.029) 

Percent above poverty level 0.393 (0.166) 0.185 (0.201) 0.307(0.147) 0.303 (0.132) 0.220 (0.128) -0.023 (0.173) 

Teach mathematics 0.041 (0.025) 0.033 (0.036) 0.044 (0.022) 0.022 (0.022) -0.008 (0.020) 0.01 8 (0.025) 

Teach English 0.043 (0.026) -0.01 1 (0.040) 0.060 (0.026) 0.053 (0.022) 0.041 (0.022) 0.043 (0.01 9) 
Teach same as major -0.029 (0.01 7) 0.01 5 (0.024) 0.007 (0.01 7) 0.004 (0.01 5) -0.012 (0.01 5) -0.01 2 (0.01 5) 
School requires private 
certification 0.01 1 (0.023) -0.009 (0.027) 0.009 (0.020) 0.025 (0.016) 0,001 (0.01 7) -0.008 (0.01 7) 
State certified 0.000 (0.019) -0.016 (0.021) 0.002 (0.018) 0.003 (0.018) 0.003 (0.018) -0.006 (0.016) 
School has merit pay 0.057 (0.025) 0.056 (0.037) 0.099 (0.023) 0.048 (0.01 9) 0.082 (0.022) 0.08 1 (0.026) 
Master teacher' 0.082 (0.029) 0.089 (0.047) 0.070 (0.023) 0.044 (0.023) 0.031 (0.021) -0.001 (0.025) 
Receive merit bonus 0.1 06 (0.037) 0.033 (0.045) 0.044 (0.042) 0.030 (0.029) 0.037 (0.032) 0.0004 (0.035) 
Receive step on career ladder 0.036 (0.01 1) 0.043 (0.022) 0.014 (0.020) 0.030(0.016) 0.029 (0.017) 0.034(0.018) 
Principal's rating of teachers 

Principal's rating of teachers 
overall i s  "excellent" 0.003 (0.020) 0.000 (0.022) 0.033 (0.01 7) 0.032 (0.015) 0.020 (0.01 5) 0.030 (0.018) 
R'or pseudo R2 0.538 0.455 0.395 0.327 0.300 0.302 
Number of observations 2,372 2,372 2,372 2,372 2,372 2,372 

'The "master" teacher designation i s  an NCES data convention. These teachers are so determined by their individual schools or 
districts, and generally are mentors to younger teachers, aiding in their development in  the crucial first years of teaching. 
NOTE: Additional covariates: contributed-service, part-time, region and urbadsuburban, male, additional responsibiiiiies, salary 
schedule, and intercept. Baselines include Catholic parochial or diocese school principal's rating of teaching staff as "very good." 
Coefficients in bold are significant a t  the 10 percent level. Standard errors are in parentheses. OLS results incorporate SASS 
teacher weights and robust standard errors, allowing for correlation across teachers within schools. Quantile regressions results 
are from 1000 bootstrapping repetitions. 
SOURCE: US. Department of Education, National Center for Education Statistics: Schools and Staffing Survey (SASS), 1990-1 991 and 
School District Data Book (SDDB), 1990. 

overall is "good" -0.093 (0.033) 0.023 (0.058) 0.031 (0.037) -0.024 (0.034) -0.01 8 (0.032) -0.043 (0.028) 
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the highest performing teachers. As in public schools, 
experience increases dispersion in private school teacher 
salaries. The other most commonly cited salary deter- 
minant, education, also demonstrates the expected im- 
pact on salary, but OLS estimates appear upward- 
biased for the majority of teachers. 

There is also substantial variation in the effect of hours 
required per week. The OLS coefficient suggests that 
an additional hour improves salary by 1.3 percent, but 
this effect declines as salary rises. Thus, longer school 
days appear to alleviate low teacher salaries, and de- 
crease salary dispersion. Hours spent after school on 
activities like coaching also improve salary, particularly 
for what may be lower quality teachers. Also interest- 
ing is that class size has no apparent mean impact on 
salary (coincident with some previ- 
ous studies), but it does explain some 
high salaries. In addition, higher 
quality teachers (with larger positive 
residuals) seem to benefit from teach- 
ing larger classes. 

Training in teaching methods appears 
to have little impact on salary, and is 
significant in only one specification. 
O n  the other hand, subject taught 
does impact private school salaries. 
However, mean effects are not con- 
firmed for all teachers. Contrary to 
expectations, subject matter expertise, 
measured as teaching the same sub- 
ject as college major, appears to have no significant 
impact on salary, according to quantile regression esti- 
mates. Perhaps this mirrors the result that neither state 
nor private certification appears to impact salaries, sug- 
gesting that these factors are not rewarded in private 
schools. 

O n  the other hand, incentive programs do impact 
salary. For instance, ceteris paribus, teachers at schools 
with a merit pay program earn 6 percent higher sala- 
ries, on average. Certainly, these results cannot re- 
veal causation (Lee, whether salaries rise when merit 
pay is introduced, or whether high-paying schools 
tend to introduce merit pay), but a positive correla- 
tion does emerge. In addition, the returns to having 
a merit pay program are higher (8 percent) for highly 

paid teachers, suggesting that teachers who are more 
able do benefit from merit programs. The effect of 
receiving a higher salary step on a career ladder is 
similarly significant. O n  the other hand, a teacher 
who is designated as a master or mentor teacher re- 
ceives an 8 percent higher salary on average, but the 
benefit accrues only to low-paid (potentially poor- 
performing) teachers. Intuitively, a correlation be- 
tween experience and master teacher status may ex- 
plain this, but the inclusion of an interaction term 
suggests this is not the case. Receiving a merit bonus 
also greatly improves salary (by 10 percent), but the 
rewards are not confirmed with regression quantiles. 
Finally, one might surmise that principal ratings re- 
veal teacher quality. While principals’ ratings of in- 
dividual teachers are unavailable, principals’ 

schoolwide ratings of teachers are 
provided in the SASS. As expected, 
the lowest rating corresponds to 
lower salaries, on average, and the 
highest rating improves some teach- 
ers’ salaries. 

Conclusion 
The main objective of this work is a 
new measurement of the relationship 
between teacher performance and 
pay. As private school salaries exhibit 
substantial variation and greater use 
of incentives, such relationships can 
be better estimated. This is also par- 

ticularly useful from a policy perspective, as new re- 
forms may look to the private sector for potentially 
successful accountability methods. Quantile regression 
estimation provides additional benefits, including an 
investigation of the factors that increase (or decrease) 
salary dispersion, as well as the correlation between 
unobservable salary determinants (e.g., ability and 
luck) and often-cited teacher qualifications. This study 
finds that performance and incentives impact pay in 
many expected ways. Specifically, unobservable per- 
formance appears positively correlated with experience 
and some incentives, thus resulting in higher com- 
pensation for high-quality teachers. Employing 
quantile regressions and studying private schools there- 
fore provides an additional method for examining the 
relationship between teacher pay and performance. 
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Introduction 
The past decade has witnessed a subtle yet funda- 
mental expansion in the focus of school finance policy 
and research. State school finance structures, often 
arising in response to legal challenges, have tradition- 
ally focused on the provision of equitable educational 
opportunities for all students. Since Kentucky‘s 1989 
Rose v. Council f o r  Better Education (1989) suit, 
though, interest has increasingly focused on the ad- 
equacy of state school finance systems, with courts 
ruling in favor of plaintiffs challenging state educa- 
tion finance systems in Alabama, Tennessee, North 
Carolina, South Carolina, Wyoming, and New Hamp- 
shire. While equity concerns generally focus on dis- 

parities in resources across school districts (or indi- 
vidual schools), adequacy-based legal challenges are 
more likely to focus on whether educational resources 
are sufficient to provide students the opportunity to 
meet state standards or more general educational goals. 

The level and adequacy of resources in districts with 
high proportions of minority students have also fig- 
ured prominently in a number of school finance law- 
suits. For example, in the Campaign for Fiscal Equity v. 
New York State case, a New York State Supreme Court 
justice found funding in New York City “so deficient 
that it falls below the constitutional floor set by the 
education article of the New York State Constitution” 
(Goodnough 2001). The court went on to state that 
the system disproportionately harmed minority stu- 
dents, who make up the majority of New York City’s 
public school students.’ 

As adequacy claims have increased in state courts, 
school finance research on adequacy issues has grown 
over the past decade. This paper contributes to that 
body of research by examining school finance adequacy 
across the United States. Specifically, it quantifies dif- 

’ The Supreme Court Appellate Division overturned the decision in June 2002. As of this writing, the case has been appealed to the New 
York State Court of Appeals. 
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ferences in adequacy across states and across racial 
groups within states, estimates the cost to bring all 
students to selected adequacy levels, and analyzes ad- 
equacy in relation to district racial composition and 
location. The next section provides conceptual and 
historical background on school finance adequacy and 
its relationship to equity concerns, followed by dis- 
cussion of the data, methods, and empirical results. A 
final section draws conclusions for policy and future 
research. 

Conceptual Basis of School Finance 
Adequacy 
A large body of research has explored school finance 
equity within states (see, e.g., Goertz 1992; Hertert, 
Busch, and Odden 1994; Johnston 
and Duncombe 1998) and across 
states (see Berne and Stiefel 1984; 
Evans, Murray, and Schwab 1997; 
General Accounting Office 1997; 
Moser and Rubenstein 2002; Parrish, 
Hikido, and Fowler 1998; Parrish, 
Matsumoto, and Fowler 1995; 
Wyckoff 1992). While equity con- 
cerns have been well documented, 
much less research has examined ad- 
equacy, particularly from a cross-state 
perspective. Equity analyses typically 
compare school districts to  each 
other, while adequacy analyses mea- 
sure education funding relative to an 
absolute standard. At its most basic, 
an adequate funding level is one that provides all stu- 
dents the opportunity to achieve specified benchmarks 
and goals. Determining these goals, and understand- 
ing the ways in which the inputs to education help 
students reach these goals, are among the difficult chal- 
lenges facing policymakers and analysts working to de- 
termine adequate funding levels. 

While the details of state funding systems are typi- 
cally left to state policymakers, courts are increasingly 
responding to litigation by defining the broad goals of 
states’ education systems. For example, the Kentucky 
Supreme Court specified seven “capacities” that an ad- 
equate education should provide for children, includ- 

ing “oral and written communication skills to enable 
students to function in a complex and rapidly chang- 
ing civilization” and “sufficient understanding of gov- 
ernmental processes to enable the student to under- 
stand the issues that affect his or her community, state 
and nation” (Rose v. Councilfor Better Education 1989). 
Odden and Clune (1998) take a broader and more 
ambitious approach to adequacy, defining the goal as 
“high achievement for all students.” They note that 
because certain students and school systems may re- 
quire higher levels of resources to achieve desired per- 
formance goals, an important component of an ad- 
equate system would include additional resources for 
students with special needs. Therefore, the adequate 
funding level will likely vary according to student and 
district characteristics. 

The  measurement of adequacy is 
more difficult and less well developed 
than the measurement of equity. 
While analysts have used numerous 
dispersion and relationship measures 
to examine equity (Berne and Stiefel 
1984), no generally accepted meth- 
ods are available to determine ad- 
equate funding levels for different 
types of students. Since the nature of 
the relationship between educational 
inputs and outputs is not fully un- 
derstood, identifying the level of re- 
sources that is necessary and sufficient 
to produce a given level of achieve- 
ment is particularly challenging. De- 

spite these difficulties, a number of researchers have 
addressed the issue head-on and attempted to deter- 
mine adequate funding levels for districts within indi- 
vidual states. Three methods have primarily been used? 

1 .  A “professional expert” approach. In this ap- 
proach, experienced educators and researchers 
convene to identify preferred instructional strat- 
egies for achieving educational goals (Guthrie and 
Rothstein 1999). The expert groups then esti- 
mate the price of the necessary components. 
Variations on this approach have been used by 
Chambers and Parrish (1994) to develop their 
Resource Cost Model, and by Guthrie and 

See Rubenstein and Picus (2000) for further discussion of methods to assess adequacy. 
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Rothstein (1999) to develop estimates of ad- 
equate funding in Wyoming. 

2. An empirical “exemplary district” approach. In 
this approach, researchers identify districts and/ 
or schools that are representative of the state as a 
whole and of subgroups within the state, such as 
high poverty and rural districts (Augenblick 
1997). Districts with higher performance and 
lower spending levels are then identified within 
each group. The researchers investigate the in- 
structional strategies and expenditure patterns 
used in the exemplary districts (or schools) to 
identify the adequate per pupil funding level for 
each type of district. This approach has been used 
to develop estimates of adequate funding levels 
in Ohio, Illinois, and Mississippi. 

3. An econometric approach. This 
approach is built on the devel- 
opment of cost functions 
(Duncombe and Yinger 1997; 
Reschovsky and Imazeki 1998). 
Cost functions relating expendi- 
tures to various measures of stu- 
dent performance and need are 
used to construct a “cost index” 
that measures differences across 
districts in the resource levels re- 
quired to produce a given level 
of student performance. The es- 
timates control for factors that 
are assumed to be outside the 
control of the district, such as the 
mix of students and the cost of hiring teachers, as 
well as inefficiencies found in some districts. 

National research quantifying school finance adequacy 
(or inadequacy) has been relatively limited to date. 
Odden and Busch (1998), using the 1991-92 Com- 
mon Core of Data (CCD) from the National Center 
fcr Education Statistics (NCES), estimate the cosr of 
raising all districts in the United States to the median 
level of per pupil state and local revenues in each state, 
as well as to the national median. They find that ap- 
proximately one-third of all districts would require ad- 
ditional revenues to raise spending to the national me- 

dian, at a total cost of $16.56 billion. Inflating that 
figure to 1996-97 dollars, they estimate a total cost 
of $22.3 billion. Education Week newspaper, in its yearly 
Quality Counts report, has also attempted to measure 
adequacy and to grade states on their efforts (Orlofsky 
and Olson 2001). Using cost-adjusted NCES data, 
they divide each state’s average expenditures by a na- 
tional benchmark of $7,G523 to derive a score out of 
100. Using this methodology, only West Virginia 
achieves a score of 100, while Arizona has the lowest 
score (44) of all states. 

Data and Methods 
The analyses in this paper examine inter- and intra- 
state4 differences in funding adequacy across the United 

States. All expenditure data come 
from the CCD for the 1996-97 
school year. To exclude atypical dis- 
tricts and those not providing prima- 
rily general education services, I ex- 
clude very small districts (those with 
fewer than five students), those not 
reporting current expenditures, those 
with over 50 percent of students in 
special education as indicated by the 
presence of an Individualized Edu- 
cation Program (IEP), and any dis- 
tricts classified as college-grade, vo- 
cational/special education, nonoper- 
ating, or educational service agencies. 
These exclusions result in a total of 
14,145 districts in the database. 

To account for differences in exogenous costs facing 
each district, the data were adjusted using the cost of 
education index created by Chambers (1998). Cham- 
bers’ Geographical Cost of Education Index (GCEI) 
uses a hedonic wage model to control for factors out- 
side local districts’ control that affect their costs, in- 
cluding amenities that make teaching and other staff 
positions relatively more or less attractive. 

In addition to the cost-of-education adjustments, I 
weight the enrollment data (fall membership) to ac- 
count for student needs that may require the spend- 

This figure was derived by inflating their 1997 benchmark of $7,000 per pupil. Each state’s rating was calculated as its cost-adjusted per- 
pupil expenditures divided by the benchmark. 
The District of Columbia is treated as a state in all comparisons presented in this article. 
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ing of additional resources. As described earlier, ac- 
counting for differences in student needs is a critical 
component in developing valid estimates of adequate 
funding levels. Individual student-level data do not 
currently exist at a national level to facilitate study of 
each student’s resource needs, but it is possible to 
group students into broad categories that suggest dif- 
ferential resource needs. The most common of these 
categories are students requiring special education ser- 
vices, students from low-income families, and students 
with limited English proficiency (LEP). Students with 
these special needs typically require more intensive re- 
sources, such as smaller classes, special adaptive tools, 
or teachers with special training, to enable them to 
achieve at desired levels. The amount of additional re- 
sources is likely to vary across students, but estimates 
are available to give a general sense of the additional 
weights that should be applied to 
such students. Following Parrish, 
Matsumoto, and Fowler (1995), I use 
weights of 1.2 for students from low- 
income families and for LEP students, 
and a weight of 2.3 for students in 
special education. Thus, for example, 
a student in special education is as- 
sumed to require 2.3 times the fund- 
ing of a student in general education. 
While the weights are simply an es- 
timate of the additional funding these 
students require, they provide a more 
accurate assessment of resource needs 
than would unweighted data. 
Weighted per pupil expenditures are 
then created by dividing total current expenditures 
by the weighted student count. Because the weighted 
student count is, by construction, larger than the 
unweighted count, weighted per pupil expenditures 
will be lower. Therefore, districts with relatively high 
proportions of students with special needs but not the 
associated higher levels of expenditures will have low 
weighted expenditures per pupil relative to nominal 
expenditures. 

While no consensus exists about the level of spending 
required to achieve adequacy for all students, Odden 
and Picus (2000) have developed a measure-the 
Odden-Picus Adequacy Index (OPA1)-that quanti- 

fies how far a given finance system is from achieving 
adequacy, assuming an adequate spending level is de- 
termined. The index is similar to the McLoone index 
in that it concentrates on students in districts below a 
given funding level. While the McLoone index uses a 
state or district median as the benchmark, the OPAI 
can be set at any level deemed to be “adequate.” Spe- 
cifically, it is calculated as 

(OPN = PCTABOE, + [PCTBELOW * 

( ~ B E L O W I ~ H D E Q ) ]  

where PCTABOV4 is the percentage of students in state 
s enrolled in districts spending above the adequate 
level, PCTBELOW is the percentage of students in state 
s enrolled in districts spending below the adequate 
level, EXPBELOWis total expenditures in districts spend- 

ing below the median in state s, and 
EXP!EQis estimated expenditures in 
state s if all districts below the ad- 
equate level spent at the adequate 
level. Note that schools could be sub- 
stituted for districts. School-level 
data, in fact, might provide a more 
accurate assessment of the resources 
that actually reach students, though 
such data are rarely available on a large 
scale (Berne and Stiefel 1994; 
Rubenstein 1998). 

As the object of analysis for the OPAI 
calculations, I use current expendi- 
tures per pupil for elementary and 

secondary e d ~ c a t i o n . ~  The data are weighted to ac- 
count for student needs and adjusted to reflect cost- 
of-education differences across districts. 

One of the most difficult assumptions inherent in such 
analyses is the choice of an adequate funding level. As 
described above, researchers have used a variety of meth- 
ods to assess adequacy. Odden and Clune (1998) re- 
view a number of strategies and suggest that the esti- 
mates are often very close to the national spending me- 
dian. Odden and Busch (1998) examine the per pupil 
costs of several popular school reform models and con- 
clude that raising spending in all districts to the na- 
tional median would provide adequate funding to fi- 

This variable includes current operating expenditures for instruction, student support services, and “other” current expenditures such as 
food service. The variable excludes capital expenditures and expenditures for adult education and community services. 
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nance these reforms. Therefore, the analyses presented 
below use the national per pupil current expenditure 
median for 1996-97 (unweighted and unadjusted, as 
well as weighted and adjusted) as the adequacy bench- 
mark for the calculations. The analyses also compare 
the percentage of students above and below the ad- 
equate level, additional total and per pupil spending 
required to bring all students up to the adequate level, 
and the relationship between the adequacy measures, 
district racial composition, and district location. 

Analysis of Adequacy Across States 
Table 1 displays mean spending per pupil per state for 
four current expenditure variables: nominal expendi- 
tures (unweighted and unadjusted), expenditures ad- 
justed for cost differentials, expenditures using 
weighted pupil counts, and expendi- 
tures adjusted for student needs 
(weighted student counts) and cost 
differentials.6 Note that in states with 
above average-costs, such as Alaska, 
cost-adjusted expenditures are well 
below nominal expenditures, while 
the opposite is true in lower cost states 
such as Alabama and Arkansas. Be- 
cause the weighted student counts 
inflate the denominator in the per 
pupil expenditure calculation, 
weighted per pupil expenditures are, 
in all cases, lower than nominal ex- 
penditures. 

Eight states have an OPAI of 1.0, while Utah has the 
lowest value at 0.714. The majority of states have an 
OPAI of 0.90 or above. Not surprisingly, Southeastern 
states (Mississippi, Arkansas, Louisiana, and Tennes- 
see) are disproportionately represented in the bottom 
quintile of states. The remaining low-adequacy states 
(Utah, Arizona, Idaho, North Dakota, Oklahoma, and 
New Mexico) are in the western part of the United 
States. All of the states with an OPAI of 1.0, with the 
exception of Alaska and Hawaii, are in the Northeast. 
Thus, the rankings appear to reflect, in large part, tra- 
ditional regional differences in spending levels. 

Table 2 also lists the proportion of students and of 
districts in each state below the national median. If 
districts spending below the benchmark tend to be 
large (often urban) districts, then the proportion of 

students below the benchmark may be 
much larger than the proportion of 
districts below the benchmark. Most 
states have similar proportions of stu- 
dents and districts below the ad- 
equacy benchmark, but there are sev- 
eral notable exceptions. For example, 
in Nevada only 23.5 percent of dis- 
tricts spend below the national me- 
dian, but these districts serve almost 
85 percent of the state’s students.’ 
Conversely, in Ohio, 73.5 percent of 
the state’s districts spend below the 
benchmark, but these districts serve 
only 53.7 percent of the state’s stu- 
dents, suggesting that the larger dis- 

tricts tend to have higher per pupil spending. Adequacy Using Nominal Expenditures 

Table 2 contains adequacy statistics for each state us- 
ing nominal current expenditures per pupil as the ob- 
ject of analysis. An OPAI of 1.0 indicates that all dis- 
tricts have current expenditures above the national 
median, which is $5,333 per pupil using the nominal 
data. Nationally, 6,141 districts spend below the 
benchmark while 8,004 districts spend above this level, 
though equal numbers of students attend districts 
above and below the benchmark. 

Table 2 also includes estimates of the total and per 
pupil cost to bring all students up to the adequacy 
benchmark. The total estimated cost is just below $14 
billion. The gaps are concentrated in the largest states, 
with California and Texas together accounting for over 
one-quarter of the required additional spending. O n  a 
per pupil basis, though, the additional expenditures 
required in these states amount to $400-$600 for ev- 
ery pupil below the benchmark, as compared to over 
$1,000 per pupil in the states with the lowest OPAI. 

All means and medians used in this paper use a pupil level of analysis; that is, the calculations are weighted by the number of pupils per 
district. 

’ Over half of the state’s students are in Clark County. 

97 



Developments in School Finance: 200 1-02 

Table 1. Current per pupil expenditure means, by state: 1996-97 

Nominal Cost-adjusted Weighted Cost-adjusted and 
mean mean mean weighted mean Numberof Numberof 

State students of districts (in dollars) (in dollars) (in dollars) (in dollars) 
Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
District of Columbia 
Florida 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
NewYork 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

737,386 
128,143 
783,543 
457,349 

5,540,189 
672,634 
507,838 
104,673 
78,648 

2,241,298 
1,346,761 

187,653 
245,252 

1,948,372 
98 1,546 
502,941 
466,368 
63 1,592 
808,798 
212,818 
81 8,583 
896,555 

1,671,574 
843,812 
502,326 
892,358 
164,337 
290,497 
282,131 
193,524 

1,192,039 
326,326 

2,805,678 
1,208,695 

1 18,170 
1,844,245 

620,179 
51 8,164 

1,781,383 
150,433 
641,925 
135,601 
886,5 1 7 

3,826,366 
,479,812 
100,277 

1,096,279 
974,504 
303,441 
878,283 

98,777 

127 
53 

21 3 
31 1 
985 
176 
166 
16 
1 

67 
180 

1 
112 
899 
292 
378 
304 
176 
66 

223 
24 

295 
554 
341 
149 
522 
450 
609 

17 
162 
551 
88 

691 
117 
232 
61 1 
548 
214 
500 
36 
91 

173 
138 

1043 
40 

246 
132 
296 
55 

425 
49 

4,642 
8,276 
4,410 
4,533 
4,964 
5,194 
8,302 
6,913 
8,048 
5,220 
5,317 
5,774 
4,415 
5,707 
5,946 
5,312 
5,556 
5,480 
4,526 
6,284 
6,747 
7,126 
6,453 
6,134 
4,033 
5,087 
5,398 
5,519 
5,076 
5,999 
9,265 
4,643 
8,531 
4,935 
4,667 
5,528 
4,618 
5,858 
6,490 
7,425 
5,066 
4,641 
4,612 
5,073 
3,826 
6,385 
5,663 
5,65 1 
6,031 
6,721 
5,982 

5,202 
6,512 
4,458 
5,201 
4,462 
5,285 
7,213 
6,747 
7,494 
5,453 
5,707 
5,790 
4,806 
5,506 
6,361 
6,035 
6,259 
6,135 
5,071 
6,420 
6,605 
6,078 
6,338 
6,268 
4,630 
5,364 
5,997 
6,286 
5,333 
5,751 
8,042 
5,014 
7,597 
5,380 
5,506 
5,572 
5,160 
6,077 
6.31 1 
6,746 
5,596 
5,468 
5,048 
5.41 8 
4.01 8 
6,463 
5,821 
5,468 
6,736 
7,029 
6,553 

3,848 
6,868 
3,772 
3,886 
4,265 
4,515 
6,846 
5,871 
6,900 
4,301 
4,609 
4,976 
3,798 
4,756 
4,921 
4,457 
4,716 
5,310 
3,793 
5,210 
5,699 
5,725 
5,945 
5,238 
3,337 
4,350 
4,566 
4,587 
4,344 
5,051 
8,637 
3,805 
7,159 
4,136 
4,OO 1 
5,116 
3,936 
4,997 
5,571 
5,936 
4,256 
3,978 
3,780 
4,215 
3,271 
5,548 
4,731 
4,828 
4,865 
5,65 1 
5,068 

4,311 
5,401 
3,810 
4,459 
3,833 
4,596 
5,948 
5,727 
6,425 
4,490 
4,946 
4,990 
4,133 
4,583 
5,263 
5,063 
5,311 
5,946 
4,245 
5,318 
5,579 
4,882 
5,841 
5,352 
3,831 
4,566 
5,073 
5,224 
4,563 
4,842 
7,498 
4,110 
6,377 
4,506 
4,718 
5,158 
4,400 
5,183 
5,415 
5,396 
4,699 
4,687 
4,134 
4,496 
3,435 
5,614 
4,862 
4,668 
5,43 1 
5,910 
5,550 

SOURCE: US. Department of Education, National Center for Education Statistics, Common Core of Data (CCD); and author’s 
calculations. 
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Table 2. Adequacy estimates, by state: Nominal 1997 expenditures 

Percent of Percent of Percent of Additional Additional 
Odden-Picus districts below studentsabove students below fundsfor funds per pupil 

Adequacy Index Number adequacy adequacy adequacy adequacy foradequacy 
Rank State lndex(OPA1) of districts benchmark benchmark benchmark (in dollars) (in dollars) 
Total additional adequacy funds 
1 Alaska 1 .ooo 
1 Connecticut 1 .ooo 
1 District of Columbia 1 .OOO 
1 Delaware 
1 Hawaii 
1 Maryland 
1 NewYork 
1 Rhode Island 
9 NewJersey 
10 West Virginia 
1 1  Massachusetts 
12 Wisconsin 
13 Pennsylvania 
14 Maine 
15 Michigan 
16 Washington 
17 Minnesota 
18 Wyoming 
19 Oregon 
20 Vermont 
21 Indiana 
22 New Hampshire 
23 Kentucky 
24 Iowa 
25 Virginia 
26 Kansas 
27 Nebraska 
28 Florida 
29 Georgia 
30 Colorado 
31 Ohio 
32 Illinois 
33 Nevada 
34 Texas 
35 SouthCarolina 
36 California 
37 North Carolina 
38 Montana 
39 Missouri 
40 Alabama 
41 South Dakota 
42 Tennessee 
43 NewMexico 
44 Oklahoma 
45 Louisiana 
46 North Dakota 
47 Arkansas 
48 Idaho 
49 Arizona 
50 Mississippi 
51 Utah 

1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
0.999 
0.999 
0.998 
0.996 
0.994 
0.993 
0.992 
0.992 
0.990 
0.988 
0.987 
0.980 
0.966 
0.965 
0.965 
0.964 
0.963 
0.957 
0.955 
0.949 
0.942 
0.940 
0.936 
0.930 
0.927 
0.91 7 
0.91 7 
0.91 3 
0.895 
0.866 
0.856 
0.855 
0.855 
0.854 
0.846 
0.845 
0.840 
0.819 
0.815 
0.756 
0.714 

53 
166 

1 
16 
1 
24 
691 
36 
551 
55 
295 
425 
500 
223 
554 
296 
341 
49 
214 
246 
292 
162 
176 
378 
132 
304 
609 
67 
180 
176 
61 1 
899 
17 

1043 
91 
985 
117 
450 
522 
127 
173 
138 
88 
548 
66 
232 
31 1 
112 
21 3 
149 
40 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
1 .a 
5.1 
4.5 
7.4 
7.6 
23.1 
22.0 
24.3 
12.2 
12.1 
21.1 
38.0 
16.7 
51.7 
59.3 
51.5 
23.7 
37.8 
65.7 
70.0 
46.0 
73.5 
65.9 
23.5 
42.9 
69.2 
73.6 
70.9 
42.7 
77.0 
89.8 
74.6 
91.3 
46.6 
67.9 
92.4 
53.4 
91.6 
66.1 
71.4 
99.3 
82.5 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
98.8 
98.2 
97.8 
94.8 
90.1 
88.0 
79.6 
78.9 
73.5 
82.3 
79.5 
73.4 
79.2 
52.3 
44.6 
51 .O 
67.2 
59.0 
38.1 
36.7 
25.4 
46.3 
55.7 
15.4 
18.8 
30.0 
23.7 
17.5 
34.7 
26.0 
10.4 
8.3 
15.0 
8.8 
7.5 
3.1 
14.0 
13.8 
8.4 
7.8 
0.1 
1.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
1.2 
1.8 
2.2 
5.2 
9.9 
12.0 
20.4 
21.1 
26.5 
17.7 
20.5 
26.6 
20.8 
47.7 
55.4 
49.0 
32.8 
41 .O 
61.9 
63.3 
74.6 
53.7 
44.3 
84.6 
81.2 
70.0 
76.3 
82.5 
65.3 
74.0 
89.6 
91.7 
85.0 
9? .2 
92.5 
96.9 
86.0 
86.2 
91.6 
92.2 
99.9 
98.6 

13,984,553,164 - 
- 
- 
- 
- 
- 
- 
- 

138,534 
61 9,159 

4,593,273 
5,490,954 
22,720,045 
4,433,314 
49,285.729 
36,780,670 
35,616,025 
4,182,601 
26,308,790 
6,393,490 
70,076,221 
20,468,578 

1 15,908,140 
92,824,804 
203,739,657 
88,975,417 
57,110,297 

51 5,900,579 
321,392,637 
184,628,800 
566,708,597 
624,254,s 18 
96,509,122 

1,427,761,391 
250,269,465 

2,447,360,067 
537,318,910 
76,114,587 
498,186,441 
527,544,348 
104,228,229 
683,384,043 
251,609,ii.S 
481,450,831 
665,440,720 
97,529,110 
389,154,550 
236,881,447 
771,831,622 
652,861,661 
730,566,666 

- 
- 
- 
- 
- 
- 
- 
- 
99 
176 
284 
287 
247 
21 1 
245 
185 
200 
160 
287 
31 1 
268 
508 
384 
333 
379 
582 
479 
372 
377 
368 
572 
723 
404 
460 
557 
579 
539 
710 
754 
798 
838 
906 
645 
839 
849 
959 
987 

1,054 
1,069 
1,300 
1,545 

-Not available. 
SOURCE: US. Department of Education, National Center for Education Statistics, Common Core of Data (CCD); and author's 
calculations. 
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The $14 billion estimate is somewhat lower than 
Odden and Busch‘s (1998) estimate of $16.56 billion 
in additional required state and local revenues, using 
199 1-92 data. The amount of additional expenditures 
required is very sensitive to the choice of adequacy level, 
however. For example, modestly increasing the adequate 
expenditure level to $6,000 per pupil more than 
doubles the amount of additional expenditures re- 
quired to over $32 billion (table 3). 

Table 3. Additional cost to bring all districts to 
selected per pupil expenditure levels 

Per pupil expenditure Additional cost 
level (in dollars) (in billions of dollars) 

5,000 7.496 
5,333 (national median) 13.985 
6,000 32.494 
7,000 67.651 

SOURCE: US. Department of Education, National Center for 
Education Statistics, Common Core of Data (CCD); and author’s 
calculations. 

Adequacy Using Cost- and Need-Adjusted 
Data 

Table 4 presents the same information using need- 
weighted, cost-adjusted expenditures as the object of 
analysis. The median national expenditure level is 
$4,657. This lower expenditure level is the result of 
using a student count inflated by the student 
weighting. This figure implies that while $4,657 is 
adequate for a student without special needs, a stu- 
dent from a low-income family or with LEP would 
require $5,588, and a student in special education 
would require $10,7 1 1. The bottom row shows that 
when student needs and differential costs are taken 
into account, the total additional expenditures needed 
to raise all students to the adequacy benchmark rise to 
$15.6 billion. For comparability, the required addi- 
tional expenditures are listed in nominal rather than 
cos t-adj usted dollars. 

The number of states with all students above the na- 
tional benchmark falls from eight to six, with Alaska, 
Connecticut, and Rhode Island falling below 1.0, and 
Wyoming joining the list. The OPAI for traditionally 
high-spending states such as Connecticut and New 
Jersey falls just below 1.0 once student needs and the 

higher costs in these states are taken into account, with 
one or two districts falling below the benchmark. While 
nominal spending shows all students in Alaska above 
the benchmark, the cost-adjusted dollars suggest that, 
with substantially above-average costs, over one-third 
of students in Alaska receive average real resources be- 
low the national median. Similarly, some states with 
relatively lower nominal spending but below-average 
costs, such as South Carolina and Wyoming, have sub- 
stantially higher OPAI values after factoring in these 
cost and need differences. 

Table 4 also presents each state’s proportion of stu- 
dents from low-income families, with LEP, and in spe- 
cial education. California, which has higher than aver- 
age costs and serves large numbers of students with 
LEP, falls to near the bottom of the pack once need 
and cost differences are taken into account. Of the over 
$15 billion in additional required expenditures na- 
tionally, almost 40 percent ($6.18 billion) would be 
in California, with Texas accounting for the next larg- 
est share at $1.42 billion. Only Utah, though, would 
require additional expenditures over $1,000 for each 
pupil below the national benchmark. 

Using the weighted, adjusted data, most states have 
a higher proportion of students below the adequacy 
benchmark than districts below the benchmark. In 
Alaska, for example, only one district has average ex- 
penditures below the benchmark, but that district 
(Anchorage) serves over one-third of the state’s stu- 
dents. In California, 74 percent of the districts have 
average expenditures below the benchmark, but these 
districts serve almost all the students in the state 
(97.3 percent). This pattern (using the cost-adjusted 
and need-weighted data) is not surprising since large 
urban districts may have higher costs and serve dis- 
proportionately high proportions of students with 
special needs. 

Adequacy and Race 

Table 5 displays the percentage of African American 
and minority students by state, along with each 
state’s OPAI value and rank. While African American 
students constitute the largest minority group in most 
states, several states have large proportions of His- 
panic, Asian and Pacific Islander students. For ex- 
ample, Texas, New Mexico, and California have large 

100 1.02 



National Evidence on Racial Dimarities in School Finance Adeauacv 

Table 4. Adequacy estimates, by state: Cost- and need-adjusted 1997 expenditures 
(median = $4,657) 

~ 

Percentage Percentage Additional Percent of 
of districts of students Additional funds limited Percent 

Odden-Picus below below fundsfor per pupil Percent of English of special 
Adequacy adequacy adequacy adequacy for adequacy low-income proficient education 

Rank State lndex(0PAI) benchmark benchmark (in dollars) (in dollars) students (LEP) students students 

Total additional adequacy funds 
1 District of Columbia 1 .OOO 
1 Delaware 
1 Hawaii 
1 Maryland 
1 NewYork 
1 Wyoming 
7 Connecticut 
8 NewJersey 
9 Kentucky* 
10 West Virginia 
11 Michigan 
12 Wisconsin 
13 Rhode Island 
14 Pennsylvania 
15 Indiana 
16 Iowa 
17 Maine 
18 Minnesota 
19 Oregon 
20 Kansas 
21 Vermont 
22 Georgia 
23 Ohio 
24 Nebraska 
25 Virginia 
26 South Carolina 
27 Washington 
28 Nevada 
29 Massachusetts 
30 Alaska 
31 Colorado 
32 North Carolina 
33 Florida 
34 South Dakota 
35 New Hampshire 
36 Montana 
37 Texas 
38 Arkansas 
39 North Dakota 
40 Missouri 
41 Alabama 
42 Illinois 
43 Oklahoma 
44 Louisiana 
45 Tennessee 
46 Idaho 
47 NewMexico 
48 Mississippi 
49 California 
50 Arizona 
51 Utah 

1.000 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1.000 
1 .ooo 
1 .ooo 
1 .ooo 
0.997 
0.997 
0.994 
0.992 
0.991 
0.990 
0.990 
0.988 
0.986 
0.986 
0.985 
0.979 
0.971 
0.967 
0.964 
0.961 
0.960 
0.958 
0.951 
0.951 
0.950 
0.949 
0.945 
0.935 
0.932 
0.931 
0.926 
0.924 
0.91 5 
0.909 
0.904 
0.903 
0.878 
0.867 
0.860 
0.821 
0.819 
0.808 
0.735 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.6 
0.4 
0.6 
1.8 
2.7 
1.4 
8.3 
9.4 

14.7 
6.3 

10.3 
8.8 
9.8 
9.5 

14.2 
16.7 
34.4 
13.6 
34.1 
44.0 
32.1 
17.6 
47.8 

1.9 
27.3 
49.6 
52.2 
30.6 
32.7 
29.6 
28.3 
57.2 
25.0 
55.9 
73.2 
62.1 
35.4 
84.8 
87.0 
51.8 
38.6 
94.6 
73.8 
68.1 
82.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.1 
0.2 
1.2 
0.9 
0.7 
8.6 

19.5 
13.1 
11.6 
17.0 
14.3 
22.9 
16.7 
18.1 
29.0 
27.9 
42.8 
42.0 
55.0 
56.9 
83.8 
45.1 
37.7 
68.4 
70.2 
74.0 
68.4 
50.0 
55.0 
75.2 
70.7 
60.9 
68.3 
81.4 
72.0 
74.9 
93.8 
85.1 
86.2 
89.5 
98.2 
97.3 
93.2 
98.5 

15,608,516,021 
- 
- 
- 
- 
- 
- 

102,284 
206,827 

87,149 
52,975 

2,442,020 
1,418,226 
2,940,390 

33,239,796 
29,033,977 
20,068,648 
10,622,805 
45,938,243 
28,587,527 
28,408,603 
7,378,302 

96,823,811 
138,980,411 
32,335,524 

172,830,681 
107,988,867 
209,239,518 
57,044,860 

241,480,916 
38,748,558 

176,488,929 
306,389,105 
605,525,236 
33,452,166 
64,062,938 
54,241,456 

1,418,289,236 
149,103,855 
41,388,528 

345,823,182 
3 14,83 1,049 

1,029,321,166 
305,847,267 
387,394,892 
555,860,598 
164,365,222 
242,857,000 
442,496,574 

6,181,773,959 
821,758,833 
661,243,912 

- 
- 
- 
- 
- 
- 
55 

162 
70 
12 

153 
187 
182 
82 

187 
287 
244 
326 
206 
310 
352 
215 
250 
216 
314 
257 
323 
207 
480 
666 
333 
303 
301 
310 
557 
507 
410 
395 
494 
482 
435 
610 
562 
427 
604 
669 
682 
742 
985 
962 

1,199 

25.4 
11.4 
19.1 
9.8 

18.0 
12.5 
9.7 
6.4 

15.7 
19.4 
16.3 
12.9 
11.7 
13.7 
12.3 
12.1 
11.5 
7.4 

13.7 
11.9 
10.2 
10.4 
15.4 
11.5 
12.3 
18.2 
13.2 
13.3 
10.9 
10.5 
10.8 
14.8 
18.4 
12.0 
6.7 

17.5 
21.2 
14.8 
14.3 
15.8 
18.0 
14.7 
9.1 

25.4 
19.0 
14.2 
17.9 
18.7 
13.9 
18.7 
11.2 

2.5 
0.9 
5.7 
1.1 
0.9 
0.4 
1.6 
1.4 
0.3 
0.4 
0.6 
0.8 
2.1 
0.8 
0.6 
0.6 
0.4 
0.8 
1.2 
0.7 
0.2 
0.5 
0.5 
0.5 
0.9 
0.4 
1.4 
1.7 
1.8 
1.1 
0.8 
0.8 
1.9 
0.3 
0.5 
0.3 
3.6 
0.3 
0.2 
0.5 
0.4 
1.9 
0.4 
0.6 
0.5 
1 .o 
3.0 
0.2 
6.0 
3.1 
0.7 

8.5 
11.9 
8.5 

12.7 
12.2 
11.8 
14.6 
4.5 

15.5 
4.0 

12.5 
17.2 
10.6 
14.0 
12.9 
14.0 
12.3 
11.0 
11.7 
10.2 
10.3 
3.7 

13.9 
13.1 
11.7 
10.9 
10.6 
16.7 
13.8 
9.9 

12.5 
13.4 
10.9 
13.4 
11.4 
11.8 
10.5 
10.5 
11.1 
13.1 
11.5 
11.9 
11.1 
14.0 
10.2 
13.8 
13.2 
9.7 
9.7 

11.1 

- 

~ ~~ 

-Not available. 
*Special education data are not available for Kentucky. 
SOURCE: U S .  Department of Education, National Center for Education Statistics, Common Core of Data (CCD); and author's 
calculations. 
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Table 5. State adequacy rankings and racial composition 

Percent African Percent African Percent minority Percent minority 
American American students in students in 

Percent students in students in districts districts 
Odden-Picus African districts spending districts spending Percent spending spending 

Rank State Index (OPAI) students benchmark benchmark students benchmark benchmark 
Adequacy American below adequacy above adequacy minority below adequacy aboveadequacy 

1 District of Columbia 1 .OOO 
1 Delaware 
1 Hawaii 
1 Maryland 
1 NewYork 
1 Wyoming 
7 Connecticut 
8 NewJersey 
9 Kentucky 
10 West Virginia 
11 Michigan 
12 Wisconsin 
13 Rhode Island 
14 Pennsylvania 
15 Indiana 
16 Iowa 
17 Maine 
18 Minnesota 
19 Oregon 
20 Kansas 
21 Vermont 
22 Georgia 
23 Ohio 
24 Nebraska 
25 Virginia 
26 SouthCarolina 
27 Washington 
28 Nevada 
29 Massachusetts 
30 Alaska 
31 Colorado 
32 North Carolina 
33 Florida 
34 South Dakota 
35 New Hampshire 
36 Montana 
37 Texas 
38 Arkansas 
39 North Dakota 
40 Missouri 
41 Alabama 
42 Illinois 
43 Oklahoma 
44 Louisiana 
45 Tennessee 
46 Idaho* 
47 NewMexico 
48 Mississippi 
49 California 
50 Arizona 
51 Utah 

1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
0.997 
0.997 
0.994 
0.992 
0.991 
0.990 
0.990 
0.988 
0.986 
0.986 
0.985 
0.979 
0.971 
0.967 
0.964 
0.961 
0.960 
0.958 
0.95 1 
0.95 1 
0.950 
0.949 
0.945 
0.935 
0.932 
0.931 
0.926 
0.924 
0.915 
0.909 
0.904 
0.903 
0.878 
0.867 
0.860 
0.82 1 
0.819 
0.808 
0.735 

87.0 
30.2 

2.6 
36.2 
20.5 

1.1 
13.3 
18.4 
10.1 
4.1 

18.7 
9.8 
7.3 

14.5 
11.5 
3.5 
0.9 
5.4 
2.8 
8.6 
0.9 

38.4 
15.6 
6.2 

27.1 
41.9 

5.0 
9.6 
8.6 
4.7 
5.6 

31.0 
25.4 

1 .o 
1 .o 
0.6 

14.4 
23.8 
0.9 

16.6 
36.4 
21.1 
10.7 
46.7 
23.2 

2.4 
51.4 

8.7 
4.3 
0.8 

- 

- 
- 
- 
- 
- 
- 
9.7 

12.7 
7.5 
1.2 
0.6 
0.3 
6.9 

42.6 
1.8 
6.6 
0.6 
1.5 
1.3 
3.5 
0.6 

23.0 
4.4 

11.8 
32.7 
37.5 

3.9 
11.2 
4.2 
8.7 
7.4 

29.6 
24.7 

1.3 
1.2 
0.7 

14.9 
17.3 
1.1 
7.9 

36.2 
24.2 
12.3 
46.9 
22.0 

2.6 
50.8 
8.8 
4.2 
0.8 

- 

87.0 
30.2 
2.6 

36.2 
20.5 

1.1 
13.3 
18.5 
10.1 
4.1 

18.9 
9.8 
7.4 
7.8 

12.9 
3.1 
1 .o 
6.1 
3.2 
9.7 
1 .o 

44.5 
20.0 
2.0 

23.1 
47.4 
6.4 
1 .o 

12.2 
2.4 
2.0 

34.6 
27.6 
0.3 
0.7 
0.4 

12.8 
39.5 
0.5 

34.8 
37.1 
13.2 
5.7 

42.5 
29.9 

0.5 
79.2 
5.7 
5.8 
0.1 

- 

96.0 
37.0 
78.4 
44.2 
44.4 
11.2 
28.0 
38.1 
11.3 
4.9 

24.2 
17.8 
22.4 
20.3 
15.1 
8.2 
2.7 

14.1 
16.2 
18.7 
2.1 

43.3 
18.2 
13.7 
34.5 
43.9 
23.3 
36.7 
22.6 
37.4 
28.8 
36.8 
43.9 
11.9 
3.7 

12.8 
55.2 
27.1 

9.8 
19.2 
38.6 
37.6 
31.9 
49.7 
22.4 

62.7 
52.5 
60.8 
44.4 
11.4 

- 

- 
- 
- 
- 
- 
- 

20.3 
38.1 
8.6 
2.1 
5.0 
2.4 

32.7 
53.7 
4.0 
9.8 
1.6 
5.7 

13.2 
16.6 
0.0 

28.1 
6.0 

23.1 
36.7 
39.7 
20.6 
39.8 
10.9 
33.0 
33.4 
36.0 
36.9 
9.5 
5.1 
9.1 

56.6 
21.2 
8.1 

10.1 
38.3 
42.6 
30.5 
50.1 
20.4 

62.5 
52.0 
61.5 
42.2 
11.2 

- 

96.0 
37.0 
78.4 
44.2 
44.4 
11.2 
28.1 
38.1 
11.3 
5.0 

24.4 
17.9 
21.5 
12.4 
16.8 
8.0 
3.0 

15.5 
17.1 
19.2 
2.6 

49.3 
23.0 
6.7 

32.9 
49.2 
26.8 
20.3 
32.4 
40.0 
19.1 
38.9 
63.8 
17.1 
2.3 

17.4 
50.9 
41.4 
12.4 
38.3 
40.2 
25.0 
36.4 
44.7 
33.5 

64.3 
79.5 
37.0 
75.5 
31.1 

- 

- Not available. 
’Racial composition data are not available for Idaho. 
SOURCE: U.5. Department of Education, National Center for Education Statistics, Common Core of Data (CCD); and author’s 
calculations. 
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Hispanic populations, while Hawaii has a large Asian 
and Pacific Islander population.’ 

Looking at the table, no clear relationship between 
adequacy and the proportion of African American stu- 
dents is apparent. For example, two states with OPAI 
values of 1 .O (Hawaii and Wyoming) have relatively 
low proportions of African American students, while 
two others (the District of Columbia and Maryland) 
serve student populations that are over one-third Afri- 
can American. At the other end of the scale, most of 
the states with the lowest OPAI values (Utah, Arizona, 
California, and New Mexico) serve a small percentage 
of African American pupils, though low-ranked Mis- 
sissippi is over 50 percent African American. With the 
exception of Utah, though, each of these low-adequacy 
states has a high proportion of minority group stu- 
dents, primarily Hispanics. 

A more systematic analysis also re- 
veals a mixed picture. The Pearson 
correlation coefficient (pupil- 
weighted) between the percentage of 
African American students in a state 
and its OPAI is 0.164, reflecting a 
weak positive relationship between 
adequacy and a state’s racial compo- 
sition. Thus, as the percentage of 
African American students increases, 
the state’s OPAI also tends to in- 
crease. Examining the relationship 
between the percentage of minority 
students and adequacy, however, 
yields a very different result. The correlation between 
percent minority and OPAI is -0.522, reflecting a 
strong negative relationship between adequacy and 
the percentage of a state’s students from minority 
groups. The difference may be explained in large part 
by several large states (California, Illinois, Texas, and 
Arizona) with relatively low OPAI values and large 
numbers of Hispanic students. 

Statewide averages may mask important intrastate dis- 
parities, however. For example, if a state has a high 
proportion of minority students and a high OPAI, 
but the districts above the adequate level serve pri- 
marily White students, then the relationship between 

adequacy and student race may be stronger than ap- 
pears by examining the statewide average. To assess 
this relationship, table 5 also includes the percent- 
age of African American and minority students in the 
state as a whole, and in districts above and below the 
adequacy benchmark. Six states have no districts be- 
low the benchmark. Of the remaining 45 states, 8 
have well below average proportions of African Ameri- 
can students in districts above the adequacy bench- 
mark (Pennsylvania, Nebraska, Virginia, Nevada, 
Colorado, Illinois, Oklahoma, and Louisiana). All but 
Louisiana also have above-average percentages of Af- 
rican American students in lower spending districts. 
In other words, African American students in these 
states are likely to be in districts spending below the 
adequacy benchmark. 

Most states, though, have propor- 
tions of African American students in 
districts above and below the bench- 
mark that reflect the statewide de- 
mographic composition of students. 
Several states, such as Georgia, South 
Carolina, Arkansas, and Missouri, 
have well above average proportions 
of African American students in 
higher spending districts, and below- 
average proportions of African Ameri- 
can students in lower spending dis- 
tricts. In Michigan and Wisconsin, 
where the state proportions of Afri- 
can American students are 19 and 10 
percent, respectively, districts above 

the benchmark have percentages of African American 
students that reflect state demographics, but the dis- 
tricts below the benchmark serve almost exclusively 
White student populations. 

Examining the spending patterns in relation to the pro- 
portion of all minority students (African American, His- 
panic, Asian, and Pacific Islander) produces similar re- 
sults. Most states with higher proportions of African 
American students in districts below the national 
benchmark also have higher proportions of all minor- 
ity students in these districts, though disparities be- 
come more pronounced in a limited number of states, 
such as Texas and Rhode Island. Likewise, most states 

The data on student race are aggregated from the school to the district level for the 1996-97 school year. I thank William Fowler of NCES 
for providing these data. 
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with a higher proportion of African American students 
in districts above the benchmark exhibit a similar pat- 
tern for all minority students. The differences are even 
larger in some states, such as Florida, which has a 
slightly above average proportion of African American 
students in districts above the benchmark, but a well 
above average proportion of minority students (64 per- 
cent in districts spending above the adequacy bench- 
mark as compared to the state average of 44 percent). 

Interestingly, the within-state differences are most pro- 
nounced in some of the states with the lowest overall 
adequacy rankings. In Arizona, for example, districts 
spending above the national benchmark serve over 75 
percent minority children on average, while districts 
below the benchmark have 42 percent minority chil- 
dren. Similarly, in Utah the districts spending below 
the benchmark have primarily White 
student populations (89 percent) 
while those above the benchmark are 
only 69 percent White. Because the 
vast majority of students in these 
states are in districts spending below 
the national benchmark, though, the 
above-benchmark averages include 
relatively few students. 

suggest that African American, Hispanic, and Asian 
children are not systematically overrepresented in the 
lowest spending districts in most states. Minority chil- 
dren, particularly Hispanics, are often heavily concen- 
trated in lower spending states, however. 

Adequacy by District Location 

Given that racial demographics may be closely related 
to location, examining the relationship between ad- 
equacy and district location may also shed some light 
on these patterns. The CCD contains location descrip- 
tors from the U.S. Bureau of the Census categorizing 
each district in one of seven categories: large central 
city, urban fringe of large city, mid-size central city, 
urban fringe of mid-size city, large town, small town, 
and rural. I combine large central city and mid-size 

central city into a category called “ur- 
ban,” urban fringe of large city and 
urban fringe of mid-size city into a 
category called “urban fringe’’ and 
large town, small town, and rural into 
a category called “rural.” 

A small number of states exhibit the 
opposite pattern. For example, lower 
spending districts in California tend 
to have much higher proportions of 
minority students than do higher 
spending districts (62 percent in lower 
spending districts vs. 37 percent in higher spending 
districts). In Nebraska, almost 14 percent of the state’s 
students are racial minorities, yet districts below the 
adequacy benchmark average 23 percent and districts 
above the benchmark average less than 7 percent. Penn- 
sylvania has the most dramatic contrast, with districts 
spending below the national benchmark averaging 54 
percent minority students as compared to 12 percent 
in districts above the benchmark and just over 20 per- 
cent in the state as a whole. Unlike California, most 
minority students in Pennsylvania are African Ameri- 
can. Despite these exceptions, though, most states have 
similar or lower proportions of African American and 
minority students in districts below the adequacy bench- 
mark as compared to the state average. These results 

Table 6 displays the percentage of dis- 
tricts above and below the adequacy 
level falling into each of these three 
categories. In most states, urban and 
urban fringe districts are more likely 
to spend below the benchmark, while 
rural districts are more likely to spend 
above the ben~hmark.~ For example, 
California has 727 districts below the 

benchmark and 258 districts above. Of the districts 
below the national benchmark, 60 percent are urban 
fringe and 21 percent are urban. Of those above the 
benchmark, only 48 percent are urban or urban fringe. 
Similar patterns are apparent in a number of states 
(for example, Arizona, Colorado, Florida, Georgia, Ne- 
vada, Texas, and Washington). Only in six states is the 
proportion of rural districts below the benchmark 
higher than the proportion above the benchmark. 

The higher spending in rural districts is somewhat sur- 
prising, but may be the result of several factors. Urban 
and urban fringe districts are likely to have higher costs 
and may have higher proportions of students with spe- 
cial needs. Therefore, even though nominal spending 

This pattern ignores states in which only one or two districts fall below the benchmark (e.g., Kentucky and New Jersey). 
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Table 6. Distribution of districts by location and spending relative to national median of 
weighted adjusted current expenditures: 1997 

Below 
or above Total Percent 

Below 
or above Total Percent 

national Urban number of national Urban numberof 
State median Urban fringe Rural districts State median Urban fringe Rural districts 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District of Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 
Below 
Above 

8 
21 

100 
0 

21 
8 
6 
3 

21 
9 

27 
1 
0 
7 
0 

19 
0 

100 
34 
13 
0 
5 
0 
0 
2 
0 
5 
5 
7 

12 
13 
3 

10 
3 
0 
5 

16 
0 
0 
3 
0 

17 
5 
8 
7 
9 
0 
3 
2 
3 

25 
21 
0 
0 

35 
20 
10 
2 

60 
39 
31 

8 
100 
54 
0 

38 
0 
0 

46 
3 

57 
10 
0 

100 
7 
0 

42 
40 
47 
23 
25 

3 
34 
3 
0 

15 
21 
10 
13 
9 
0 

33 
74 
47 
29 
32 
47 
18 
19 
8 

68 
59 
0 

100 
44 
73 
85 
95 
19 
52 
42 
91 
0 

39 
0 

44 
0 
0 

20 
84 
43 
85 
0 
0 

91 
100 
53 
55 
47 
65 
63 
94 
55 
94 

100 
79 
63 
90 
87 
88 
0 

50 
21 
45 
64 
59 
53 
79 
78 
89 

93 
34 

1 
52 

145 
66 

178 
133 
727 
258 
48 

128 
1 

165 
0 

16 
0 
1 

35 
32 
30 

150 
0 
1 

58 
54 

558 
341 
43 

249 
24 

352 
29 

275 
1 

175 
56 
10 
23 

200 
0 

24 
141 
150 
14 

539 
30 

304 
292 
230 

Mississippi 

Montana 

Nebraska 

New Hampshire 

New Jersey 

New Mexico 

NewYork 

Nevada 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 

Below 4 
Above 0 
Below 8 
Above 1 
Below 4 
Above 1 
Below 6 
Above 1 
Below 0 
Above 3 
Below 9 
Above 2 
Below 0 
Above 6 
Below 67 
Above 0 
Below 19 
Above 8 
Below 9 
Above 1 
Below 10 
Above 15 
Below 10 
Above 1 
Below 5 
Above 6 
Below 4 
Above 10 
Below 33 
Above 9 
Below 15 
Above 8 
Below 4 
Above 0 
Below 6 
Above 33 
Below 25 
Above 4 
Below 15 
Above 0 
Below 0 
Above 1 
Below 18 
Above 8 
Below 16 
Above 8 
Below 0 
Above 7 
Below 0 
Above 5 
Below 0 
Above 4 

9 
0 
2 
3 
4 
1 

26 
17 

100 
88 
12 
2 
0 

47 
0 
7 

31 
3 

10 
2 

36 
39 
23 
3 

76 
21 
53 
49 
67 
64 
33 
16 
6 
0 

18 
17 
39 
8 

15 
0 
6 
3 

33 
20 
41 

8 
0 

13 
33 
24 
0 
0 

88 
100 
90 
96 
93 
98 
68 
82 
0 

10 
79 
96 
0 

47 
33 
93 
50 
88 
81 
98 
54 
46 
66 
96 
19 
73 
43 
41 
0 

27 
53 
76 
91 

100 
76 
50 
36 
87 
70 

100 
94 
96 
49 
72 
43 
84 

100 
80 
67 
71 
0 

96 

141 
8 

133 
315 
83 

524 
53 

109 
2 

549 
34 
54 
0 

680 
3 

14 
58 
59 
58 

172 
21 0 
40 1 
194 
350 
21 

191 
47 

453 
3 

33 
40 
51 
53 

119 
120 
18 

295 
748 
33 

7 
35 

21 1 
45 
87 
95 

201 
1 

54 
6 

41 8 
0 

49 

SOURCE: US. Department of Education, National Center for Education Statistics, Common Core of Data (CCD); and author’s 
calculations. 
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may be higher in urban districts, cost and need-ad- 
justed spending could be lower in urban areas than in 

Arizona, with low OPAI values and high propor- 
tions of Hispanic and other minority students. 

rural areas. In addition, rural districts tend to be small 
and unable to take advantage of economies of scale. 
When fixed district costs (such as administration) are 
divided by low numbers of pupils, per pupil averages 
are inflated. In Georgia, for example, rural districts 
average 3,589 students, as compared with 31,569 in 
urban districts and 20,222 in urban fringe districts. 

Conclusions 

Interstate racial disparities in adequacy are gen- 
erally greater than intrastate disparities. In most 
states, districts below the national median tend 
to have lower proportions of African American 
and minority students than do districts above 
the median. Only a small number have substan- 
tially higher than average proportions of African 
American and minority students in lower spend- 
ing districts. 

This paper provides a starting point for estimating the 
cost of providing adequate educational resources nation- 
wide and for examining disparities in adequate educa- 
tional opportunities across racial groups. The analysis 
does not attempt to determine an adequate funding level 
for different types of students, but in- 
stead uses existing estimates of ad- 
equate funding and differential costs 
to cost out the additional funding 
needed to achieve adequacy. Several 
conclusions arise from the analyses: 

Using cost- and need-adjusted expenditure data, 
rural areas tend to be disproportionately repre- 
sented in districts spending above the median, 
while urban and urban fringe districts are more 
likely to be below the median. Lower costs and 

diseconomies of scale in rural districts 
may account for much of this pat- 
tern. 

These results highlight several issues 
for future policy debates and research. 
For example, the estimates show that 
the additional cost of bringing aver- 
age spending in all districts up to the 
national median is relatively low, 
though the resources would need to 
be heavily targeted to specific states 
and districts. Using other bench- 
marks for adequacy substantially 
changes the estimates, however. As 
table 3 shows, even raising the bar 
from $5,333 to $6,000 per pupil 

more than doubles the additional cost. Achieving a 
more ambitious goal, such as average spending of 
$7,000 per pupil, would cost an additional $67 bil- 
lion, an increase of over 25 percent in national elemen- 
tary and secondary education expenditures. 

The analyses also produce somewhat surprising results 
regarding racial disparities in adequacy. While interstate 
differences are largely correlated with the proportion of 

H Using the national median of per 
pupil spending as the estimate 
of an adequate funding level, 
additional spending of approxi- 
mately $14-$16 billion is 
needed to raise all districts in 
the country to the national me- 
dian, an increase of approxi- 
mately 5 to 6 percent in total 
current expenditures. This figure is close to- 
though slightly below-previous estimates. 

H The most consistent disparities across states are 
regional, with northeastern states generally hav- 
ing high levels of adequacy and southeastern states 
having low levels of adequacy. These differences 
largely remain even when differences in the cost 
of education and student needs are taken into 
account. 

H Adequacy index values are only weakly (positively) 
correlated with the proportion of African Ameri- 
can students in a state, but strongly negatively 
related to the percentage of minority students in 
a state. This result may be driven in large part by 
several large states, such as California, Texas, and 

minority children in the state, minority children within 
states do not appear to be concentrated in lower spend- 
ing districts. Therefore, a national strategy to address 
these inequities may be more effective than state-level 
strategies. The results also highlight the importance of 
breaking out data on student race into specific racial cat- 
egories. This is particularly important in states such as 

1 0 8  
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California and Texas, which serve large (and increasing) 
numbers of Hispanic and Asian students. But the sensi- 
tivity of the estimates to the adequacy benchmark level 
suggests that more work needs to be done to accurately 
determine adequate resource levels for different students. 
In addition, it may not be sufficient to measure adequacy 

purely in terms of dollars spent. Rather, as a number of 
researchers have attempted to do, we may need to iden- 
tify adequacy in terms of the resources (personnel and 
otherwise) that these dollars purchase. Only then can 
we hope to ensure that all students have the opportu- 
nity to achieve the educational goals set out for them. 

107 



Developments in School Finance: 200 1-02 

References 
Augenblick, J. (1997). Recommendations for a Base Figure and Pupil- Weighted Adjustments to the Base Figure for 

Berne, R., and Stiefel, L. (1984). The Measurement of Equity in School Finance. Baltimore, MD: Johns 

Use in a New School Finance System in Ohio. Columbus, OH: Ohio Department of Education. 

Hopkins Press. 

Evaluation and Policy Analysis, lG(4): 405-421. 

1(NY), rev2, No. 05327, slip op. (App. Div., 1st Dept.), appealpending. 

Berne, R., and Stiefel, L. (1994). Measuring Equity at the School Level: The Finance Perspective. Education 

Campaign for fiscal Equity v. The State o f  New York, 86 N.Y.2d 307 (N.Y. 1995), 2001 N.Y. Misc. LEXIS 

Chambers, J.G., and Parrish, T. (1994). Modeling Resource Costs. In H.J. Walberg and W.S. Barnett (Eds.), 
Advances in Educational Productivity, Volume 4 (pp. 7-22). Greenwich, CT: JAI Press. 

Chambers, J.G. (1998). Geographic Variations in Public Schools' Costs (NCES 98-04). U.S. Department of 

Duncombe, W., and Yinger, J. (1997). Why Is It So Hard to Help Central City Schools? Journal o f  Policy 

Education. Washington, DC: National Center for Education Statistics Working Paper. 

Analysis and Management, 1G( 1): 85-1 13. 

Evans, W.N., Murray, S., and Schwab, R.M. (1997). Schoolhouses, Courthouses, and Statehouses After 
Serrano. Journal o f  Policy Analysis and Management, 1 G( 1): 10-3 1. 

Finance, Z8(4): 346-365. 
Goertz, M.E. (1992). School Finance Reform in New Jersey: The Saga Continues. Journal of  Education 

General Accounting Ofice. (1997). State Efforts to Reduce Funding Gaps Between Poor and Wealthy Districts. 
Washington, DC: U.S. Government Printing Office. 

York Times, p. Al .  
Goodnough, A. (2001, January 11). New York City Is Shortchanged in School Aid, State Judge Rules. New 

Guthrie, J.W., and Rothstein, R. (1999). Enabling Adequacy to Achieve Reality: Translating Adequacy Into 
State School Finance Distribution Arrangements. In H.F. Ladd, R. Chalk, and J.S. Hansen (Eds.), Equity 
and Adequacy in Education Finance: Issues and Pmpectives (pp. 209-259). Washington, DC: National Academy 
Press. 

Hertert, L., Busch, C., and Odden, A.R. (1994). School Financing Inequities Among the States: The 

Johnston, J.M., and Duncombe, W. (1998). Balancing Conflicting Policy Objectives: The Case of School 

Problem from a National Perspective. Journal o f  Education Finance, ZY(3): 23 1-255. 

Finance Reform. Public Administration Review, 58(2): 145-158. 

Moser, M., and Rubenstein, R. (2002). The Equality of Public School District Funding in the U.S., 1992- 
1995: A National Status Report. Public Administration Review, G2( 1): 47-56. 

Odden, A.R., and Busch, C. (1 998). Financing Schools for High Peformance: Strategies for Improving the Use 
of Educational Resources. San Francisco: Jossey-Bass. 

Educational Evaluation and Policy Analysis, 20(3): 157-177. 

McGraw Hill Publishers. 

Odden, A.R., and Clune, W.H. (1998). School Finance Systems: Aging Structures in Need of Renovation. 

Odden, A.R., and Picus, L.O. (2000). School Finance: A Policy Perspective (2nd ed.). New York, Ny: 

1 1 0  
108 



National Evidence on Racial Disparities in School Finance Adequacy 

Orlofsky, G.F., and Olson, L. (2001, January 11). The State of the States. Education Week, Quality Counts 

Parrish, T.B., Hikido, C.S., and Fowler, W.J., Jr. (1998). Inequalities in Public School District Revenues (NCES 
98-2 10). U.S. Department of Education. Washington, DC: National Center for Education Statistics. 

Parrish, T.B., Matsumoto, C.S., and Fowler, W.J., Jr. (1995). Disparities in Public School District Spending 
1989-90: A Multivariate, Student- Weighted Analysis, Adjusted for Differences in Geographic Cost of Living 
and Student Need. U.S. Department of Education. Washington, DC: National Center for Education 
Statistics. 

Reschovsky, A., and Imazeki, J. (1998). The Development of School Finance Formulas to Guarantee the 
Provision of Adequate Education to Low-Income Students. In W.J. Fowler, Jr. (Ed.), Developments in 
School Finance, 1997 (NCES 98-212) (pp. 121-148). U.S. Department of Education. Washington, DC: 
National Center for Education Statistics. 

2001: A Better Balance, 86-88. 

Rose v. Councilfor Better Education, 790 S.W.2d 186 (Ky. 1989). 

Rubenstein, R. (1998). Resource Equity in the Chicago Public Schools: A School-Level Approach. Journal of 
Education Finance, 23(4): 468-489. 

Rubenstein, R., and Picus, L.O. (2000). Politics, the Courts and the Economy: Implications for the Future 

Wyckoff, J.H. (1992). The Intrastate Equality of Public Primary and Secondary Education Resources in the 

of School Financing. Proceedings of the 92nd Annual Conference. National Tax Association, 13 1-171. 

U.S., 1980-1987. Economics o f  Education Review, 11(1): 19-30. 

109 



Competing Perspectives on the Cost of Educution 

Lori L. Taylor 
University of Texas at Austin and 

Federal Reserve Bank of Dallas 

Harrison Keller 
University of Texas at Austin 

About the Authors 
Lori L. Taylor is a Senior Economist and Policy Advisor 
with the Federal Reserve Bank of Dallas. During a recent 
leave of absence from the Bank, she served as Principal 
Researcher on the Texas Cost-of-Education Project. She 
has published several articles on the measurement of edu- 
cational outcomes, school district efficiency, and the im- 
pact of competition in education markets. Dr. Taylor 
holds a BA. in Economics and a B.S. in Business Admin- 
istration from the University of Kansas and an MA. and 
Ph.D. in Economics from the University of Rochester. 

Harrison Keller is the Senior Policy Analyst for Educa- 
tion for Speaker Tom Craddick of the Texas House of 

Representatives. Prior to coming to the Speaker's of- 
fice, he was Project Director for Education Policy at 
The University of Texas at Austin's Charles A. Dana 
Center, where his responsibilities included designing 
activities to support informed deliberation and 
decisionmaking about education policy. Dr. Keller has 
worked as an education policy analyst in both the 
House and Senate of the Texas Legislature and has 
taught at Georgetown Universiry, St. Edward's Uni- 
versity, and The University of Texas at Austin. Dr. 
Keller holds a B.A. in Philosophy from the University 
of Notre Dame and an M.A. and a Ph.D. in Philoso- 
phy from Georgetown University. 

~ 

The papers in this publication were requested by the National Center for  Education Statistics, US. Depart- 
ment ojEducation. They are intended to promote the exchange of ideas among researchers and policymdkers. 
The views are those of the authors, and no o8cial endorsement or support by the US. Department of Educa- 
tion is intended or should be inferred. This publication is in the public domain. Authorization to reproduce it 
in whole or in part is granted. Whih permission to reprint this publication is not necessary, please credit the 
National Center f i r  Education Statistics and the corresponding authors. 

111 



Competing Perspectives on the Cost of Education 

Lori L. Taylor 
University of Texas at Austin and 

Federal Reserve Bank of Dallas 

Harrison Keller 
University of Texas at Austin 

Introduction 
As discussions about education finance shift from con- 
siderations of fiscal equity to adequacy, researchers and 
policymakers are paying increasing attention to geo- 
graphic variations in the costs of education. Unfortu- 
nately, there is no consensus about the best approach 
to measuring geographic cost variations. Each strategy 
for making cost adjustments to address these varia- 
tions has certain conceptual strengths and limitations. 
Moreover, the picture of geographic cost variations can 
vary considerably across different strategies for mak- 
ing cost adjustments. 

In 1999, the 76th Texas Legislature commissioned the 
Charles A. Dana Center at The University of Texas at 
Austin to study different approaches to adjusting school 
district funding to reflect geographic cost variations. 
The ensuing study was the most comprehensive of this 
issue previously attempted in any state, and included 
researchers from The University of Texas at Austin, 
Texas A&M University, and the Federal Reserve Bank 
of Dallas. In this article, after a brief discussion of cur- 
rent theory and practice regarding geographic cost ad- 
justments, we compare and contrast the study’s find- 
ings about the costs of public education in Texas as 
well as estimates generated by Jay Chambers and Jen- 

nifer Imazeki and Andrew Reschovsky. Notably, we find 
that different indexing strategies yield considerably dif- 
ferent estimates of the costs of education in Texas. As 
such, we argue that there is a pressing need for greater 
theoretical guidance about appropriate strategies for cost 
adjustments. Neither the current strategies nor the es- 
timates they generate should be applied lightly. 

Geographic Cost Adjustment in Theory and 
Practice 

The literature on strategies for adjusting school dis- 
trict hnding to reflect geographic cost variations can 
be divided into two broad categories-cost-of-living 
and cost-of-education strategies. 

The basic premise of cost-of-living strategies is  famil- 
iar: areas with relatively higher costs of living have to 
pay higher salaries to attract school employees, thereby 
increasing the cost of operating schools and districts. 
The cost of living therefore acts as a proxy for the cost 
of education. 

There are two basic strategies for estimating variations 
in the local cost of living. One strategy is to examine the 
cost of a specified “market basket” of goods and services 
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used by consumers in each community. The total costs 
of the market basket of consumer goods and services in 
each community are then compared to illustrate differ- 
ences in the costs of living. This sort of strategy is used, 
for example, to create the Consumer Price Index. 

A second strategy for estimating geographic variations 
in the costs of living is the “comparable wage” strat- 
egy. Because all types of workers tend to demand 
higher wages in areas with a higher cost of living, 
economic theory suggests that systematic regional 
variations in wages will reflect variations in the cost 
of living. Therefore, one should be able to approxi- 
mate the cost of living for educators by observing 
salaries of comparable workers who are not educators 
(Rothstein andSmith 1997; Guthrie 
and Rothstein 1999; Goldhaber 
1999; Stoddard 2002). 

Regardless of the strategy used, there 
are a number of advantages to using 
cost-of-living indexes to capture geo- 
graphic variations in the costs of edu- 
cation. The principal advantage is 
that cost-of-living indexes measure 
costs that are clearly beyond the con- 
trol of school administrators. In most 
areas, district officials are unable to 
manipulate the general labor market, 
which means that researchers do not 
have to draw controversial distinc- 
tions between controllable and uncontrollable costs. 
Furthermore, the calculation of a cost-of-living index 
can be quite straightforward and need not employ so- 
phisticated statistical techniques. While there are still 
many complex measurement issues involved (Rothstein 
and Smith 1997; Wynne and Sigalla 1994), either cost- 
of-living approach produces cost measures that can be 
compared relatively easily and directly. Finally, a cost- 
of-living approach is easily understood by policymakers 
and easily communicated to the public. Variations on 
cost-of-living approaches have been used to adjust dis- 
trict funding to reflect geographic variations in Florida, 
Colorado, and Wyoming. 

Cost-of-living strategies also have a number of limita- 
tions. First, high-quality consumer price data can be 
quite expensive to collect. For example, the state of 
Florida reports that it spends more than $100,000 per 
year collecting consumer price data for use in calcula- 
tion of its cost index. Second, and more significantly, a 
cost-of-living strategy relies on comparability among 
market baskets and among workers. If either sort of com- 
parability breaks down, a cost-of-living index then be- 
comes a poor proxy for the cost of hiring educators. For 
example, if people choose radically different market bas- 
kets in one setting than in another, perhaps because in 
a rural community they grow more of their own food 
whereas in a city they eat more restaurant meals, then it 
would be inappropriate to use the same market basket 

of goods to measure the cost of living 
in both settings. Similarly, if tastes for 
goods and services or local amenities 
differ according to worker types, per- 
haps because professionals are more 
susceptible to the lure of city lights 
than other types of workers, then it 
would be inappropriate to include all 
types of workers in a comparable-wage 
index. Of course, a market-basket in- 
dex or a comparable-wage index based 
on an overly small sample of workers 
or products would be susceptible to 
large measurement error. 

A third limitation of cost-of-living 
strategies, which pertains only to market-basket in- 
dexes, is that they do not reflect local variations in 
community characteristics such as climate, crime rates, 
or cultural amenities.’ Therefore, cost adjustments 
based on market baskets of consumer goods may over- 
compensate districts that face high costs of goods and 
services but that also have a number of amenities that 
make them desirable places to work (Rothstein and 
Smith 1997). Finally, on a related note, cost-of-living 
indexes measure the cost of living in broad labor mar- 
kets. By design, they do not capture variations in the 
costs of education within labor markets.’ Therefore, 
cost-of-living strategies may generate the same index 

To the extent that these factors influence the price of goods and services such as housing and haircuts, they would be partially reflected 
in a market basket. However, the weights are likely to be inappropriate. 

* As McMahon (1996) argues, because teachers may live outside the district in which they teach, it would be misleading to construct cost- 
of-living index values for districts. 
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value for an advantaged school district as for its dis- 
advantaged crosstown rival. 

A different set of strategies for estimating geographic 
cost variations involves the construction of cost-of- 
education indexes (CEIs). This set of strategies uses 
data on district expenditures to estimate either the 
costs of providing comparable levels of educational 
services (Chambers 1998) or the costs of producing 
comparable educational outcomes (Duncombe, 
Ruggiero, and Yinger 1996; Imazeki and Rechovsky 
1999). The former strategy generates an estimate of 
the additional amount each district would have to 
spend to operate a typical school-or at least, to hire 
a typical teacher. Chambers’ Teacher Cost Index and 
Geographic Cost of Education In- 
dex are both examples of this ap- 
proach. The latter strategy generates 
estimates of how much more or less 
each district would be predicted to 
spend to achieve a certain level of 
educational achievement-fre- 
quently, the average level of educa- 
tional achievement. 

possible to account completely for all relevant con- 
trollable and uncontrollable cost factors. For example, 
important differences in teacher quality or educational 
outcomes may no t  be observable in the data 
(Hanushek 1999; Goldhaber 1999; Alexander et al. 
2000). Therefore, estimation bias is always a con- 
cern for researchers. In addition, there are good rea- 
sons to believe that existing patterns of district ex- 
penditure do not always reflect cost-minimizing be- 
havior. For example, McMahon (1996) argues that 
district officials can manipulate expenditures, while 
Hanushek (1 999) emphasizes the noncompetitive na- 
ture of most educational markets. As Rothstein and 
Smith (1997) rightly point out, CEIs can reward in- 
efficiency by directing additional state aid to districts 

that spend the most. 

Cost-of-education strategies have a 
number of attractive features. First, 
instead of using indirect proxies for 
education cost differences, as cost-of- 
living strategies do, they not only di- 
rectly examine school district expen- 
ditures but also use statistical analyses to estimate the 
costs of providing equivalent levels of educational ser- 
vices or outcomes in particular districts. Cost-of-edu- 
cation strategies can therefore be used to take account 
of cost variations within labor markets-an option not 
available with cost-of-living adjustments. Second, for 
states that already maintain data on educator salaries 
and district expenditures, it can be much less expen- 
sive to construct a CEI than to apply a market-basket 
approach. Finally, CEIs that measure the costs of achiev- 
ing educational outcomes can correct both for varia- 
tions in the prices paid for resources and for the inten- 
sity with which those resources must be used. Cost- 
of-living indexes, on the other hand, only capture price 
variations. 

Cost-of-education indexing strategies also have a 
number of potential disadvantages. For one, it is im- 

TheTexas Cost-of-Education 
Index Study 

Texas is an ideal laboratory for ex- 
amining geographic differences in 
the costs of public education. There 
are a large number of school districts 
and labor markets in the state, and 
the significant variation in demo- 
graphics and economic conditions 
across those areas implies that the 
cost of education should vary sub- 
stantially. Texas also maintains 
richer data on the financing and per- 

formance of its schools than any other state, which 
facilitates the construction of CEIs. Finally, the state 
has a decades-long history of adjusting its school fi- 
nance formula to reflect geographic differences in the 
cost of education. Since 1984, Texas has incorporated 
some form of a CEI in its finance formula. The Cur- 
rent Texas CEI represents the systematic variation in 
teacher salaries arising from five uncontrollable fac- 
tors-district size, district type, the percentage of low 
income students, the average beginning teacher sal- 
ary in surrounding districts, and location in a county 
with a population less than 40,000-holding con- 
stant at the mean variations in property wealth per 
teacher, the total effective tax rate, the graduation 
rate, the percent minority teaching staff, nonsalary 
benefit expenditures per pupil and teacher charac- 
teristics (years of experience and indicators for 
whether the teacher has at least a B.A. or teaches at 
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the secondary l e ~ e l ) . ~  The Current Texas CEI is some- 
what dated, however, because it has not been up- 
dated since its adoption in 1990. 

A number of researchers have estimated CEIs for Texas. 
Monk and Walker (1991) developed a Teacher Cost 
Index that was subsequently incorporated into the 
state’s school finance formula as the Current Texas 
CEI. The Dana Center study (Alexander et al. 2000, 
2002) faithfully updated the Texas CEI and then 
developed a new Teacher Cost Index (the Texas TCI).* 
Chambers used data from the National Center for 
Education Statistics Schools and Staffing Survey to 
estimate a nationwide Geographic Cost-of-Education 
Index (GCEI), which he also applied to Texas school 
districts (Chambers 1999). More recently, Imazeki 
and Reschovsky (2002) and Alexander et al. (2000) 
estimated cost functions from which they developed 
indexes (denoted as the I&R Cost Function Index 
and the A&A Cost Function Index, respectively) of 
the costs of producing average educational perfor- 
mance in Texas.5 Finally, Alexander et al. (2000) fol- 

lowed a comparable-wage strategy to generate a cost- 
of-living index for each Texas school district. 

Table 1 provides descriptive statistics on these seven 
Texas cost indexes. To facilitate comparisons, all the 
indexes have been rescaled so that the least cost Texas 
district is assigned an index value of one. 

Although all these indexes point to substantial varia- 
tions in the cost of education, they paint very differ- 
ent pictures of Texas. The Teacher Cost Indexes (the 
Current Texas CEI, the Updated Texas CEI, and the 
Texas TCI) range from 1 to 1.34, implying that the 
cost of education in the highest cost school district is 
no more than 34 percent greater than in the lowest 
cost school district. The GCEI ranges from 1 to 1.45, 
implying a somewhat greater range of educational costs. 
In contrast, both the cost-of-living index (COL In- 
dex) and the I&R Cost Function Index imply that the 
cost of education nearly doubles as one moves from 
the lowest cost district to the highest cost district. The 
A&A Cost Function Index shows the greatest range, 

For districts with average daily attendance between 1,600 and 2,000 students, an adjusted CEI is used. The adjusted CEI = CEI x (1.0 
+ ((2000 -ADA) x .00014)). 

* Alexander et al. (2000,2002) developed a series ofTeacher Cost Indexes, and found that a comparatively parsimonious model generated 
index values that were highly correlated with those of a more complete specification. They demonstrated that their models were 
remarkably insensitive to the inclusion of health insurance benefits in the dependent variable. 
They also demonstrated that index values from their models were reasonably stable across time. The discussion here focuses on the 3-year 
average salary and benefits index. Alexander et al. (2002) used data from the 1997-98,1998-99 and 1999-2000 school years to calculate 
average values for the uncontrollable cost factors in each district. These 3-year average values were then multiplied by the estimated 
coefficients from the parsimonious salary and benefits model described in Alexander et al. (2000) to generate index values. 
Our thanks to Jennifer Imazeki and Andrew Reschovsky for graciously making their index available. 

I Table 1. Descriptive statistics of Texas school districts measured by seven cost indexes 

Variable 
Number of 

school districts Mean Standard deviation Minimum Maximum 

CurrentTexas CEI 1,041 1.06 0.03 1 .oo 1.18 
UpdatedTexas CEI 1,042 1.07 0.04 1 .oo 1.20 
Texas TCI 1,042 1.10 0.05 1 .oo 1.34 
GCEI 1,042 1.20 0.10 1 .oo 1.45 
A&ACost Function Index 973 1.41 0.26 1 .oo 2.84 
I&R Cost Function Index a79 1.35 0.15 1 .oo 1.94 
COL Index 1,042 1.37 0.26 1 .oo 1.94 

~ ~ 

NOTE: Al l  indexes have been rescaled so that the least cost Texas district i s  assigned an index value of 1. 
SOURCE: Current Texas CEI: Monk and Walker (1 991), and Texas Education Agency; Updated Texas CEI: Alexander et al. (2000,2002); 
Texas TCI: Alexander et al. (2000, 2002); GCEI: Chambers (1999); A&A Cost Function Index: Alexander et al. (2000); I&R Cost Function 
Index: lmazeki and Reschovsky (2002); COL Index: Alexander et al. (2000). 
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with the index value for the highest cost district nearly 
triple the index value for the lowest cost district.G 

As table 2 illustrates, there is little agreement across the 
indexes about the characteristics of high- and low-cost 
districts. The price indexes (the Teacher Cost Indexes, 
the GCEI, and the COL Index) indicate that the high- 
est cost districts tend to be large and urban. Those are 
common characteristics of low-cost areas according to 
the cost function indexes, however. Expenditures per 
pupil are high relative to teacher salaries in the districts 
assigned high index values by the cost function indexes, 
and low relative to teacher salaries in the districts as- 
signed high index values by the price indexes. For all 

the price indexes, average expenditures per pupil are 
higher for low-cost areas than for high-cost areas; both 
of the cost function indexes appear to suggest that teacher 
salaries are higher in low-cost areas than in high-cost 
areas. 

There are also substantial differences within index types. 
High-cost areas are generally assumed to have a greater 
share of limited English proficient students than low- 
cost areas, but not according to the COL Index. Ac- 
cording to the GCEI and the COL Index, low-cost dis- 
tricts have a much greater share of economically disad- 
vantaged students than do high-cost districts. In con- 
trast, according to the Teacher Cost Indexes, the share 

Both Imazeki and Reschovsky and Alexander et al. estimated their cost functions from data on districts that serve grades K-12. Imazeki 
and Reschovsky provided index values only for those districts included in their analysis, while Alexander et al. (2000) published cost 
function index values for all school districts. Given the obvious technological differences, however, Alexander et al. (2000) caution against 
relying on the cost function to impute index values for school districts that do not have a high school. In this analysis, we treat as missing 
the cost function index values for districts that do not serve all grades. If they were included, the AgLA Cost Function Index would range 
from 1 to 5.93. 

Table 2. Comparing the characteristics of high- and low-cost Texas school districts across seven 
cost indexes 

10 percent of districts with highest index values 
Expenditures per pupil (in dollars) 
Average monthly salaryforteachers with 

less than 5 years’ experience (in dollars) 
Average daily attendance 
Economically disadvantaged (in percent) 
Limited English proficient (in percent) 
Miles to major urban area 
Urban (in percent) 

~ 

Current 
Texas CEI 

6,484 

3,058 
16.1 93 
57.18 
19.80 

82 
84.30 

Updated 
Texas CEI 

6,366 

3,131 
19,880 
45.47 
15.57 

33 
93.46 

A&A cost 
Function 

Texas TCI GCEI Index 

6,576 6,489 9,843 

3,148 3,101 2,682 
20,087 15,812 182 
46.54 42.31 56.86 
14.94 12.73 6.27 

42 26 179 
99.05 100.00 7.14 

I&R Cost 
Function 

Index 

7,759 

2,752 
1,430 
70.94 
14.09 

137 
21.35 

COL 
Index 

6,644 

2,955 
10,270 
34.86 
6.07 

0 
100.00 

10 percent of districts with lowest index values 
Expenditures per pupil (in dollars) 6,839 7,575 7,640 9,488 6,191 6,350 8,045 
Average monthly salaryforteachers with 

less than 5 years’ experience (in dollars) 2,651 2,665 2,641 2,665 2,964 2,954 2,694 
Average daily attendance 635 487 305 175 9,078 8,606 749 
Economically disadvantaged (in percent) 44.37 43.60 47.03 53.17 22.54 19.32 57.33 
Limited English proficient (in percent) 3.10 2.78 3.72 4.79 3.30 2.71 9.43 

Urban (in percent) 27.67 21.26 37.38 0.88 81.63 92.13 0.00 
Miles to major urban area 110 122 114 141 41 37 182 

-- 
NOTE: A l l  district characteristics are as of the 1999-2000 school year. All indexes have been rescaled so that the least cost Texas 
district i s  assigned an index value of 1. 
SOURCE: Current Texas CEI: Monk and Walker (1991), and Texas Education Agency; Updated Texas CEI: Alexander et al. (2000,2002); 
Texas TCI: Alexander et al. (2000, 2002); GCEI: Chambers (1999); A&A Cost Function Index: Alexander et al. (2000); I&R Cost Function 
Index: lmazeki and Reschovsky (2002); COL Index: Alexander et al. (2000). 
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of economically disadvantaged students is either higher 
in high-cost districts or insignificantly different between 
high- and low-cost districts. Low-cost urban districts 
are virtually unheard of according to the GCEI and the 
COL Index, while the Teacher Cost Indexes imply that 
they are relatively common. The average high-cost dis- 
trict is larger than the state median according to the 
I&R Cost Function Index but much smaller than the 
median according to the A&A Cost Function Index. 

Further confirmation of the dramatic differences across 
metrics can be found in table 3, which presents the 
Pearson correlations among the index values. The up- 
per right-hand section of the table presents correla- 
tion coefficients for urban school districts; the lower 

left-hand section presents correlation coefficients for 
rural school districts. 

As table 3 illustrates, the Teacher Cost Indexes and 
the GCEI are reasonably well correlated with one an- 
other in urban areas, but much less so in rural areas. 
The cost function indexes are well correlated with each 
other in rural areas and urban areas, but either 
uncorrelated or negatively correlated with the price in- 
dexes. None of the indexes are highly correlated with 
the COL Index, in part because the COL Index does 
not vary within labor markets as the other indexes do. 

Table 4 provides another perspective on the differences 
within indexes between urban and rural areas. The Cur- 

Table 3. Pearson correlation coefficients for urban and rural Texas school districts across seven 
cost indexes 

Urban school districts 
A&A Cost I&R Cost 

Current Updated Function Function COL 
Texas CEI Texas CEI Texas TCI GCEI Index Index Index 

CurrentTexas CEI 

UpdatedTexas CEI 

TexasTCl 

GCEI 

A&A Cost Function Index 

I&R Cost Function Index 

COL Index 

0.6797 
0.0001 

612 

0.4500 
0.0001 

61 2 

0.1 943 
0.0001 

612 

0.0378 
0.3687 

568 

0.0523 
0.2480 

489 

-0.1 153 
0.0043 

0.81 48 
0.0001 

429 

0.4503 
0.0001 

61 3 

0.3733 
0.0001 

61 3 

-0.2664 
0.0001 

569 

-0.081 7 
0.071 1 

489 

0.0067 
0.8681 

0.7521 
0.0001 

429 

0.7967 
0.0001 

429 

0.3562 
0.0001 

613 

-0.1 358 
0.001 2 

569 

-0.1 505 
0.0008 

489 

-0.1 583 
0.0001 

0.6646 
0.0001 

429 

0.7688 
0.0001 

429 

0.8290 
0.0001 

429 

-0.6693 
0.0001 

569 

-0.4283 
0.0001 

489 

0.1376 
0.0006 

-0.1716 
0.0005 

404 

-0.3063 
0.0001 

404 

-0.4020 
0.0001 

404 

-0.4034 
0.0001 

404 

0.7328 
0.0001 

489 

-0.2039 
0.0001 

612 61 3 61 3 61 3 569 

0.1 183 
0.01 94 

390 

-0.0550 
0.2783 

390 

-0.033 1 
0.51 52 

390 

-0.0864 
0.0882 

390 

0.7969 
0.0001 

390 

-0.21 15 
0.0001 

489 

0.1 869 
0.0001 

429 

0.4079 
0.0001 

429 

0.3646 
0.0001 

429 

0.4930 
0.0001 

429 

-0.281 6 
0.0001 

404 

-0.2224 
0.0001 

390 

Rural school districts 
~~ ~ ~~ ~~ - ~~ 

NOTE: Each cell presents Pearson correlation coefficients; Probability > IRI under H, : Rho = 0; and number of observations. The 
upper right-hand section of the table presents correlation coefficients for urban school districts; the lower left-hand (shaded) 
section presents correlation coefficients for rural school districts. 
SOURCE: Current Texas CEI: Monk and Walker (19911, and Texas Education Agency; Updated Texas CEI: Alexander et al. (2000,2002); 
Texas TCI: Alexander et al. (2000, 2002); GCEI: Chambers (1999); A&A Cost Function Index: Alexander et at. (2000); I&R Cost Function 
Index: lmazeki and Reschovsky (2002); COL Index: Alexander et al. (2000). 
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Table 4. Geographic variations in Texas school districts across seven cost indexes 

A&ACost I&R Cost 
Current Updated Function Function COL 

Texas CEI Texas CEI Texas TCI ME1 Index Index Index 

Mean 1.05 1.06 1.10 1.1 1 1.69 1.46 1.16 
Standard deviation 0.03 0.03 0.02 0.04 0.33 0.14 0.1 3 
Numberofdistricts 185 186 186 186 177 133 186 

Very sparse rural counties 

Other rural counties 
Mean 1.05 1.06 1.07 1.15 1.41 1.38 1.23 
Standard deviation 0.03 0.03 0.02 0.04 0.20 0.1 3 0.1 1 
Number of districts 427 427 427 427 392 356 427 

Small urban areas 
Mean 1.06 1.07 1.10 1.26 1.33 1.30 1.43 
Standard deviation 0.04 0.04 0.05 0.06 0.20 0.1 5 0.1 1 
Number of districts 228 228 228 228 21 1 200 228 

Major urban areas 
Mean 1.09 1.12 1.16 1.34 1.26 1.29 1.79 
Standard deviation 0.03 0.04 0.05 0.07 0.1 5 0.14 0.16 
Number of districts 201 201 201 201 193 190 201 

Mexican border 
Mean 1.09 1.10 1.13 1.23 1.47 1.46 1.27 
Standard deviation 0.04 0.04 0.05 0.1 0 0.24 0.1 5 0.1 7 
Number of districts 154 155 155 155 143 128 155 

~~ ~~ ~~ ~~~ ~ ~~~ _ _ _ _ ~  ~~ ~ ____ 

NOTE: All indexes have been rescaled so that the least cost Texas district is assigned an index value of 1. 
SOURCE: Current Texas CEI: Monk and Walker (19911, and Texas Education Agency; Updated Texas CEI: Alexander et al. (2000,2002); 
Texas TCI: Alexander et al. (2000, 2002); GCEI: Chambers (1999); A&A Cost Function Index: Alexander et al. (2000); I&R Cost Function 
Index: lmazeki and Reschovsky (2002); COL Index: Alexander et al. (2000). 

rent Texas CEI and the Updated Texas CEI are much 
higher for major urban areas, but indicate little differ- 
ence i:: cost beween rurd ares md small urban areas, 
such as Wac0 or Texarkana. In contrast, the Texas TCI 
suggests that costs are higher in sparsely populated rural 
areas than in some urban areas! Both the GCEI and the 
COL Index strictly increase with urban densiy But the 
cost function indexes generally &crease with densiy 

The cost h c t i o n  indexes are highest in rural areas for a 
very simple reason-that's where the small schools are. 
And as figure 1 illustrates, both of the cost function in- 
dexes exhibit s t r i n g  economies of scale. 

Table 5 illustrates another perspective on this issue. Ac- 
cording to the A&A Cost Function Index, the average 

school with less than 100 students has twice the index 
value of the average school with more than 10,000 stu- 
d e n t ~ . ~  All but one rural school district has fewer than 
10,000 students; only two urban K-12 districts have 
fewer than 100 students. 

Not only do economies of scale explain most of the varia- 
tion in the cost function indexes (78 percent for the A&A 
Cost Function Index, 82 percent for the I&R Cost Func- 
tion Index), they also explain much of the difference in 
findings across the methodologies. More than half of the 
difference between any of the price indexes and the A&A 
Cost Function Index can be explained by school district 
s i z 8  One-third of the difference between the I&R Cost 
Function Index and the other indexes can be explained 
by size.g 

' Imazeki and Reschovsky did not provide index values for school districts with fewer than 100 students. 
* This conclusion is based on the R-squares from a regression of the difference in the two indexes on the log of average daily attendance, 

its square, cube, and quartic. 
Size has less power to explain the difference between the I&R Cost Function Index and the other indexes because the I&R Cost Function 
Index is not available for districts with less than 100 students in average daily attendance. 
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~~ 

Figure 1. The cost function indexes suggest striking economies of scale 
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~~~ ~ -~ ~ ~~~ ~~~ _ _ _ ~ ~  ~~ _ _  ~ - -  

Table 5. Variations in Texas school districts according to average daily attendance across seven 
cost indexes 

A&A Cost I&R Cost 
Current Updated Function Function COL 

Texas CEI Texas CEI Texas TCI GCEI Index Index Index 

Houston Independent School District 
Dallas Independent School District 

1.15 1.18 1.23 1.38 1.30 1.31 1.84 
1.14 1.19 1.24 1.42 1.30 1.29 1.94 

Average daily attendance i s  greater than 
10,000 students and less than 100,000 students 

Mean 1.12 1.15 1.20 1.36 1.23 1.28 1.61 
Standard deviation 0.03 0.03 0.04 0.06 0.1 2 0.15 0.23 
Number of districts 73 73 73 73 73 73 73 

Average daily attendance is greater than 
1,000 students and less than 10,000 students 

Mean 1.07 1.09 1.12 1.25 1.26 1.30 1.43 
Standard deviation 0.03 0.04 0.04 0.08 0.1 1 0.1 3 0.27 
Number of districts 395 395 395 395 395 390 395 

Average daily attendance is greater than 
100 students and less than 1,000 students 

Mean 1.04 1.05 1.08 1.15 1.53 1.42 1.29 
Standard deviation 0.02 0.03 0.03 0.06 0.22 0.14 0.22 
Number of districts 525 526 526 526 490 41 3 526 

Average daily attendance is less than 
100 students 

Mean 
Standard deviation 
Number ofdistricts 

1.05 1.06 1.06 1.07 2.50 - 1.26 
0.02 0.03 0.02 0.06 0.27 - 0.1 7 

46 - 46 46 46 46 13 
~~ ~~ ~ ~~ ~ ~~~ ~ ~ ~~ ~ ~~ ~~ ~~ ~ ~ 

-Not available. 
NOTE: All  indexes have been rescaled so that the least cost Texas district is assigned an index value of 1. 
SOURCE: Current Texas CEI: Monk and Walker (1991). and Texas Education Agency; Updated Texas CEI: Alexander et al. (2000, 2002); 
Texas TCI: Alexander et al. (2000, 2002); GCEI: Chambers (1999); A&A Cost Function Index: Alexander et al. (2000); I&R Cost Function 
Index: lmazeki and Reschovsky (2002); COL Index: Alexander et al. (2000). 
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Interestingly, these economies of scale tend to fade 
away at relatively low attendance levels. The correla- 
tion between average daily attendance (or its loga- 
rithm) and either of the cost function indexes is negli- 
gible for school districts with more than 2,000 stu- 
dents. Consequently, the indexing strategies generally 
indicate little difference in cost between the state’s two 
largest districts-Houston and Dallas. With nearly 
200,000 students, the Houston Independent School 
District has one-third more students than the Dallas 
Independent School District, yet the cost function 
indexes make little distinction between them. Only 
the COL Index identifies a substantial cost difference 
between the Houston Independent School District and 
the Dallas Independent School District, and it gives 
the nod to Dallas as being the higher cost area. 

Another dimension about which the indexes yield very 
different perspectives involves the socioeconomic sta- 
tus of the students. As table 6 illustrates, the Teacher 
Cost Indexes and the GCEI exhibit a “U-shaped” or 
slightly “J-shaped” relationship. Apparent costs are 
high in districts with a high proportion of economi- 
cally disadvantaged students (disadvantaged districts), 

and in districts with a low proportion of economically 
disadvantaged students (advantaged districts). O n  av- 
erage, costs are lowest in districts in the middle of the 
range. For the Texas TCI and the Updated Texas CEI, 
there is no significant difference in index values be- 
tween advantaged districts and disadvantaged districts. 
The Current Texas CEI is somewhat skewed, with the 
index values significantly higher in disadvantaged dis- 
tricts; the GCEI is skewed in the other direction, with 
significantly higher values in advantaged districts. 

The other indexes yield linear, but contradictory rela- 
tionships. The COL Index is lowest in disadvantaged 
districts and highest in advantaged districts. The cost 
function indexes are highest in disadvantaged districts, 
and lowest in advantaged districts. However, the I&R 
Cost Function Index is much more responsive than 
the A&A Cost Function Index to variations in the per- 
cent of disadvantaged students. Fully 61 percent of 
the variation in the I&R Cost Function Index can be 
explained by variations in the socioeconomic status of 
the students, while only 22 percent of the variation in 
the A&A Cost Function Index can be explained by 
students’ socioeconomic status. 

Table 6. Economically disadvantaged Texas school districts across seven cost indexes 

A&A Cost I&R Cost 
Current Updated Function Function COl 

Texas CEI Texas CEI Texas TCI GCEI Index Index Index 

Greater than 75 percent economically 
disadvantaged 

Mean 1.10 1.10 1.13 1.22 1.61 1.59 1.28 
Standard deviation 0.04 0.04 0.06 0.12 0.33 0.1 1 0.19 
Number of districts 98 99 99 99 a7 71 99 

Economically disadvantaged greater than 
25 percent and less than 75 percent 

Mean 1.05 1.07 1.10 1.19 1.42 1.36 1.34 
Standard deviation 0.03 0.04 0.04 0.09 0.23 0.1 2 0.25 
Number of districts 809 a09 809 809 767 696 809 

Less than 25 percent economically 
disadvantaged 

Mean 1.07 1.10 1.12 1.27 1.24 1.16 1.58 
Standard deviation 0.03 0.05 0.05 0.1 1 0.26 0.09 0.27 
Number of districts 134 134 134 134 119 112 134 

NOTE: All  indexes have been rescaled so that the least cost Texas district is assigned an index value of 1. 
SOURCE: Current Texas CEI: Monk and Walker (1991), and Texas Education Agency; Updated Texas CEI: Alexander et al. (2000,2002); 
Texas TCI: Alexander et al. (2000,2002); GCEI: Chambers (1999); A&A Cost Function Index: Alexander et al. (2000); I&R Cost Function 
Index: lmazeki and Reschovsky (2002); COL Index: Alexander et al. (2000). 
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Conclusions and Implications 
All of the estimates of the cost of education in Texas 
find substantial variations across the state. The most 
conservative estimate implies that costs in the highest 
cost districts are 18 percent higher than in the least 
cost districts. More liberal estimates imply a range more 
than ten times greater than the most conservative esti- 
mates. It is important to note, however, that these es- 
timates are highly sensitive to the indexing strategy 
employed. No estimate can explain more than 69 per- 
cent of the variation in any other estimate. Estimates 
for rural Texas districts are even more inconsistent across 
models. To take an extreme example, index values for 
Allison Independent School District in rural Wheeler 
county range from 1.02 to 2.83. 

So why the dramatic differences? Changes in the un- 
derlying characteristics of districts or shifts in the cost 
technology can explain some differences. However, they 
are clearly not the primary source of variation. Four of 
the seven indexes are drawn from data on the 1998- 
99 school year (Alexander et al. 2000, 2002), and the 
fifth was drawn from data on the 2000-2001 school 
year (Imazeki and Reschovsky 2002). Only the GCEI 
(1993-94) and the Current Texas CEI (1988-89) mea- 
sure educational costs at markedly different points in 
time. Furthermore, despite a 10-year gap between es- 
timates, the update to the Current Texas CEI is more 
highly correlated with its predecessor than with any 
of its contemporaries. 

The primary differences across indexes are attribut- 
able to differences in methodology. Such sharp differ- 
ences across estimation strategies support four impor- 
tant conclusions. 

First, the lion’s share of variations in input prices arises 
from variations across labor markets. Table 7 illustrates 
the extent of within-market variation in the indexes. 
As the table illustrates, between 66 and 82 percent of 
the variation in the Teacher Cost Indexes or the GCEI 
reflects variations across labor markets. Because within- 
market variations are relatively small compared to the 
between-market variations, the cost-of-living approach 
appears to be a viable indexing strategy. 

Second, a somewhat crude estimate of comparable 
wages is only moderately successful at explaining these 
market-level variations. The modest correlation be- 
tween the COL Index and the other price indexes im- 
plies that the COL Index is unduly noisy, that the 
population used to generate the COL Index is not com- 
parable to educators, or that the hedonic salary mod- 
els are all misspecified in some way. Given the impre- 
cision with which the COL Index is measured, exces- 
sive noise is the most likely explanation. However, the 
fact that the COL Index is more than twice as corre- 
lated with the GCEI (which includes wage measures 
for classified personnel) as with the Teacher Cost In- 
dexes (which reflect only teacher compensation) sug- 
gests that comparability might also be important. In 
either case, more refined analysis of a comparable-wage 
model coii!d promise significant benefits. 

Table 7. Within-market and between-market variations in Texas school districts across seven cost 
indexes 

A&A Cost I&R Cost 
Current Updated Function Function COL 

Texas CEI Texas CEI Texas TCI GCEI Index Index Index 

Within-market variation 0.28 0.53 0.83 1.91 29.1 7 10.09 0.00 
Between-market variation 0.97 1.32 1.62 8.67 35.46 9.91 69.87 
Total variation 1.25 1.84 2.45 10.59 64.63 20.00 69.87 
Share of variation that is within market 

(in percent) 22.5 28.7 33.9 18.1 45.1 50.4 0.0 

NOTE: All indexes have been rescaled so that the least cost Texas district is assigned an index value of 1. 
SOURCE: Current Texas CEI: Monk and Walker (1 991), and Texas Education Agency; Updated Texas CEI: Alexander et al. (2000,2002); 
Texas TCI: Alexander et al. (2000, 2002); GCEI: Chambers (1999); A&A Cost Function Index: Alexander et al. (2000); I&R Cost Function 
Index: lmazeki and Reschovsky (2002); COL Index: Alexander et al. (2000). 

123 



DeveloDments in School Finance: 200 1-02 

Third, there are significant variations across different 
specifications within each modeling strategy. Although 
the Teacher Cost Indexes are well correlated with one 
another in urban areas, the relationship is much weaker 
in rural parts of the state. Similarly, while the cost 
function indexes are highly correlated with one an- 
other in large school districts, they are much less so in 
small ones. The sensitivity of the index values to speci- 
fication differences suggests that researchers should care- 
fully examine the stability of their estimates and for- 
mally incorporate the imprecision of their estimates 
into their policy recommendations concerning finance 
formula adjustments. 

Finally-and most importantly-the differences 
across these indexes strongly imply that the cost of 

educational inputs is a poor proxy for the cost of edu- 
cational outcomes. There is at best no correlation and 
at worst an inverse correlation between cost estimates 
based on input prices and cost estimates based on 
educational outputs. Of course, serious measurement 
issues impede our ability to model the cost of pro- 
ducing educational outcomes, but the Texas estimates 
strongly imply that these problems must be ad- 
dressed. As policy discussions about education finance 
shift from considerations of tax equity to consider- 
ations of educational adequacy, there will be an in- 
creasing need for accurate measures of the cost of pro- 
ducing educational outcomes. And the ability of re- 
searchers to address this need will in no small part 
depend on advancements in the area of geographic 
cost adjustments. 
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Introduction 
The New York State Board of Regents and Commis- 
sioner of Education have identified a set of clear perfor- 
mance standards for students in New York State. These 
standards represent the knowledge and skills students 
are expected to need in order to function successfully as 
productive citizens in the 21st century. These standards 

will be implemented through new “high-stakes’’ Re- 
gents examinations, which all students will be required 
to pass to graduate from high school, and supported by 
new examinations in the fourth and eighth grades, which 
will serve as important intermediate checkpoints in as- 
sessing student progress. 

New York is not alone in setting higher standards for its 
students. Over the last decade, many stares have irnple- 
mented higher standards, and by 2004, almost half the 
states will require passage of exit exams for high school 
graduation (Meyer et al. 2002). Although this movement 
toward higher standards is driven primarily by state edu- 
cation departments and state elected officials, it has other 
roots as well. State courts often interpret the education 
clauses in their state constitutions as obligating the state to 
ensure that all children have the opportunity to reach an 
adequate level of content knowledge and skill (Lukemeyer 
2003). New York‘s school finance system, for example, 
has been challenged in state court as unconstitutional 
because it does not provide a “sound basic education.”’ 

’ New York‘s highest court, the Court of Appeals, has interpreted article XI, section 1, of the state constitution as requiring the legislature 
to “ensure the availability of a sound basic education to all the children of the State.” Campaign for Fiscal Equity, 655 N.E.2d 661 
[ “CFEI ’7 at 665; BoardofEducation u. Nyquist( 1982). The two most recent decisions in the ongoing litigation include Campaignfor Fiscal 
Equity, 719 N.Y.S.2d 475 (2001) (“CFE23, and Campaignfor FiscalEquity, 744 N.Y.S.2d 130 (2002) (“CFE3’). In CFE2, the trial court 
found the system unconstitutional, but New Yorks intermediate appellate court reversed the trial court’s decision in CFE3. The case has 
been appealed to New York‘s highest court, the Court of Appeals. 
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Moreover, the federal No Child Left Behind Act of 200 1 
requires states to implement annual testing from third 
through eighth grade as part of a broader accountabil- 
ity system that includes school report cards and state- 
set minimum performance standards (Robelen 2002). 

Despite the clear trend toward higher standards in edu- 
cation, states have been slow to implement funding sys- 
tems designed specifically to help students (and schools) 
reach new standards (Boser 2001). The objective of this 
paper is to provide state governments with tools to help 
them develop a school finance system that supports stu- 
dents and school districts trying to reach higher perfor- 
mance standards. The DaDer focuses on 

they need to reach the adequacy standard selected by 
the state. 

This paper explains how each of these steps can be 
implemented, with illustrations based on data from 
New York State.’ Our objective is to provide guidance 
for any state that wants to design an adequacy-based 
finance system. 

Developing an Adequacy Standard 
In setting an adequacy standard, a state must first de- 
cide whether the standard is intended to guarantee 

each district some minimum level of 
I I  

a well-known problem, namely, that 
schools with disadvantaged students 
must spend more than other schools 
to meet any given standard. This pa- 
per shows how to estimate each district’s 
cost for achieving an adequacy standard 
and develops a foundation aid formula 
that adjusts for the higher costs in some 
districts. 

The development of any adequacy- 
based school finance system involves 
three components, which correspond 
to the three substantive sections of 
this paper: 

First, a state must select measures of adequacy, either in 
terms of resources or student performance. Such mea- 
sures are necessary to identify school districts below the 
standard. Although these measures can be controversial 
and difficult to develop, this choice is unavoidable. 

Second, a state must estimate the cost of reaching a 
given performance standard in each district. The cost 
function approach presented in this study relies on 
statistical methods to extract from actual data the 
impact of student needs, resource prices, and enroll- 
ment size on the spending required to reach a par- 
ticular standard. 

Third, a state must develop a school aid formula. This 
formula should provide all school districts the resources 

resources or to give all students the 
opportunity to reach a minimum 
level of student performance. A re- 
source standard is typically repre- 
sented in terms of a bundle of re- 
sources and course requirements that 
represent an opportunity for an ad- 
equate education. In contrast, a per- 
formance standard usually is expressed 
as a level of student performance on 
standardized exams. One set of ex- 
aminations is unlikely to capture all 
dimensions of an adequate education, 
as defined by the courts or the gen- 
eral public; nevertheless, many states 

are setting adequacy standards by making the passage 
of specific tests either an objective or a graduation re- 
quirement. 

In New York State, the debate over performance stan- 
dards has not yet been resolved. Both the Board of 
Regents and Commissioner of Education have identi- 
fied a clear set of performance requirements for stu- 
dents to graduate from high school. However, the 
courts have not yet identified the standards required 
by the New York State Constitution. 

In a 1995 decision, New York‘s highest court defined 
the constitutional requirement that the state provide 
a “sound basic education” in terms of both student 
performance (knowledge and skills necessary to vote 
and serve on a jury) and resources (minimally adequate 

* A more detailed discussion of data and methods used in this paper is available in Duncombe (2002), particularly appendix A (data sources 
and measures) and appendix B (statistical models and methods). 
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facilities, material, and tea~hing) .~  In later decisions, 
however, lower courts have differed as to the level of 
student performance that this definition requires. In 
January 2001, the trial court ruled that “a capable and 
productive citizen . . . is capable of serving impartially 
on trials that may require learning unfamiliar facts and 
concepts and . . . decid[ing] complex matters that re- 
quire . . . verbal, reasoning, math, science, and social- 
ization skills. . . .” (CFE2 at 485) This implies that 
high school graduation from a reasonably demanding 
program is a requirement for productive citizenship. 
In contrast, in June 2002, an intermediate appellate 
court ruled that “The State submitted evidence that 
jury charges are generally at a grade level of 8.3, and 
newspaper articles on campaign and ballot issues range 
from grade level 6.5 to 11.7. . . . Thus, the evidence at 
trial established that the skills required to enable a 
person to obtain employment, vote, and serve on a 
jury, are imparted between grades 8 and 9, a level of 
skills which the plaintiffs do not dispute is being pro- 
vided.” (CFE3 at 138) In other words, this court ruled 
that high school graduation is not mandatory for meet- 
ing the constitutional standard. 

While translating these court decisions into specific per- 
formance measures is beyond the scope of this paper, it is 
clear that the level of student performance associated with 
“productive citizenship as defined by the courts will have 
a large impact on the school finance system. In selecting 
a measure of performance to use in estimating the cost 
of adequacy, we have drawn from the measures devel- 
oped by the New York State Education Department 
(SED). First, we average math and English exam scores 
in fourth grade, eighth grade, and high school. The mea- 
sure used in this study is based on a weighted average of 
fourth- and eighth-grade exam scores, and high school 
Regents exam scores. Regents exam scores were weighted 
twice as heavily as fourth- and eighth-grade exam scores 
to reflect the fact that students are now required to pass 
these exams for high school graduation.* The resulting 
composite test scores can range from 0 to 200. 

For comparison purposes, we are going to look at the 
costs associated with two standards, 130 and 160. A 
standard of 130 might be consistent with the third 
CFE decision (CFE3), because it implies adequate per- 
formance for all fourth- and eighth-grade students, but 

The Court of Appeals stated: 
Such an education should consist of the basic literacy, calculating, and verbal skills necessary to enable children to eventually 
function productively as civic participants capable ofvoting and serving on a jury. If the physical facilities and pedagogical services 
and resources made available under the present system are adequate to provide children with the opportunity to obtain these 
essential skills, the State will have satisfied its constitutional obligation. As we stated in Levittown, 

The Legislature has made prescriptions (or in some instances provided means by which prescriptions may be made) with 
reference to the minimum number of days of school attendance, required courses, textbooks, qualifications of teachers and 
of certain nonteaching personnel, pupii transportation, and other matters. if what is made avaiiable by this system (which 
is what is to be maintained and supported) may properly be said to constitute an education, the constitutional mandate is 
satisfied. (57 N.Y.2d, at 48.) 

The State must assure that some essentials are provided. Children are entitled to minimally adequate physical facilities and 
classrooms which provide enough light, space, heat, and air to permit children to learn. Children should have access to minimally 
adequate instrumentalities of learning such as desks, chairs, pencils, and reasonably current textbooks. Children are also entitled 
to minimally adequate teaching of reasonably up-to-date basic curricula such as reading, writing, mathematics, science, and social 
studies, by sufficient personnel adequately trained to teach those subject areas. 

(CFEI at 666 [footnote omitted]) 
Newly developed examinations in mathematics and English language arts are required of all fourth- and eighth-grade students. SED has 
divided test results into four levels and reports the counts (and percent) ofstudents reaching a given level. The levels are selected to reflect 
students with “serious academic deficiencies” (level l) ,  students needing “extra help to meet the standards and pass the Regents 
examinations” (level 2), students meeting “the standards and with continued steady growth, should pass the Regents examinations” (level 
3), and students exceeding “the standards and are moving toward high performance on the Regents examination” (level 4). The percent 
of students reaching each level is first identified, and then a weighted average of these percents is calculated with a weight of 1 for level 
2 and a weight of 2 for levels 3 and 4. With relatively few exceptions (e.g., severe disabilities), all students will have to pass a series of 
Regents examinations to receive a regular high school diploma. A similar process is used to aggregate results for the Regents examinations. 
The percent of students receiving between 55 and 64 on the Regents exams in math and English are given a weight of 1, and the percent 
of students receiving above a 64 are weighted at 2. Performance in high school is a more accurate reflection of the accumulated knowledge 
and skills of students than performance in earlier grades. Thus, a weight of 50 percent is applied to the Regents exams, 25 percent to 
fourth-grade exams, and 25 percent to eighth-grade exams in constructing an overall performance measure. Sensitivity analysis was also 
performed using equal weights on exams from all three grade levels. The results of the analysis are not highly sensitive to these weights. 
See Duncombe (2002), appendix A, for a more detailed discussion of these measures. 
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only basic competency for most students on the high 
school exams. Taken literally, the new Regents stan- 
dards imply a score close to 200, because students are 
required to pass the Regents exams to receive a high 
school diploma. Very few districts would presently 
meet a standard of 200. A more realistic standard that 
still might be consistent with the second CFE deci- 
sion (CFE2) would be the present state average of 160. 
Most districts in New York already meet this stan- 
dard, but a standard of 160 would be a very ambi- 
tious standard for many urban districts. 

As indicated in figure 1, there are wide disparities in 
student achievement across districts in New York State, 
and these disparities are tied closely to school district 
size and urbanization. The five large city school dis- 
tricts have performance levels of approximately 100, 
which is well below both the current state average and 
our more modest standard of 130. Only 5 percent of 
the districts don’t reach a standard of 130, but these 
districts serve close to half the students in the state. 
Most of the suburban districts and many rural dis- 
tricts exceed the state average of 160. 

Estimating the Cost of Adequacy 
The heart of any adequacy-based finance system is 
an estimate of the costs or spending required for each 
district to reach a particular resource or performance 
standard. This cost cannot be directly observed for a 
low-performing district, so this step requires a 
method to estimate the extent to which some dis- 
tricts must pay more than others for the same perfor- 
mance because of characteristics, such as student 
poverty, that are outside their control. This calcula- 
tion leads to a cost index, which can then be used to 
determine how much money each district needs to 
boost its student performance. This approach is analo- 
gous to estimating and applying a cost-of-living in- 
dex. If one location has a cost of living that is higher 
than average, then people living in that location must 
receive a higher income than people in the average 
location in order to achieve the same standard of liv- 
ing. Estimating a cost index is complicated, how- 
ever, and several different approaches have been de- 
~ e l o p e d . ~  In this paper, we focus on one method, 
which is called the “cost function approach.” 

For a review of these methods, see Guthrie and Rothstein (1999) and Duncornbe and Yinger (1999). 

Downstate Downstate New York Yonkers The Big Three Upstate Upstate Upstate 
small cities suburbs City (upstate) rural small cities suburbs 

Region 

SOURCE: New York State Education Department. 
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The cost function approach uses statistical methods 
to relate data on actual spending in school districts to 
student performance, resource prices, student needs, 
and other relevant district characteristics.6 The result- 
ing estimates are used to construct an education cost 
index, which measures how factors outside a district‘s 
control affect the spending required to reach a given 
resource or student performance level. The cost func- 
tion approach is well suited to developing estimates of 
the cost of adequacy in individual districts, and the 
results can be used directly in aid formulas. 

These benefits are contingent, however, on the quality 
of the data used in statistical analysis and the accuracy 
of the statistical results. Any researcher estimating an 
education cost function must make a 
number of choices. Each of these 
choices may affect the statistical re- 
sults, in some cases significantly, and 
some of these choices are not “trans- 
parent” to policymakers and educa- 
tors.’ The onus is on a researcher us- 
ing the cost hnction approach to ex- 
plain the method in an intuitive fash- 
ion and to convince policymakers and 
other policy analysts that reasonable 
choices were made. In this section, 
we discuss the choices we made in 
applying the cost function approach 
to New York. 

The first step ir? the cost h r - t i o z  
approach is to estimate a teacher cost index. As dis- 
cussed below, a teacher cost index is sometimes used 
on its own as a measure of resource cost differences 
across school districts. In addition, however, a teacher 
cost index plays a critical role in an analysis of total 
educational costs, which must consider not only re- 
source costs differences, but also differences in costs 
that arise because of district size or the presence of 
many disadvantaged students (also known as “at-risk” 
students), We begin this section, therefore, by ex- 

plaining how to estimate a teacher cost index and by 
presenting teacher cost index results for New York. 
We then turn to our method for estimating a full 
education cost index, that is, for determining the re- 
sources each district needs to provide a given quality 
education given its resource costs, its enrollment, and 
its concentration of at-risk students. The section ends 
with a presentation of cost index results for New York 
school districts. 

Estimating a Teacher Wage Model and 
a Teacher Cost Index 
If a state’s adequacy standard requires that all dis- 
tricts receive a minimum level of resources, then a 

state aid program needs to make 
some adjustment for the higher cost 
of purchasing educational resources 
in some school districts than oth- 
ers. Because the primary resources 
used by school districts are teachers 
and other professional staff, adjust- 
ing for differences in the cost of hir- 
ing teachers is particularly impor- 
tant.’ Such differences could arise for 
several reasons. Specifically, some 
districts may have to pay signifi- 
cantly more than others to recruit 
teachers of equal quality because of 
a higher cost of living in the area, 
strong competition from the private 

sector for simiiar service-sector occupations, or more 
difficult working conditions facing teachers. Not all 
teachers consider the same factors in evaluating work- 
ing conditions, but classroom discipline problems, 
violence in schools, and a general lack of student mo- 
tivation are likely to make a teaching job less attrac- 
tive to most teachers. 

In developing a teacher cost index, it is important to 
distinguish between discretionary factors that a dis- 
trict can influence, and labor market or working con- 

For other examples of this approach, see Downes and P o p e  (1994), Reschovsky and Imazeki (1997), and Duncombe and Yinger (2000). 
The cost function approach has been criticized and ultimately rejected by some researchers, because its technical complexity makes it 
difficult to explain to “reasonably well-educated policymakers” (Guthrie and Rothstein 1999, p. 223). In our view, this is an inappropriate 
criterion for selecting a method for estimating the cost of adequacy, because simpler approaches, even if they are easier to explain, may be 
grossly inaccurate. The main criteria in selecting a method should be accuracy, not transparency. 
In principle, cost differences can also be calculated for other inputs, such as transportation, energy, and facilities, but this step is rarely 
included in practice. For a good introduction to methods for calculating input cost differences, see Fowler and Monk (2001). 
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dition factors that are outside a district’s control.g Fac- 
tors a district can influence include the experience and 
education of its teaching force, the certification level 
of its staff, the size of schools and classes, average stu- 
dent performance, and the general level of efficiency 
in the district. Factors outside a district’s control in- 
clude labor market factors, such as private sector sala- 
ries and unemployment rates, and factors related to 
working conditions, such as a concentration of at-risk 
students, juvenile crime rates, and pupil density. A 
teacher cost index that is used to help compensate high- 
need districts as part of a state aid system obviously 
should only reflect factors that a district cannot con- 
trol. As a result, a teacher wage model 
accounts for factors influenced by a 
district but does not consider them 
in calculating the teacher cost index. 

Using information on individual 
teacher salaries and characteristics in 
2000, along with school and district 
characteristics, we estimate a teacher 
wage model for New York State. The 
sample size is over 120,000 full- 
time classroom teachers, represent- 
ing almost all the state’s districts. 
T h e  dependent  variable is the 
teacher’s salary, without fringe ben- 
efits or compensation for extracur- 

K-6 students eligible for a free lunch, for example, 
is used as a measure of student poverty.’* A com- 
plete list of the variables in the model is provided in 
appendix table A- 1. 

The results for the teacher wage model are reported in 
table 1. Looking first at teacher characteristics, most 
of the variables are statistically significant and have 
the expected sign. There is a positive relationship, for 
example, between teacher salaries and total teaching 
experience, whether the teacher has a graduate degree, 
whether she teaches math or science, and the percent- 
age of assignments in which she is certified to teach. 

The two variables representing the 
quality of the college the teacher at- 
tended (as rated by U.S. News & 
World Report) have the expected posi- 
tive sign, but they are not statistically 
significant. 

Among the other discretionary fac- 
tors, we found that working in a larger 
school and having larger classes are 
associated with higher wages, hold- 
ing other factors constant, but the 
class-size effect is not statistically sig- 
nificant. Not surprisingly, we found 
that the more resources that a dis- 
trict has relative to its peer groups, 

ricular activities.’O The model is estimated with stan- 
dard linear regression techniques. l1 The explanatory 
variables include a wide range of teacher, school, and 
district characteristics. The 2-year average share of 

the higher the wages are.13 One unusual result is the 
positive coefficient for the student outcome measure, 
which implies that teachers require additional pay to 
work with high-performing students. Another possi- 

For a detailed discussion of the process of developing a teacher cost index and a cost of education index, see Chambers (1997). 
l o  Following many other studies, the teacher salary variable is specified as the natural logarithm of the observed salary. 
I ’  Because the equation is estimated at the individual teacher level, it is reasonable to assume that teachers are price takers, that is, that they 

cannot influence the salary schedule they face or the underlying personnel policies of the school district. Thus, endogeneity ofsome of the 
independent variables is not likely to be a problem. However, the variables used in the model are from at least two different levels of 
aggregation, the individual teacher and the school district. This implies that the standard errors from an ordinary least squares regression 
(OLS) are biased, because the error terms are not independent across observations. In particular, the estimated standard errors on 
district-level variables may significantly understate the actual standard errors. We use a well-known method to correct for this problem. 
See Huber (1 967) and White (1980). These corrections were made using the software package STATA, and clustering was assumed only 
at the district level. There are three variables at the county level-professional wage, unemployment, and crime rate. It is possible that 
the standard errors for these variables are underestimated. Finally, the model was initially estimated with a measure of high-cost special 
needs students, but the coefficient was not found to be statistically significant. The final model was estimated without this variable. 

I 2  One of the difficulties of estimating a “reduced form” teacher wage model is that variables, such as poverty, can pick up both working 
condition differences and fiscal capacity differences across districts. The coefficient on the percent of free-lunch students was consistently 
negative, suggesting that this variable is picking up fiscal capacity differences. To separate these two effects, we regressed the percent free- 
lunch students on the natural log of per pupil income and property values, and used the residual in the regression as the measure of 
poverty. This variable had the expected positive relationship with wages, holding other factors constant. 

l 3  This is one of the so-called efficiency variables, which are discussed later in the aper. 
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Table 1. Results of the teacher wage model: 2000' 

Variables Coefficient t-statistics 

Constant 

Teacher characteristics 
Total experience2 
Master's or higher 
Teacher of mathkience 
Percent of assignments certified 
M.A. from top-rated school 
B.A. from top-rated school 

Factors under district control 
School enrollment' 
Class size 
Aid efficiency variable3 
Income efficiency variable' 
Full value efficiency variable' 
Average student performance 

Factors outside district control 
Labor market factors 

Average unemployment rate (1 997-99) 
Pupil density2 
Professional wage2 
Share of county's teachers 

Average percent LEP4students 
Adjusted free lunch student rate5 
Juvenile violent crime rate 
District enrollment2 

Working condition factors 

7.8441 8 

0.2 1596 
0.06403 
0.01261 
0.033 18 
0.00932 
0.0021 5 

0.01 827 
0.0 0 0 0 6 
0.5931 1 
0.00000 
0.00000 
0.00348 

-0.01 626 
0.03074 
0.1 4947 

-0.1 6798 

0.43459 
0.23406 

0.02708 
-45.71 180 

26.40 

10.13 
2.51 
6.00 
7.78 
0.97 
0.88 

4.50 
1.39 
2.55 
5.00 
0.45 
7.50 

-3.95 
5.58 
5.22 

-3.00 

2.03 
5.38 

2.50 
-3.72 

Adjusted R-square 0.71400 

'Estimated with ordinary least-squares regression, with standard errors adjusted for nonindependence using Huber (White) 
method. Dependent variable is the natural logarithm of teacher salaries. Sample size is  121,203. 
LExpressed as natural logarithm. 
'Calculated as the difference between district level and average level in peer group. See Duncombe (2002). appendix 6.  
'"LEP" means limited English proficient. 
'Residual from a regression of the average (1999-2000) share of free lunch students in elementary school regressed on the log 
D f  per pupil income and per pupil property values. 
SOURCE: Calculations by authors. 

bility is that this variable is picking up fiscal capacity 
differences across districts associated with unobserved 
teacher quality. 

Turning to the factors outside of district control, we 
find that most of the variables fit expectations. More 
urbanized districts pay higher wages, for example, as 
do districts with higher private sector wages. The co- 
efficient on the unemployment rate variable has the 

expected negative sign; lower unemployment rates lead 
to tighter labor markets and higher salaries. Salaries 
are negatively related to the share of a county's teach- 
ers in a district, indicating that districts with relatively 
large numbers of teachers may be more attractive to 
teachers because they provide more  option^.'^ 

We also find, as expected, that salaries are affected by 
the working conditions in a district. To be specific, 

l 4  Another interpretation for this variable is that it measures the ability of the district to exercise market power over wages. If the variable 
is interpreted as a monopsony measure, then it would be a discretionary variable and would be held constant in constructing the teacher 
wage index. 
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districts with higher shares of students with limited 
English proficiency or receiving free lunch pay higher 
salaries, holding other factors constant. Larger districts 
(in terms of enrollment) are associated with higher sala- 
ries, even controlling for school size and pupil den- 
sity, suggesting that large district size may negatively 
affect working conditions. One of the variables included 
to measure working conditions, juvenile violent crime 
rate, is negatively related to wages. Possible explana- 
tions for this counterintuitive result include (1) teacher 
quality has not been adequately controlled for, so that 
this variable is picking up both working conditions 
and lower teacher quality, and (2) the crime rate is 
capturing omitted urbanization and fiscal capacity vari- 
ables, and its coefficient reflects the fact that poorer 
urban areas tend to have lower fiscal capacity. In ei- 
ther case, the crime rate variable does not appear to be 
reflecting differences in working conditions. 

This teacher wage model can be used to develop a 
measure of the underlying wage that a school district 
must pay to attract teachers with a given set of charac- 

teristics to a school district. As noted earlier, this pre- 
dicted wage should only measure variation in factors 
outside a school district’s control. Constructing the 
predicted wage involves three steps: (1) multiplying 
the regression coefficient associated with each discre- 
tionary variable by the state average for that variable, 
(2) multiplying the regression coefficient associated 
with each variable outside a district’s control by the 
actual value for that variable in each district, and 
(3) summing for each district the results from the first 
two steps to obtain the predicted wage.I5 The teacher 
wage index is then defined as the ratio of the predicted 
wage for each district divided by the state average wage 
and multiplied by 100. 

Our teacher cost index for New York is reported in 
figure 2. This index reveals a distinct difference in re- 
source costs between upstate and downstate districts. 
Most of the downstate districts have above-average 
costs, and most of the upstate districts have below- 
average costs. New York City and Yonkers, for example, 
would have to pay over 50 percent more than the av- 

l 5  Because the wage is expressed as a logarithm, the expected wage is the antilog of this sum. 

Figure 2. Comparison of teacher cost indexes for New York regions: 1993,2000 
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erage district to attract similar teachers. These high 
index values reflect both the high cost of living in 
downstate New York and the challenging working en- 
vironment in these two cities. Even though the other 
large cities, commonly called the Big Three, are lo- 
cated in upstate New York, where the cost of living is 
below average, their working conditions are so diffi- 
cult that they still would have to pay salaries 25 per- 
cent higher than those in the average district to be 
able to recruit teachers with similar characteristics. 

Figure 2 also presents results for the 1993 teacher cost 
index developed by Chambers (1997) for NCES.IG This 
index shows the same general pattern 
as our index, but its values for large 
cities are significantly smaller. The 
NCES index values for New York City 
and Yonkers, for example, are only 10 
to 25 percent higher than the state 
average, and only 5 percent higher 
than the state average for the upstate 
large cities (the Big Three). Because 
it is based on more detailed and more 
recent data and is specific to New 
York State, we believe that our index 
provides more credible results than 
the NCES index. To put it another 
way, the significant differences be- 
tween our teacher cost index and the 
NCES index highlights the importance of careful state- 
by-state analysis of factors affecting resource costs. 

Estimating Cost Functions and Full 
Cost Indexes 
A standard foundation aid formula brings all districts 
up to a minimum level of spending per pupil, but does 
not ensure a minimum level of student performance. A 
state adequacy standard that requires all districts to raise 
their students to a given level of student performance 
cannot be achieved, therefore, with a standard founda- 
tion aid formula. Instead, the only way to ensure that 
all districts have the resources they need to meet this 
standard is to implement a foundation aid formula that 
includes adjustments both for resource cost differences 
across districts and for the higher level of resources re- 

quired in some districts because of a concentration of 
at-risk students and other factors outside their control. 
The necessary adjustments can be determined by esti- 
mating an education cost function and using the re- 
sults to calculate an overall education cost index. 

An education cost function relates per pupil spending 
in a school district both to factors outside a district's 
control and to factors a district can influence. Only 
the former factors are considered, however, in calcu- 
lating an education cost index. The logic behind a cost 
function begins with the observation that spending 
levels in a district are clearly affected by the level of 

student performance that school of- 
ficials, and ultimately taxpayers, want 
to support, a key factor inside the 
district's control. The cost function 
we estimate, therefore, includes as an 
explanatory variable the student per- 
formance measure described earlier. 
Because additional resources are gen- 
erally required to raise student per- 
formance, we expect a positive rela- 
tionship between student perfor- 
mance and spending, holding other 
factors constant. 

The relationship between spending 
and performance has to be tempered 

by the possibility of inefficiency in the use of resources, 
another factor within a district's control. Some school 
distiicts xay  hzve high spendhg relative to their level 
of student achievement not because of higher costs, 
but because of inefficient use of resources. Moreover, a 
cost model requires careful accounting for efficiency 
differences across districts, because the results may 
depend on which set of efficiency factors is included. 

The literature on managerial efficiency and public bu- 
reaucracies suggests three broad factors that might be 
related to productive inefficiency: fiscal capacity, com- 
petition, and factors affecting voter involvement in moni- 
toring government (Leibenstein 1966; Niskanen 1971; 
Wyckoff 1990; Duncombe, Miner, and Ruggiero 1997). 
Research on New York school districts suggests incen- 
tives for efficient use of resources may be lower in 

l 6  The NCES index developed by Chambers (1997) is based on a regression model fit to national data on teachers, schools, and districts 
from several NCES data sources, and other national data sources. While the basic structure of the teacher wage equation is similar, the 
measures of teacher salary, teacher characteristics, and school district characteristics differ substantially from those used in this study. 
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wealthier or higher income districts, or those receiving 
more state aid, because looser financial constraints di- 
minish the incentive for taxpayers to put pressure on 
their school districts (Duncombe and Yinger 2000). 
Moreover, school officials have an incentive to compare 
their school’s performance to that of similar districts 
and will work hard to keep from falling behind other 
districts at the same level of income or wealth. To mea- 
sure the relative affluence of a district, we include the 
difference between a district and the average in its peer 
group for per pupil income, per pupil property values, 
and state aid as a percent of district income. In this 
context, a peer group is defined as one of the need/ 
resource-capacity categories defined by 
SED, with the five large cities treated 
as one peer group.I7 We expect that 
the higher a district‘s resources rela- 
tive to its peer group, the less efficient 
the district will be and thus the more 
it will spend, all else being equal. 

The other variables in a cost function 
are factors that are outside a district‘s 
control. These cost factors can be di- 
vided into three categories, resource 
prices, student needs, and the physi- 
cal characteristics of the district. As dis- 
cussed above, some districts may have 
to pay significantly more to recruit 
teachers of equal quality. The average salary for full-time 
teachers with a graduate degree and 1 to 5 years of ex- 
perience is used as the teacher salary measure.’* Factors 
affecting students’ school readiness, motivation, and be- 
havior influence not only the working conditions facing 
a teacher, and hence competitive salaries, but also the 
quantity of resources required to reach any given stu- 
dent performance standard. We expect, for example, that 

students whose native language is not English will re- 
quire additional resources in the form of bilingual edu- 
cation classes and other support to help them obtain 
mastery of English and to stay on track in the curricu- 
lum. The cost function in this study includes two stu- 
dent need factors: the share of district enrollment that 
consists of limited English proficient (LEP) students, 
and the percentage of the district‘s children between 5 
and 17 years old living below the poverty line. Finally, 
education costs may be affected by certain physical char- 
acteristics of a district, including enrollment size and 
physical terrain. Our cost model includes a set of vari- 
ables indicating the enrollment level in the district to 

reflect the fact that costs are likely to 
be higher in very small school districts 
(Duncombe and Yinger 2001b). 

The dependent variable in the cost 
model is per pupil operating expen- 
diture for fiscal year 2000.” The  
sample size is 678 school districts. 
Descriptive statistics for the variables 
in the cost model are provided in 
appendix table A-2. One technical 
complexity arises in estimating this 
model. Budget decisions involve 
tradeoffs between desired student 
performance levels, constraints on lo- 
cal property tax rates, and decisions 

over teacher salaries. In other words, spending levels, 
performance targets, and teacher salaries are set simul- 
taneously in the budget process, which implies that 
the performance measure and teacher salaries are likely 
to be endogenous and standard regression techniques 
are likely to yield biased results. Consequently, we es- 
timate the cost model with the appropriate simulca- 
neous-equations procedure.20 

” The categories include New York City, other large cities, high-need urbanhburban, high-need rural, average need, and low need. These 
districts are classified based on a comparison of fiscal capacity (property values and income) and student needs (students receiving 
reduced-price lunch, limited English proficient [LEP] students, and students in sparsely populated districts). New York City and the 
other large cities were combined as one category. See New York State Education Department (2001), appendix, for a description of this 
classification. 
As before, this variable is expressed as a natural logarithm. 

l 9  Expressed as a natural logarithm. 
* O  The cost model was estimated with two-stage least squares regression (2SLS), with instruments selected from characteristics of adjacent 

school districts. We calculated the average, minimum, and maximum values of adjacent districts for a set of student characteristics, 
performance levels, physical characteristics, and fiscal capacity measures. These potential instruments are then tested, and those that meet 
the requirements of an instrument are used in the cost model. Instruments include the log of the pupil density, the average of LEP students 
in adjacent districts, the maximum for income and performance on the grade 8 exams, and the minimum of performance on grade 8 exams 
for adjacent districts. See Duncombe (2002), appendix B, for a detailed discussion of the process of selecting instruments. 
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The cost model results are reported in table 2. In gen- 
eral, the coefficients in the regression models have the 
expected signs. The student performance variable has 
a positive coefficient and is statistically significant, in- 
dicating that higher performance requires more re- 
sources. The precision of this coefficient is important, 
because it is used in the adequacy calculations dis- 
cussed below. As anticipated based on our analysis of 
district inefficiency, the more resources a district has 
relative to its peers, the higher its spending. Teacher 
salaries are positively related to per pupil spending and 
the salary coefficient is sensible; a 1 percent increase 
in predicted salaries is associated with a 1 percent in- 
crease in per pupil spending. 

The results for student characteristics also follow ex- 
pectations. As the proportion of poor students or LEP 
students increases, the level of spending also increases, 
controlling for performance. Both of these coefficients 

are statistically significant at conventional levels. The 
coefficient on the child poverty variable (LEP variable) 
indicates that a 1 percentage point increase in the child 
poverty rate (share of LEI' students) is associated with 
a 0.98 (1.075) percent increase in per pupil spending, 
all else being equal. Finally, the coefficients for the en- 
rollment class variables indicate that, relative to very 
small districts (under 1000 students), costs per pupil 
are generally lower for most enrollment categories ex- 
cept the largest (over 15,000 students). The coefficient 
on the 1000-to-2000-student variable, for example, 
indicates that these districts spend, on average, 9.3 per- 
cent less than districts with fewer than 1000 students, 
holding other variables constant. In other words, the 
smallest districts have the highest costs. 

Once an education cost function has been estimated, 
an education cost index can be calculated in simple 
steps. For each variable that a district can influence, 

Table 2. Results of the education cost models: 2000' 

Variables Coefficient t-statistics 

Constant 

Performance index 

Efficiency variables2 
Full value 
Aid 
Income 

Average teacher salary) 

Percent child poverty (1997)4 

2-year average LEPS students4 

Enrollment classes6 
1,000-2,000 students 
2,000-3,000 students 
3,000-5,000 students 
5,000-7,000 students 
7,000-1 5,000 students 
Over 15,000 students 

-2.58360 -2.29 

0.00752 3.57 

0.0 0 0 0 0 10.55 
1.1 2073 3.83 
0.00000 0.61 

0.9 9 2 9 6 7.65 

0.9781 4 J.VU 

1.07514 2.30 

c " L  

-0.09342 -4.20 
-0.07956 -2.72 
-0.09500 -2.68 
-0.07944 -2.01 
-0.09579 -2.08 

0.05404 0.5 1 

Adjusted R-square 0.493 
_. -- 

'Estimated with linear two-stage least squares regression, with the student performance and teacher salaries treated as 
endogenous. See Duncombe (2002), appendix B for discussion of instruments. 
2Calculated as the difference between district value and the average in peer group. (See Duncombe 2002, appendix 8.) 
)For full-time teachers with 1 to 5 years of experience. Expressed as natural logarithm. 
Variables expressed as percent of enrollment. 
S"LEP" means limited English proficient. 
6The base enrollment is 0 to 1,000 students. The coefficients can be interpreted as  the percent change in costs from being in this 
enrollment class compared to  the base enrollment class. 
SOURCE: Calculations by authors. 



Develomnen t s  in School Finance: 200 1-02 

the estimated coefficient from the cost model is mul- 
tiplied by some constant value for the variable, usu- 
ally the state average, and these products are summed 
across all such variables. This approach holds these vari- 
ables constant across school districts; that is, it does 
not allow factors inside a district’s control to influence 
its relative educational costs. For each variable outside 
a district’s control, the estimated coefficient from the 
cost model is multiplied by the actual value for the 
variable in each district. These products are then 
summed across all such variables. The variation in these 
variables across districts is, of course, the source of the 
variation in the cost index. These two sums (based on 
factors inside and outside a district’s control, respec- 
tively) are then added, resulting in a prediction of the 
amount each district must spend per pupil to obtain 
an average performance level, assuming that it has the 
efficiency level in the average district. 

The final step is to transform this predicted spending 
into an index. This step involves dividing predicted 
spending in each district by predicted spending in a 
district with average characteristics (including those 
inside a district’s control) and then multiplying the 
result by 100. This index reveals how much more or 

less than the average district each district must spend 
to achieve any given performance standard. An index 
value of 200 indicates, for example, that a district must 
spend twice as much as the average district to obtain 
any given performance standard, whereas an index value 
of 50 indicates that a district needs to spend only half 
as much. 

We also calculate a student need index, which has the 
same form as the overall education cost index except 
that it holds all factors at the state average except for 
the poverty and LEP variables. A value of 150 for this 
index, for example, indicates that a district must spend 
50 percent more than the average district to achieve 
any given performance standard simply because of the 
high needs among its students (as measured by pov- 
erty and LEP). 

Figure 3 presents our education cost index and stu- 
dent need index. The full cost index, which reflects 
variation in both resource costs and student needs, has 
a value of 183 for New York City, which indicates that 
even if operating at an average efficiency level, New 
York City would have to spend 83 percent more than 
a district with average cost characteristics to reach the 
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Figure 3. Cost and student needs indexes for New York regions: 2000 
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same level of student performance. In addition, child 
poverty and LEP levels in New York City raise the 
costs of achieving any adequacy target by 36 percent 
compared to a district with average poverty and LEP 
rates. This index also indicates that to reach the same 
student performance level as the average district, Yon- 
kers would have to spend almost 80 percent more per 
pupil, and the upstate Big Three would have to spend 
51 percent more per pupil. Moreover, student needs 
alone have about the same impact on required spend- 
ing for Yonkers and for the Big Three as they do for 
New York City. The only other districts with costs 
significantly above average are the “downstate small 
cities,” which have to pay above-average teacher sala- 
ries but do not have above-average student needs. 

The typical approach for including student-need ad- 
justment in aid formulas is to weight some students 
more heavily than others in the distribution of aid. If 
aid is distributed on a per pupil basis, then counting 
some types of students twice, for example, will assure 
that districts with these types of students receive more 
resources. While most states use the weighted-pupil 
approach to adjust for student needs, the origins of 
most of these weights remain obscure. At best, some 
are based on professional judgments about the extra 
costs associated with certain types of students; others 
appear to be ad hoc political compromises. Rarely are 
pupil weights determined through careful analysis of 
the actual relationship between student characteris- 
tics and costs. This is unfortunate, because an educa- 

tion cost model, such as the one estimated for this 
paper, can be used to calculate these weights. 

We now illustrate this principle by using our cost 
model to calculate cost weights for both students in 
poverty and LEP students. The first and third columns 
of table 3 provide estimates of the extra costs associ- 
ated with a student with certain characteristics in dif- 
ferent types of districts. We find that each student in 
poverty requires a district to spend between $7,000 
and $9,000 in additional resources to maintain the 
average performance level in the state. For LEP stu- 
dents, the extra costs are even higher, namely, in ex- 
cess of $10,000 per student. 

Pupil weights are calculated by dividing these addi- 
tional costs by the spending required to bring non- 
LEP and poverty students up to average student per- 
formance. The resulting weights are presented in the 
second and fourth columns of table 3.” For both types 
of students the weights are approximately equal to 1. 
A weight of 1 can be interpreted as indicating that it 
is twice as expensive to bring a student of this type up 
to any given performance level as it is to bring other 
types of students up to that performance level. While 
there exists no definitive list of the pupil weights used 
by various states, the available evidence suggests that 
weights of 0.5 or below for at-risk students are the 
norm (Alexander and Salmon 1995, table 9.2). Our 
results indicate that the typical weight is far too low 
for New York State. 

See Duncornbe (2002), appendix B, for a discussion of the methodology used to calculate pupil weights from cost function results. 

Table 3. Cost impact of student needs: 1999-2000” 

Extra cost per Extra cost per 
child in poverty Child poverty LEP student LEP student 

Regions (in dollars) weight (in dollars) weight 
Downstate small cities 8,002 0.98 10,571 1.13 
Downstate suburbs 7,941 

Yonkers 7,606 
The Big Three (upstate) 8,985 
Upstate rural 8,086 
Upstate small cities 7,715 
Upstate suburbs 7,951 

New YorkCity 7,945 
0.98 

0.94 
1.10 
0.99 
0.95 
0.98 

0.98 
10,343 
10,762 
1 1,008 
10,440 
10,170 
10,260 
10,129 

1.10 
1.15 
1.18 
1.12 
1.09 
1.10 
1 .oa 

“Pupil weight i s  defined as the percent increase in costs associated with a student of a certain type. for example, the limited 
English proficient (LEP) student weight in New York City is  1.15.This indicates that bringing a typical LEP student in NYC up to an 
average performance level (160) will cost 115 percent more than a non-LEP student with otherwise similar characteristics. 
SOURCE: Calculations by authors. 
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Estimating the Cost of Adequacy 
The bottom line in developing a school finance sys- 
tem to support adequacy is determining what it will 
cost in each school district to reach the adequacy stan- 
dard (assuming average efficiency). As explained ear- 
lier, we consider student performance standards of 130 
and 160 to illustrate the effects of different adequacy 
standards on costs. For each performance standard, we 
first use our cost model to calculate the per pupil spend- 
ing required to reach the standard in a district with 
average characteristics. This required per pupil spend- 
ing in the average district is then multiplied by the 
cost index (divided by 100) to estimate the cost of 
adequacy in other districts. 

To estimate the cost of adequacy with 
a resource standard, one must select 
a minimum bundle of resources and 
then estimate its cost. One technique 
for carrying out these steps is com- 
monly called the “resource cost 
model” (RCM), which is a “bottom- 
up” approach to estimating the cost 
of adequacy (Chambers and Parish 
1982; Management Analysis 1997). 
The RCM method involves design- 
ing prototypical classrooms, schools, 
and districts by asking professional 
educators what resources are required 
for a school to meet a particular stan- 
dard. These resources are multiplied by resource prices 
to estimate the cost of resource adequacy in a proto- 
typical district. The cost in the prototypical district is 
then multiplied by the resource cost index to estimate 
adequacy costs for other districts. For simplicity, we 
use the cost of adequacy in a district with average char- 
acteristics to identify a prototypical district’s cost, in- 
stead of identifying a bundle of resources and deter- 
mining its cost. We then multiply the spending re- 
quired in this district by different resource cost in- 
dexes rather than by the full cost index. 

Table 4 provides estimates of the per pupil spending 
required to reach different adequacy standards using 
different cost indexes for New York school districts. 
Comparisons are made to actual per pupil expendi- 

tures in the 1999-2000 fiscal year. As expected, we 
find that estimated required spending levels depend 
heavily on which standard and which cost index are 
used. With a standard of 130 and the teacher cost 
index produced for this study (New York teacher cost 
index), achieving adequacy requires significant in- 
creases over actual spending only in New York City 
and the large upstate cities (top panel of table 4).** 
Using the NCES teacher cost index, actual spending 
in New York City is estimated to already be adequate 
to reach a standard of 130. Using the 130 standard 
and a full cost index, which adjusts for resource prices 
and student needs, adequacy cannot be achieved with- 
out significant spending increases in all the large cit- 

ies. We estimate, for example, that 
per pupil spending in New York City 
would have to increase by 56 percent, 
from $8,823 to $13,758. 

If the more ambitious 160 standard is 
selected, then spending increases 
would be required in New York City 
and the upstate Big Three using any 
cost index. Using the NCES index, 
modest spending increases would have 
to occur in all the large cities except 
Yonkers and in the downstate small 
cities. When either the teacher cost 
index or the 1 1 1  cost index developed 
for this study is used, however, achiev- 

ing adequacy would require sizeable spending increases 
in all the large cities and downstate small cities. Using 
the full cost index, for example, we estimate that spending 
would have to double in New York City, increase by 35 
percent in Yonkers, and increase by 53 percent in the 
large upstate cities (the Big Three). Clearly, the level of 
the standard and the type of adjustment for cost differ- 
ences across districts can have a large impact on the 
estimated costs of reaching an adequacy standard. 

State Aid Formulas to Fund Adequacy 
Basic operating aid formulas should be designed pri- 
marily to assist state governments in accomplishing 
their educational equity objectives. In most states, 
school districts differ widely in property wealth, in- 
come, resource prices, and student needs, and these 

2 2  Because regional averages are presented, the results in table 4 obscure the fact that some districts in other regions are estimated to require 
significant spending increases to reach the adequacy standard. 
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Table 4. Required spending per pupil for adequacy for different cost indexes" 
-- 

Standard of 130 
1999-2000 NewYork NCES NewYorkfull cost 

Regions expenditure index (2000) index (1 993) (all cost factors) 
teacher cost index (2000) per pupil teacher cost 

State average (per pupil) 
Downstate small cities 
Downstate suburbs 
New York City 
Yonkers 
The 8igThree (upstate) 
Upstate rural 
Upstate small cities 
Upstate suburbs 

In dollars 
9,781 7,606 7,606 7,606 

10,400 9,765 9,458 10,502 
1 1,723 8,642 9,038 8,573 
8,823 1 1,701 8,597 13,758 

12,437 1 1,569 9,430 13,384 
9,289 9,627 7,990 1 1,372 
9,509 6,842 6,693 7,181 
9,335 7,902 7,357 8,054 
8,307 7,361 7,348 7,028 

Standard of 160 

2000 average New York NCES New York full cost 
performance teacher cost teacher cost index (2000) 

index index (2000) index(1993) (all cost factors) 

In dollars 
State average (per pupil) 160 9,532 9,532 9,532 
Downstate small cities 
Downstate suburbs 
NewYorkCity 
Yonkers 
The Big Three (upstate) 
Upstate rural 
Upstate small cities 
Upstate suburbs 

148 
169 
103 
107 
96 

156 
145 
160 

12,236 
10,829 
14,663 
14,497 
12,036 
8,574 
9,903 
9,224 

1 1,852 
1 1,326 
10,773 
11,817 
10,012 
8,387 
9,220 
9,208 

13,161 
10,774 
17,241 
16,772 
14,25 1 
8,999 

10,093 
8,808 

*Calculated by estimating the cost in district with average cost to reach the given standard multiplied by the cost index (divided 
by 100). 
NOTE: Large city districts are shaded. 
SOURCE: Calculations by authors. 

differences can lead to equally large differences in stu- 
dent performance. Most states have long recognized 
that variation in fiscal capacity can play an important 
role in creating large disparities in spending and stu- 
dent performance across districts. The equally signifi- 
cant impact on student performance of variation in 
resource costs and student needs has received far less 
attention, Educational cost indexes are important 
largely because they make it possible to design school 
aid formulas that effectively target resources to dis- 
tricts with the highest costs and greatest student needs. 
This section will illustrate how a cost index can be 
used in conjunction with fiscal capacity measures to 

develop simple but effective operating aid formulas for 
funding adequacy  standard^.'^ 

Designing a Cost-Adjusted 
Foundation Formula 
The majority of states use some form of a foundation 
grant system, which is designed to ensure that all dis- 
tricts meet some minimal ~tandard. '~ For the most part, 
however, these systems express their standard in terms 
of spending, not student performance, so they do not 
bring the most disadvantaged districts up to a reason- 
able performance standard. In other words, these sys- 

23 This section draws heavily from Ladd and Yinger (1994), and Duncombe and Yinger (1998,2000). 
2 4  For the most recent compilation of school finance systems, see U.S. Department of Education (2001) 
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tems are not consistent with the current focus on mini- 
mum adequacy standards for student performance. 

In designing a traditional foundation formula, a state 
government needs to set a statewide minimum level 
of spending (F) and the minimum amount of local 
effort. The latter is often defined in terms of a state- 
determined minimum local property tax rate (t’) . 
The amount of revenue raised at this rate depends 
on the actual property values per pupil in a school 
district (V). Once these are defined, the per pupil 
aid (A) received by a district is simply the difference 
between the minimum spending level and the sum 
of the revenue raised bv the district 

level. However, the same minimum spending will be 
much more successful in raising student performance 
in some districts than in other districts, due in part to 
factors outside a district’s control. Thus, a traditional 
foundation formula will generally not be successful in 
raising student performance in all districts up to an 
adequate performance level unless the minimum spend- 
ing level is set very high, and the performance adequacy 
standard is set very low. 

To convert a traditional foundation formula into a 
c o s t - a d j u s t e d f o u n d a t i o ~ ~ ~ u ~  requires the basic tools 
that have been developed in this s t ~ d y . ~ ’  First, the 

state must select an adequacy stan- 
) . I  

at the minimum local effort.25 In 
short, 

dard defined as a minimum level ei- 
ther of resources or of student per- 
formance, not simply of spending. 
Second, the adequacy standard must 
be converted into the spending re- 
quired to meet the adequacy stan- 
dard, an amount that obviously var- 
ies across districts because of varia- 
tions in costs. One approach to these 
two steps is, of course, developed in 
this paper. Specifically, we estimate 
the cost of adequacy by multiplying 
the spending required in the district 
with average cost characteristics by 
a cost index. For a resource adequacy 

standard, the cost index reflects differences in the re- 
source costs across the state that arise because higher 
salaries must be paid to attract teachers in some dis- 
tricts than in others. For a performance adequacy stan- 
dard, the cost index captures both variation in re- 
source prices and the greater quantity of inputs re- 
quired in some districts because of higher student 
needs. 

Ai= E’- ty. 
While the minimum spending level 
is constant statewide, the amount 
raised at the minimum level of local 
effort will vary across districts in di- 
rect proportion to their fiscal capac- 
ity. Thus, a foundation formula ex- 
pects wealthier districts to contrib- 
Ute more taxes per pupil than poorer 
districts. If the traditional foundation 
formula is to successfully bring dis- 
tricts up to the minimum spending level, then a mini- 
mum level of local effort must be enforced; that is, no 
district should be allowed to levy a tax rate below t’. 
Taken literally, this formula also could lead to “nega- 
tive aid” or “recapture” of local property taxes in 
wealthy districts. In practice, however, the minimum 
aid amount is usually set to zero, and we use this aid 
design in the rest of our analysis.2G 

A traditional foundation formula with a minimum- 
tax-rate requirement should be successful in bringing 
spending in all districts up to the desired minimum 

These steps make it possible to define cost-adjusted 
foundation aid per pupil, which is the difference be- 
tween the spending per pupil necessary to reach the 

Some states consider other local revenue sources or certain types of federal aid as part of the local contribution. To minimize the required 
state aid, we counted all federal aid as part of the local effort. 

26 A few states have turned the local property tax into a state tax, which is an indirect way to include recapture in a foundation formula. 
27 This could also be called a performance-based foundation when the cost adjustment is for resource costs, sparsity, and student needs (our 

full cost index). The aid formula with full cost adjustment is designed to provide adequate resources for a district to have the opportunity 
to reach a particular performance standard (Duncombe and Yinger 2000). We have used the more general term, cost-adjusted foundation, 
to reflect either resource cost adjustment or full cost adjustment. 
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adequacy standard in a given district and the amount 
raised in the district by the minimum local tax effort 
and federal aid: 

where E" is required spending in the district with av- 
erage characteristics, and c; is an education cost index 
(centered on the district with average characteristics). 
The cost of adequacy calculated previously is repre- 
sented by Eci . 

This cost-adjusted foundation formula is simple 
enough to be transparent to most 
school personnel and to the average 
voter; the logic of adjusting for costs 
is compelling and easy to understand. 
Moreover, the available evidence in- 
dicates that it would be effective. 
Duncombe and Yinger (1998) tested 
a number of aid formulas using New 
York data to determine which ones 
are the most effective in accomplish- 
ing specific educational equity objec- 
tives. They conclude: 

Our simulations of the impacts 
o f .  . . outcome-based [founda- 
tion] plans indicate that such 
plans can be an effective tool for promoting 
educational adequacy, at least when they in- 
clude a required minimum tax rate. indeed, 
by requiring contributions from local taxpay- 
ers, these plans can bring the vast majority of 
districts up to any standard policymakers se- 
lect. The districts that remain below the stan- 
dard are relatively inefficient. (p. 258) 

As with a traditional foundation formula, the success 
of a cost-adjusted foundation aid formula in signifi- 
cantly raising resources and student performance de- 
pends on enforcing a minimum-local-tax-rate provi- 
sion and on the efficiency with which needy school 
districts use the additional resources. 

Example of Aid Distribution With a 
Cost-Adjusted Foundation System 
To illustrate a cost-adjusted foundation formula, we 
use the estimates of spending required to reach par- 
ticular adequacy standards in table 4. In addition, we 
impose a minimum local effort equivalent to a prop- 
erty tax rate of $15 per $1,000 of market value, which 
is equal to the 1999-2000 state average.28 

By design, a cost-adjusted foundation focuses aid on 
districts that face the most severe constraints in reach- 
ing the performance standard. However, table 5 makes 

it clear that the distribution of aid 
across districts depends significantly 
on the standard chosen and the type 
of cost adjustment made. This table 
compares the current aid distribution 
with aid that is distributed entirely 
through a cost-adjusted foundation 
formula. With a standard of 130 and 
the NCES teacher cost index, switch- 
ing to a cost-adjusted foundation pro- 
gram would actually cut aid by over 
$2 billion, and even the large cities 
would receive little, if any, aid in- 
creases. In  contrast, using the 
teacher cost index developed in this 
study would raise aid by $3 billion, 
and would result in large aid in- 

creases in the large cities. A cost-adjusted founda- 
t i m  aid program based OR h e  fu!! cost index devel- 
oped in this study would result in an increase in the 
overall aid budget of $6 billion, substantial aid in- 
creases in the large cities, and significant aid cuts in 
many downstate districts and in rural districts. 

Not surprisingly, the results for a performance stan- 
dard at the current state average of 160 are more dra- 
matic. In this case, switching to a cost-adjusted foun- 
dation aid program would result in substantial aid in- 
creases for the large cities using any cost index. Aid 
increases in New York City would range from about 
$2,000 per pupil (a 52 percent increase) with the 
NCES teacher cost index, to $8,500 per pupil (a 215 

Although this minimum effort is expressed as a property tax rate, the revenue could be raised through some other source, such as a local 
income tax. In this case, the local property tax rate would not have to be this high. 

1 4 4  
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Table 5. Distribution of cost-adjusted foundation aid for different cost indexes’ 
Standard of  130 

2000-2001 New York NCES NewYorkfull cost 
per pupil teacher cost teacher cost index (2000) 

Regions school aid index (2000) index(1993) (all cost factors) 
Total aid budget 

(in millions of dollars) 11,145 13,332 9,702 15,458 

State average (per pupil) 4,053 2,856 2,784 2,836 
Downstate small cities 3,205 2,291 1,971 2,828 
Downstate suburbs 2.41 9 1,312 1,531 1,204 
New York City 3,949 6,922 3,817 8,979 
Yonkers 3,112 5,837 3,697 7,652 
The Big Three (upstate) 5,835 6,s 16 4,879 8,261 
Upstate rural 5,203 3,099 2,877 3,397 
Upstate small cities 4,937 4,321 3,800 4,496 
Upstate suburbs 4,03 1 3,365 3,358 3,039 

In dollars 

Standard of 160 
NewYork NCES NewYorkfull cost 

teacher cost teacher cost index (2000) 
index (2000) index(1993) (all cost factors) 

Total aid budget (in millions of dollars) 19,762 15,223 22,395 
In dollars 

State average (per pupil) 4,448 4,440 4,397 
Downstate small cities 4,340 3,887 5,145 
Downstate suburbs 2,505 2,834 2,334 
NewYorkCity 9,884 5,993 12,462 
Yonkers 8,765 6,084 1 1,040 
The Big Three (upstate) 8,953 6,901 11,140 
Upstate rural 4,680 4,351 5,066 
Upstate small cities 6,289 5,626 6,497 
Upstate suburbs 5,133 5,108 4,716 

‘Cost-adjusted foundation aid i s  calculated by taking the estimated per pupil spending to reach the standard, and subtracting 
from it the required minimum local tax contribution (1.5 percent of property values) and federal aid. If the calculated aid i s  
negative, it i s  set equal to 0. 
21ncludes all formula aid except Building Aid, Transportation Aid, and Reorganization Building Aid. Based on estimates of aid 
distribution in May 2001. 
NOTE: Large city districts are shaded. 
SOURCE: Calculations by authors. 

percent increase) with the full cost index developed 
for this study. Aid increases would be even higher in 
Yonkers and would range from 18 percent to 91 per- 
cent in the other large cities. If one of the cost indexes 
developed in this study is ,used, aid increases would 
also occur in many small city districts. The significant 
aid increases in large urban districts would be financed 
from two sources: aid reductions, particularly in some 
rural and suburban districts, and large increases in state 
aid budgets (assuming minimum local effort is kept at 
the current state average of $15 per $1,000). For a 
standard of 160, the aid budget would increase 

between $4.1 billion (37 percent) and $1 1 billion 
(101 percent), depending on the cost index used. 

Policy Choices in Financing an 
Adequate Education 
Our estimates of the cost of achieving adequacy imply 
that adequacy cannot be achieved in New York with- 
out dramatic changes in the state’s school finance sys- 
tem. In particular, spending levels in the high-need 
urban districts would have to rise significantly to pro- 
vide the resources these districts need to bring their 
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students up to any reasonable standard. Part of that 
required spending increase would cover higher teacher 
salaries so that these districts could compete with their 
suburbs for the best teachers. In addition, this required 
spending increase could fund class-size reductions, 
additional staff to support intense instruction in read- 
ing and math, and programs to address the social and 
health needs of at-risk children. When interpreting 
these large required spending increases, it is impor- 
tant to keep in mind that reaching the current state- 
wide student average performance (160) in New York 
would require raising student performance in New 
York's large cities to levels that have seldom been 
achieved in large cities anywhere in the nation. 

This study has presented estimates of 
the spending required for a district 
to have the opportunity to reach an 
adequacy standard. Another central 
policy question is how this spending 
should be financed. To answer this 
question, that is, to design a school 
finance system, state policymakers 
must address two key issues: the rela- 
tive contributions of state and local 
governments and the impact of aid 
changes on school district efficiency. 

State Versus Local 
Contribution to School 
Funding 

This analysis requires the state to enforce the mini- 
mum local tax effort as a legal requirement for receiv- 
ing state aid. Otherwise, financially strapped districts, 
such as the large cities, will be tempted to cut local 
school tax rates and siphon state school aid into other 
services or tax This type of behavior obviously 
undermines an adequacy standard. 

Before making a decision about the required minimum 
local tax effort, a state needs to consider several issues. 
The first issue is that there are some good arguments 
for keeping local property taxes low. While a well-ad- 
ministered property tax is not as regressive as is com- 
monly believed, it can impose a significant burden on 

some low-income households. More- 
over, a substantial property tax in- 
crease may undermine the competi- 
tiveness of a community, particularly 
a large city, in attracting or retaining 
residents and business. In our simu- 
lations, some of the largest required 
local tax increases would be in Buf- 
falo and Syracuse and other upstate 
cities, which have experienced little 
economic growth in the last decade. 

The amount of state aid required to support an ad- 
equacy objective is directly related to two key policy 
decisions: how high to set the standard and how high 
to set the minimum local contribution. The advan- 
tage of a simple aid formula, such as the cost-adjusted 
foundation, is that it makes clear the impact of these 
two decisions on the required state aid budget. With 
any reasonable minimum local tax effort, the state aid 
budget would have to increase significantly to finance 
the adequacy standards presented in this report, and 
the only way to lower the required state aid budget for 
a given standard is to raise the required local tax effort. 

Some states have tried to minimize 
the burden of local property taxes 
without increasing state education 
aid by passing a property tax relief 

program, such as a homestead exemption. These pro- 
grams help to ease :he property tax Dxden on 
homeowners, but they often do not help renters or 
businesses. Moreover, these programs do not focus tax 
relief (and the state funds that support it) on  
homeowners in the school districts that need help the 
most. If a state is concerned about school finance eq- 
uity, it should keep local property taxes low by in- 
creasing state aid to education, not by implementing 
direct property tax relief programs (Duncombe and 
Yinger 200 1 a). 

An alternative to enforcing a minimum-tax-effort re- 
quirement is to use matching grants for operating aid. 

2 9  For a good review of the evidence on local tax effort in New York, where no minimum local effort is required, see New York State 
Education Department (2000). The study shows that several of the large upstate cities, Buffalo and Syracuse, used most of the school aid 
increases in the 1990s to lower school taxes rather than improve education. 
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A matching grant can be adjusted for fiscal capacity 
and educational costs, so that the state matching rate 
will be much higher in large cities and other high- 
need districts. These high matching rates are designed 
to encourage local spending on schools without re- 
quiring any particular local contribution. There is no 
guarantee, however, that high-need districts will sig- 
nificantly increase local tax effort in response to such a 
grant, let alone that they will increase local effort 
enough to achieve an adequate performance, however 
defined. In fact, a recent analysis using New York data 
shows that for any given state aid budget, even well- 
designed matching grants will not be as effective as 
cost-adjusted foundation grants in reaching an ad- 
equacy standard (Duncombe and Yinger 1998). While 
enforcing a minimum-local-e ffo r t 
provision may be politically unpopu- 
lar with some local officials, it is a more 
cost-effective strategy than a match- 
ing grant for assuring adequate edu- 
cational performance. 

aid “leak out” in the form of higher inefficiency. As a 
result, states should be leery of setting the required 
minimum local tax effort too low. 

Improve School Efficiency 

A final issue that arises in deciding 
on the state’s share of education 
spending is that any increase in this 
share may lower productive efficiency 
in school districts. Indeed, some re- 
cent research based on New York data 
finds evidence supporting this possi- 
bility (Duncombe and Yinger 2000). 
This effect could arise, for example, 
because citizens are more apt to put pressure on school 
boards and superintendents, and thereby keep school 
districts efficient, when they must finance education 
through local taxes than when money for education is 
provided from state aid. A substantial increase in state 
aid to high-need districts could increase inefficiency 
by (1) putting pressure on already strained teacher 
labor markets; (2) encouraging rapid expansion of 
teacher salaries without accountability; (3) raising lo- 
cal construction costs through a large building pro- 
gram; and (4) straining the capability of district per- 
sonnel to efficiently manage finances, to monitor pri- 
vate contracts, and to evaluate the success of existing 
or new programs. 

These efficiency effects are not so large that they elimi- 
nate the benefits of higher state aid to school districts, 
but they do indicate that some of the benefits of state 

An alternative approach to the issue of school district 
efficiency is to devise policies that boost school dis- 
trict efficiency directly, and thereby offset to some 
degree the efficiency-lowering effects of increased state 
aid. This approach is appealing, because it allows a 
state to minimize the required local tax effort for any 
given state aid budget (or to minimize state aid at any 
given required local tax effort), but it is also risky, be- 
cause the impacts of direct policies to boost school 

district efficiency appear to be mod- 
est but are not well understood. In- 
deed, it is highly unlikely that any 
policies currently known could gen- 
erate efficiency improvements suffi- 
cient to raise low-performing districts 
up to a reasonable adequacy standard. 
Nevertheless, these policies have the 
potential to make a significant posi- 
tive contribution to a state education 
finance system, and in particular, to 
help high-need districts cope with 
large aid increases, and they are clearly 
worthy of more investigation. 

Among the policies that appear most 
promising is technical assistance provided by a state 
education department on a variety of topics, including 

personnel functions, such as planning and fore- 
casting future staffing needs, teacher recruitment 
and retention policies, and teacher evaluation 
methods, etc.; 

the use of program evaluation methods and stu- 
dent performance data to help guide program 
decisions made by school districts; 

the development of long-range capital plans, and 
evaluation of alternative capital financing options; 
and 

financial management practices, such as the use 
of cost accounting techniques, and school-based 
budgeting. 
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Another set of promising policies concerns the train- 
ing of school district administrators. The recent selec- 
tion of superintendents from noneducation back- 
grounds by some large-city districts may reflect in part 
the lack of training in basic management functions in 
many educational administration programs. State edu- 
cation departments can help shape the training that 
education administrators receive through both certifi- 
cation requirements and promoting innovative educa- 
tion management programs. While state governments 
may be loath to expand state education departments, 
particularly during an era of declining revenues, as- 
sisting districts to improve their management capac- 
ity may require an expanded staff and a diversification 
of specializations within these departments. In some 
cases, investing in increased capacity in state educa- 
tion departments to provide technical assistance in 
school management and improved administrator train- 
ing programs may do as much to promote an adequacy 
standard as investing in higher state aid. 

Conclusions 
The trend toward higher student performance stan- 
dards, which is backed by elected officials, education 
departments, and courts in many states, is clearly here 
to stay. It is time for state education finance systems 
to catch up, and in particular, to implement state aid 
systems that explicitly recognize that some districts 
must spend more than others to achieve any given per- 
formance standard. 

The objective of this study is to assist state govern- 
ments in developing this type of education finance sys- 
tem. In particular, we explain that an adequacy-based 
finance system involves three components. First, states 
must clearly define the type and level of the adequacy 
standard. They must decide, for example, whether to 
focus on resource adequacy or performance adequacy. 
As illustrated in the CFE decisions in New York, the 

distinction between these two types of standards is 
not always clarified by the courts; nevertheless, this 
distinction is crucial because it determines whether 
the state aid system must make adjustments for cross- 
district differences in student needs. 

Second, a state government must estimate the spend- 
ing required to reach adequacy in each district. This 
step is consistent with the court decisions in most states, 
which focus on resource or performance standards, not 
spending. This estimated cost of adequacy varies across 
districts in line with education costs. We illustrate the 
use of two statistical models, namely, a teacher wage 
equation and an education cost function, to develop 
education cost indexes. These indexes play a crucial 
role in estimating the cost of adequacy by measuring 
differences in resource costs and student needs across 
school districts. Using New York as a case study, we 
illustrate how the estimated cost of adequacy, particu- 
larly in large cities, is affected by choices about the 
stringency of the adequacy standard and the cost in- 
dex. Given the importance of cost adjustments to esti- 
mating the cost of adequacy, all state governments 
would be well advised to support research on educa- 
tional costs in their state and how these costs vary 
across districts. 

Third, a state must develop a state aid formula that 
focuses aid on the districts with the highest costs and 
the lowest fiscal capacities. In New York, these dis- 
tricts include the large cities, which also have some of 
the lowest levels of nudent performance ir? the state. A 
simple modification of a traditional foundation formula 
to incorporate the estimated cost of adequacy provides 
a simple, but powerful aid system for reaching an ad- 
equacy standard. The simplicity of this formula helps 
to focus attention on the key questions in designing a 
school finance system: What is the adequacy standard? 
How should costs be accounted for? What should be 
the state share of educational spending? 
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Table A-1. Variables in a teacher wage equation 

Standard 
Variable name Variable description Source Level Mean' deviation' 

Dependent variable: 

Discretionary factors 
Teacher quality measures: 

Lnsalary Natural log of basic salary (no fringes or extra pay) PMF 

Lexper Log of total teaching experience PMF 
Gradsch 1 if have Ph.D.or M.A. PMF 
Mathsci 1 if major assignment is in math or science PMF 
Surncert Shareofassignments teacher has permanent 

certification. PMF 
MA-USN 1 if M.A. college is in U.S. News 1 s t  tier 
BA-USN 1 if B.A. college is in U.S. News 1 s t  tier 

TCERT/U.S. News 
TCERT/U.S. News 

Working condition measures: 
Lschenr 
Clsize 
Outcomes Average district student performance 

Aiddif 

Fvdif 

lncdif 

Log of enrollment in school where teacher teaches 
Average class size for teacher's assignments 

Efficiency measures?: 
Difference in aid per dollar of income in this district 
and average district in similar need-capacity category 
Difference in per pupil property value in this district 
and average district in similar need-capacity category 
Difference in per pupil income in this district and 
average district in similar need-capacity category 

Factors outside district control 
Labor market variables: 

Lprofwage 

Avgunemp 
Tchshare 

Log of average county payroll for professional, 
scientific and technical sector (1 997) 
Average unemployment rate (1997-1 999) 
District share of county's full-time teachers 

Log of enrollment per square mile 
Log of district enrollment (average enrollment) 
Adjusted 2-year average of percent K-6 
enrollment receiving free lunch (1 999-2000) 
2-year average of percent LEP4 students (1 999-2000) 
Violent crime rate for juveniles (under 18 years old) 
per 100,000 people (1 998) 

Working condition variables: 
Lpupden 
Ldisenr 
Flunres' 

Avglep 
Crrate2 

IMF 
PMF 
SED 

Stateaid 

State aid 

Stateaid 

Census 
B U  
IMF 

IMF 
IMF 

SED 
SED 

FBI 

teacher 

teacher 
teacher 
teacher 

teacher 
teacher 
teacher 

school 
teacher 
district 

district 

district 

district 

county 
county 
district 

district 
district 

district 
district 

county 

10.82305 

2.38441 
0.74533 
0.1 4258 

0.88374 
0.03037 
0.04543 

6.61511 
23.75623 

141.52944 

-0.01 208 

13845 

-49726 

10.59301 
4.63639 
0.41 629 

5.83664 
9.85490 

-0.03499 
0.051 42 

0.00275 

0.30820 

0.9761 0 
0.43568 
0.341 08 

0.3021 3 
0.1 71 61 
0.20824 

0.63250 
19.49249 
30.97875 

0.02283 

65578 

251518 

0.35579 
1.44679 
0.34830 

1.96455 
2.65 105 

0.2 6 9 7 0 
0.0551 5 

0.001 99 

~~~ ~ 

'Average of values associated with individual teachers. Sample size is 121,203. For county- or district-level variables, this i s  
equivalent to a weighted average, weighted by the relative number of teachers. A l l  data are for 2000 (or the 1999-2000 school 
year or fiscal year) unless otherwise noted. 
2Need-capacity categories are defined by the New York State Education Department based on property, wealth, and student 
characteristics in the district. 
'Residual from a regression of the average (1999-2000) share of free lunch students in elementary school regressed on the log of 
per pupil income and per pupil property values. 
4"LEP" means limited English proficient. 
SOURCE: PMF = New York State Education Department Personnel Master File; TCERT = New York State Education Department 
teacher certification data base; IMF = New York State Education Department Institutional Master File; State aid = New York State 
Education Department state aid files; Census = US. Bureau of the Census, 1997 Economic Census for Service Industries; BLS = US. 
Bureau of Labor Statistics, Local Area Unemployment Statistics; U.S. News = U.S. News & World Report rankings of undergraduate 
colleges; FBI = US. Department of Justice, FBI Uniform Crime Reporting system; and SED = Provided directly by New York State 
Education Department staff. 
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Table A-2. Descriptive statistics for variables in cost model: 1999-2000 
Variables Mean Standard deviation 

Per pupil spending' 9.106 0.231 

Performance index 159.43 17.58 

Efficiency variables' 
Full value 0.0 0 0 0 0 62361 3 
Aid 0.00000 0.02723 
Income 0.00000 7301 0 

Average teacher salary' 10.5137 0.1 342 

Percent child poverty ( 1  99714 0.1 580 0.0978 

2-year average LEP* students4 0.01 29 0.0307 

Enrollment classes6 
1,000-2,000 students 0.3201 0.4668 
2,000-3,000 students 0.1608 0.3676 
3,000-5,000 students 0.1431 0.3504 
5,000-7,000 students 0.0605 0.2385 
7,000-1 5,000 students 0.05 16 0.221 4 
Over 15,000 students 0.01 03 0.1012 

Downstate small city or suburb 0.2589 0.4383 

'Total spending without transportation, debt services, or tuition payments for students in private placements. Sample size is  678 
school districts. 
2Calculated as the difference between district value and the average in peer group. See text for discussion of peer group. 
'For full-time teachers with 1 to 5 years of experience. Expressed as natural logarithm. 
Variables expressed as a percent of enrollment. 
5"LEP" means limited English proficient. 
*The base enrollment is 0 to  1,000 students. Variable equals 1 if district i s  this size, or else it equals 0. 

SOURCE: Calculations by authors. 
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Introduction 
A school district capital expenditure project typically 
begins with the issue of a bond to raise the required 
local revenue.' As the district prepares to issue a bond, 
it must determine whether or not to have it rated by 
an independent bond rating agency. This determi- 
nation requires the district to do a cost-benefit analysis 
vrcaiise rating agencies c h q e  a fee to conduct bond 
ratings. The stated purpose of the rating is to pro- 
vide potential bond buyers a measure of the risk that 
the district will default on future payments. In prac- 
tice, the bond market uses the rating as information 
about the creditworthiness of the district, and this 
information in turn influences the yield (interest rate) 
at which the bond offering can be issued. The role of 
the rating agencies and the bond rating effect on the 
supply and demand of capital funds play a signifi- 
cant part in the process of determining the final yield 
on the bond issue. 

1. . - 

Once a bond has been rated, the school district must 
determine whether to improve the bond rating by 
purchasing bond insurance. This determination re- 
quires an explicit cost-benefit analysis by the district 
because there is a premium charged to cover this guar- 
antee. The bond insurance companies are key players 
in this part of the process, and evaluate the districts in 
a different way than the rating agencies. 

Based on the sequential nature of this decisionmaking 
process, a three-stage empirical model was tested to 
estimate the significant factors at each stage (Harris 
and Munley 2002). A summary of the significant find- 
ings of those empirical results will be presented in this 
article, following the market analysis of the key play- 
ers in the bond issuance process. The data sample used 
in the three-stage empirical models consisted of 148 
bond issues, representing 10 different states.z Only 
bonds that were sold from July I ,  1993, through June 

In this paper we focus only on locally raised revenues. See Harris (2001) for a comprehensive discussion of the different state aid programs 
that exist to support capital spending by school districts, as well as the state-specific rules about referenda requirements for bond issues 
and overall debt limitations. 
These 10 states were chosen because as a group they provide a cross-sectional representation of the different institutional structures, in 
particular with regard to referenda requirements and debt limitation rules, that govern the bond issuing abilities of schools throughout 
the United States. See Harris (2001) for a complete discussion of why these states were selected. 
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30, 1994, and whose proceeds were used for capital 
expenditures were included in the  ample.^ This ar- 
ticle will begin with a focus on the role of the bond 
rating agency in the process of issuing a bond. 

The Role of the Rating Agency 
Moody’s Investors Service, Inc. (Moody’s) and Stan- 
dard & Poor’s Corporation (S&P) are the two major 
rating agencies! A list of their ratings and definitions 
can be found in table 1, panel A. They rate bonds 
upon request by the issuing district for an agreed upon 
fee. The fee is usually based on time and effort re- 
quired to do the bond rating and averaged $7,000 per 
rating for the 1993-94 time period under observa- 
tion in this research. Once the rating agency rates the 
new bond issue, it then continues to maintain and 
renew the rating until the bond has been redeemed. 
These rating agencies were originally developed to as- 

sist investors in comparing different bond issues by 
utilizing an easily recognizable set of symbols (Lamb 
and Rappaport 1980). The perception of investors is 
that all rating agencies grade all types of bond issues 
on the same criteria. Both Moody’s and S&P have fun- 
damental differences in their bond rating philosophies 
and policies. The two agencies do have similar criteria 
when evaluating the municipalities by examining the 
entity’s debt level, economic base, and finances and 
management. The difference is that Moody’s focuses 
more on the district’s debt level and S&P focuses more 
on the district‘s economic base. The following section 
will analyze in greater detail the focus of the bond 
rating criteria of S&P and Moody’s. 

Standard and Poor’s 

S&P bases its bond rating criteria on four major fac- 
tors: a district’s economic base, financial position, debt 

We thus exclude issues used to refinance existing debt. The school year 1993-1994 was chosen because at the time this research was 
undertaken it was the most recent year for which all the data used in this empirical model were available. 
Fitch Investors is the third largest player in this market. 

Table 1. Bond rating categories and yield averages 

Panel A: Bond rating categories by Moody’s and Standard & Poor’s 

Moody’s rating S&P‘s rating Descriptions 

Aaa AAA Highest Quality (low default risk) 
Aa A A High Quality 
A A Upper MediumGrade 
Baa* BBB* Medium Grade 
Ba BB Lower Medium Grade 
B B Speculative 
caa CCC or CC Poor (high default risk) 
ca C Highly Speculative 
C D Lowest Grade 

Panel B: Moody‘s municipal bond yield averages** over time from 1950 to 1994 

Monthand year Average municipal Aaa Aa A Baa 

January 1950 2.03 1.61 1.82 2.23 2.46 
January 1960 3.92 3.49 3.73 4.02 4.43 

(In percent) 

January 1970 6.74 6.38 6.60 6.88 7.1 3 
January 1980 6.98 6.58 6.72 7.04 7.60 

January 1993 6.1 0 5.91 6.05 6.1 7 628 
January 1994 5.33 5.14 5.1 9 5.36 5.60 

“Bonds rated Baa (Moody’s) and BBB (S&P) and above, are considered investment-grade bonds. 
**The above yields are for long-term bonds. 
SOURCE: Moody‘s Financial Government Manual, 1995, Volume 1 .  

January 1990 7.02 6.81 6.93 7.01 7.35 
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levels, and administrative management strategies. 
Since the rating is an analysis of the district’s long- 
term ability to pay, it must focus on both current 
and future economic conditions. Also, any state credit 
enhancement programs in which the state offers cer- 
tain guarantees on debt payments may result in a 
certain minimum rating, usually an A, based on the 
strength of the state aid support (Hitchcock 1992). 
Insurance, if by a reputable insurance company, will 
also improve the rating. 

Analysis of the economic base focuses on the district’s 
wealth and income levels, employment by sector, gov- 
ernment transfer payments, economic 
concentration and volatility, location 
in relation to other cities and employ- 
ment centers, infrastructure, major area 
employers, and tax base composition. 
The analysis of financial position will 
depend on the level and volatility of 
operating revenues, expenditures, fund 
balance reserves, financial reports with 
proper accounting, and state revenue 
sources (Hitchcock 1992). 

The analysis of debt levels will deter- 
mine the size of the debt burden, the 
debt structure for the bond issue, and 
any future financing needs. This is ac- 
complished through some debt ratios, 
including overlapping municipal debt to market value 
of property tax base, debt per capita, debt service ex- 
pense to budget. The administrative management fac- 
tor is the hardest to measure because it includes long- 
term administration, finance planning and goals, long- 
term capital improvement plans with sources and uses, 
future debt issuance plans, budgeting procedures, fi- 
nancial management policies, labor contracts, and pen- 
sion policies (Hitchcock 1992). 

Moody’s 

Moody’s bases its bond rating criteria on the same four 
major factors: economic base, debt levels, financial 
position, and administrative management strategies. 
The analysis of the economic base concentrates on the 
regional economy, and more specifically, the expected 
tax revenues used to repay the bond obligations. Indi- 
cators of the economic stability of the region include 
unemployment level, diversity of employers, retail 

sales, number of new building permits, median in- 
come, and full valuation of taxable property per capita 
(Lipnick, Rattner, and Ebrahim 1999). 

Analysis of the debt levels focuses on indicators such 
as the impact of the new debt on the existing credit 
quality of the school district, overlapping debt, and 
the structure of the bond issue. Analysis of the finan- 
cial position factor focuses on the general fund bal- 
ance as a percentage of revenues, and as an indicator of 
any potential revenue generating problems within the 
district (Lipnick, Rattner, and Ebrahim 1999). Analysis 
of the administrative management strategies is not al- 

ways easy, but tends to become ap- 
parent from the analysis of the other 
three factors. 

Table 2 summarizes the national and 
regional market statistics based on this 
data sample of 148 bonds. The na- 
tional statistics show that the major- 
ity of rated bonds (58 percent) are 
rated by both Moody’s and S&P, fol- 
lowed by a rating only by Moody’s of 
29 percent. The regional statistics 
confirm similar results for the South- 
east (bonds from Georgia, Kentucky, 
and Louisiana), the Southwest (bonds 
from Arizona and New Mexico), and 
the Plains (bonds from Kansas and 

Nebraska) categories of bonds in the sample. For smaller 
bond issues, it is suficient :G receive 2 Send ming  from 
only one rating agency. However, the larger bond is- 
sues typically receive ratings from two or three rating 
companies. Many districts may stay with a particular 
rating agency for subsequent bond issues where up- 
dated information is required instead of an initial evalu- 
ation requiring past and present data information. 

Bond Rating Effect on Demand for Capital 
Funds 

It has been estimated that the bond rating is inversely 
related to the bond financing costs for a school dis- 
trict bond. If a school district receives a high bond 
rating on its issue, then the result will be a lower bond 
financing cost. When bond financing costs are reduced, 
the Local Education Agency (LEA) will have an in- 
creased demand for capital funds. The other impact 
the rating has on the bond issue is that it increases the 
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I Table 2. Descriptive statistics for bond rating agencies I 
Panel A: National market statistics 

Rating agency Number of bonds Percentage of total 

Only Moody's 36 29 
Only S&P 17 13 
Both Moody's and S&P 73 58 
Total 126 100 

NOTE: Statistics are based on the 126 rated bonds in this sample. Information was only available on Moody's and S&P, but some of 
the bonds may also have been rated by Fitch. 

Panel B: Regional market statistics 

Rating agency Southeast Southwest Plains 
Number Percent Number Percent Number Percent 

Only Moody's 21 51 5 23 4 18 
Only S&P 2 5 1 4 1 4 
Both Moody's and S&P 18 44 16 73 18 78 
Total 41 100 22 100 23 100 

N0TE:The Mideast was biased toward S&P, while the Great Lakes and Far West were biased toward Moody's. 

I I SOURCE: Information obtained from official bond statements for all bonds in data sample. 

marketability of the issue. Once a bond has been rated, 
the district has a representation of its creditworthi- 
ness which can attract a larger pool of investors. This 
should also reduce the price of the bond which will, 
in turn, reduce the total bond financing costs. This is 
assuming that the bond rating is a good rating. The 
other factor to consider is whether or not the district 
should purchase a bond rating. 

There are three principal reasons why a school district 
may decide not to obtain a rating for a bond issue. 
One is that the district anticipates that the issue will 
receive such a poor rating that not having any rating 
at all is just as attractive. Since a bad bond rating would 
hurt the bond's marketability and result in high bond 
financing costs, such a rating would lead to a reduced 
demand for capital hnds  by the district. A second is 
that the district expects the issue to be marketed lo- 
cally, so that investors purchasing the bond already 
have sufficient information about the creditworthiness 
of the district, and thus there is no need to incur the 
extra expense of paying an independent agency to con- 
duct a rating. A third is that the amount of debt being 
issued is small enough that the potential interest sav- 
ings from a good rating are not large enough to offset 
the cost of obtaining one. See table 1, panel B, for a 

listing of the historical yield differentials by rating cat- 
egory for Moody's. 

A bond rating is necessary when trying to attract non- 
local investors or institutional investors. For a small 
local school district bond issue, the lack of a rating 
might not significantly impact the bond financing 
costs, marketability, and demand for capital funds. 
However, for a large bond issue, the lack of a rating 
would cause the perception that the district had poor 
creditworthiness, and there would be a negative im- 
pact on the bond financing costs and marketability of 
that bond issue, resulting in a decrease in the demand 
for capital funds by that district. Based on a study in 
1999 by Fitch IBCA, the education sector had the 
lowest cumulative default rate (.05 percent for 
$143,115,000 worth of defaulted par) of all sectors 
considered, indicating that school districts overall dis- 
play a high level of creditworthiness (Litvack 1999). 

A bond rating will affect the bond financing costs 
through the underwriting profit. If a bond receives an 
investment-grade rating, several underwriters will en- 
ter the bid process, which will keep the pricing com- 
petitive and the bond financing costs down for the 
school district. However, when the bond rating is of 
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speculative or low investment grade, there will not be 
many underwriters interested in bidding, which will 
result in a higher price to compensate for the addi- 
tional risk. The end result will be higher bond financ- 
ing costs for the district. The next section will discuss 
how the bond rating impacts the investors in their 

Therefore, the market is utilizing the bond ratings as 
important information on the risk of the district. As 
in the optimal portfolio theory, if the rating or risk of 
the district changes, then there should also be a change 
in the supply of capital funds. 

supply of capital funds. Bond Insurance 

Once a district has obtained a rating for a particular 
bond issue, it may proceed to issue the debt with this 
rating. It may decide, on the other hand, to purchase 
Private bond insurance to the bond's rating. 
In issuing this type of policy, an insurance company 

agrees to stand behind the debt ob- 
ligations of the district. This finan- 
cial assurance will result in a higher 
rating for the bond issue-based on 
the credit quality of the insurance 
company. The original fee incurred 
by the district to obtain the initial 
bond rating is not impacted by the 
purchase of insurance. However, if 
insurance is purchased, the district 
must pay the additional cost of the 
insurance premium. 

Insurance premiums are based on an 
assessment of the financial condition 
of the school district and the associ- 
ated risk of d e f a ~ l t . ~  Because each 

insurance company uses its own assessment criteria to 
evaluate each district, a preliminary raiiiig fiom a rat- 
ing agency not necessarily required. The insurance 
Premiums are typically quoted as basis Points (bP) for 
negotiated bond issues and converted to a flat dollar 
amount for competitive issues.' The basis point price 

by the bond issue's total Principal and 
interest to calculate the total fee. As of March 2002, a 
$20 million school district bond with an underlying 
(Preliminary) A rating Would have an average Premium 
of between 15 and 25 basis points.' A district would 

Bond Rating Effect On the supp'y Of Capita' 
Funds 

Due to federal and state regulations, many institutional 
investors, particularly banks and pen- 
sion funds, are restricted to purchas- 
ing investment-grade bonds. Al- 
though the ratings are meant to be a 
relative measure, they are viewed more 
often as an absolute measure of credit 
quality. The federal government uses 
these ratings as standards for bank 
portfolio audits (Lamb and Rappaport 
1980). If the rating agencies do not 
place a bond issue in the investment- 
grade category, the issue will be un- 
able to attract the institutional inves- 
tors required for a successful large 
bond issue. There has been some evi- 
dence that the standards at the rating 
agencies have tightened, and that there 
are fewer school district bonds in the investment-grade 
categcq now than there were 10 years ago. 

Investors utilize the bond ratings as a measure of the 
default risk for the bond issue. If the bond rating is 
increased, then the risk is assumed to be reduced, which 
may increase the supply of funds. men bond 
rating changes are announced, the market price of that 
bond immediately. If the bond rating is low- 
ered, then the price of the bond will drop and the 
yields will increase. If the bond rating is raised, then 
the price of the bond will rise and the yields will drop. 

This description of the insurance market for school district bond issues is based on conversacions with industry officials. 
Bond issues in which school districts solicit bids from all interested underwriting firms are known as competitive bond issues. Bond issues 
in which school districts select one underwriter without soliciting competitive bids are known as negotiated bond issues. 
Therefore, the total premium would be .25 percent (or 25 bp) times the total principal plus interest of the bond issue. These averages were 
quoted by an insurance industry official in telephone conversation. 
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choose to purchase this type of insurance only if the 
higher rating would result in a reduction in the over- 
all bond financing cost-net of the cost of the insur- 
ance premium. This would typically be the case if the 
reduction in interest cost is substantial, because the 
presence of insurance results in a steep upgrade in the 
bond's credit rating. 

Some school districts that would benefit from pur- 
chasing insurance may not be able to do so. If the 
preliminary rating is below investment grade, then 
there might not be any insurance company of repu- 
table credit quality willing to underwrite the policy. 
Also, if the size of the issue is too 
small, then the insurance company 
may refuse to undertake the risk as- 
sociated with an unsuccessll market- 
ing of the bond issue. These points 
highlight the different considerations 
when evaluating the creditworthiness 
of the district by the rating agencies 
and the insurance companies. Bond 
insurance is a long-term commit- 
ment, since the insurer cannot change 
the guarantee once it has been issued. 
O n  the other hand, the rating agen- 
cies can downgrade the bond ratings 
when a district's creditworthiness 
deteriorates. The three leaders in the 
municipal" bond insurance market are American Mu- 
nicipal Bond Assurance Corporation (Ambac), Munici- 
pal Bond Insurance Association (MBIA), and Finan- 
cial Guaranty Insurance Co. (FGIC).9 

Ambac was founded in 1971 as a subsidiary of MGIC 
Investment Corp, and was the founder of the munici- 
pal bond insurance industry. In 1974, MBIA was 
formed as a consortium of four major insurance com- 
panies. In 1983, the third-largest player, FGIC, was 
formed. In 1975, Ambac and MBIA had a combined 

market share of 1.8 percent of municipal bonds is- 
sued for that year. By 1992, the percent of insured 
municipal issues reached over 30 percent of new bonds 
issued for that year. Ambac is a subsidiary of Ambac, 
Inc., which became a publicly traded company on 
the New York Stock Exchange in 1991.'" FGIC is a 
GE Capital Company. Any district purchasing insur- 
ance from one of these companies will receive an au- 
tomatic AAA rating from Moody's, S&P, and Fitch." 
Although this rating is guaranteed by the approved 
insurance policy, the school district at this point does 
not know how this will translate into the final yield 
of the bond, which is also impacted by other factors." 

To illustrate, table 1, panel B, shows 
the average differences in yields for 
the rating categories. 

Table 3 provides national and regional 
statistics on the market share for the 
insurance companies based on this 
sample. On  the national level, there 
was an even division in market share 
among the four insurance companies, 
FGIC, Ambac, MBIA, and Financial 
Security Assurance, Inc. (FSA).13 
However, there were market leaders 
on a regional basis. MBIA insured 62 
percent of bonds in the Southeast; 
FGIC insured 67 percent of bonds 

in the Southwest; and FSA insured 63 percent of bonds 
in the Plains. Ambac consistently insured the second 
highest percentage of bonds in each regional segment. 
Table 3 also illustrates the percentage of rated bonds 
that are insured. 

Empirical Results 
A summary of the findings of the empirical research 
will focus only on the significant determinants of each 
stage of the bond rating pro~ess . '~  The following in- 

~~ ~~~ ~ 

Municipal refers to issues including all taxing entities such as cities, counties, school districts, townships, etc. 
This information was found on the web site http://www.southwest.mus.eddiWIC/rdiclY9Y/index.htmI 
Found on Ambac's web site, http:/lwww.ambac.com/aboucuc_history.hnnI 

*' Confirmed by Moody's as of March 27,2002. 
I *  Harris (2001) presents an analysis of the determinants of market yields for school district bond issues. 
l 3  Although FSA is not a current market leader, it was utilized along with the other three insurance companies during the 1993-94 period 

represented by this data set. 
See Harris and Munley (2002) for a detailed explanation of the empirical analysis. 
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Table 3. Descriptive statistics for bond insurance companies 

Panel A: National market statistics 

--_ - --- 

Rating agency Number of bonds Percentage of total 

FGlC 16 29 
Ambac 14 25 
MBlA 11 20 
FSA 14 26 
Total 55 100 

NOTE: Based on the 126 rated bonds in this sample, 44 percent were insured. 

I Panel B: Regional market statistics I 
I I 

Rating agency Southeast Southwest Plains 

FGlC 3 23 8 67 2 12 
Ambac 2 15 3 25 4 25 
MBlA 8 62 0 0 0 0 
FSA 0 0 1 8 10 63 
Total 13’ 100 12’ 100 16’ 100 

‘The 13 insured bonds in the Southeast represent 32 percent of the rated bonds in the sample for this region. 
’The 12 insured bonds in the Southwest represent 55 percent of the rated bonds in the sample for this region. 
’The 16 insured bonds in the Plains represent 70 percent of the rated bonds in the sample for this region. 
NOTE: The Mideast was divided evenly among Ambac, FGIC, and FSA, with 14 percent of i t s  rated bonds insured. The Great Lakes 
was divided between MBlA and Ambac, with 40 percent insured; and the Far West was divided evenly among all four companies, 
with 53 percent insured. 
SOURCE: Information obtained from official bond statements for a l l  bonds in data sample. 

Number Percent Number Percent Number Percent 

dependent variables are utilized in the three estimat- 
ing equations. They comprise measures found in other 

URBAN-binary variable equal to one for 
urban districts 

empirical studies of the bond rating process for both 
ccrporaze and rn~nicipz! issues.15 RURAL-binary variable equal to one for ru- 

rai districts‘; 

ECO NOMK AND DEMOG RA PHK 
CHARACTERISTKS 

INC-median household income of the 
district’s population 

ENROLL-number of students enrolled in 
the district balance 

NW-percentage of the district’s student 
population that is non-White 

FINANClAL CHARACTERISTICS 

LTE-local tax effort, defined as local tax rev- 
enue per student divided by median house- 
hold income in the district 

CASH-the district’s end of the year cash fund 

INGVT-intergovernmental revenues, defined 
as the percentage of a school district’s total rev- 
enue coming from all federal and state grants” 

’’ See, for example, Kaplan and Unvin (1979); Aronson and Marsden (1980); Linda Ravelle (1990); Ziebell and Rivers (1992); and Moon 
and Stotsky (1993). See also Moody’s Investors Service (2000) for their own discussion of the factors taken into account in their bond 
rating procedure. 
The omitted category serving as the reference for urban and rural districts is suburban school districts. 
In estimating the model we include both this variable and its squared term (INGVTSQ) to allow for the potential of a nonlinear 
relationship. 
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GRDBT-gross debt, defined as a district’s 
per capita sum of long-term debt outstanding 
at end of year plus short-term debt at end of 
year plus the par value of the bond issue un- 
der study 

BOND ISSUE CHARACTERISTICS 

PAR-size of the bond issue, defined as its 
par value 

RATED-binary variable equal to 1 if the bond 
is rated, and 0 if not. This is the dependent 
variable in the first-stage estimation equation. 

INS-binary variable equal to 1 if the bond 
is insured and zero if not. This is the depen- 
dent variable in the second-stage estimation 
equation. 

“INS-the predicted value of the probability 
of purchasing insurance from the second-stage 
equation. This is an independent variable in 
the third-stage estimation equation. 

HIGH-binary variable equal to 1 if the bond 
is rated AAA or AA and equal to zero if the 
bond is rated A or Baal8 

Table 4 presents summary statistics for these vari- 
ables for the entire sample of 148 school district 
bond issues.” In toto, these variables capture a vari- 
ety of factors that should enter the decision calcu- 
lus of districts and rating agencies as they interact 
through the bond rating process. The mean values 
of the total data set are compared to the regional 
summary statistics and discussed throughout this 
section as applicable. 

l 8  For the bonds rated by both Moody’s and S&P, only the Moody’s ratings were used as the RATING category for this research. There were 
only a few circumstances where a bond was only rated by S&P, in which case those ratings were used. 

l 9  The table of correlation coefficients shows that only the values relating par and enrollment (.63) and the values relating local tax effort 
and intergovernmental revenues (-AS) exceed 0.5. The full table of correlation coefficients is available from the authors upon request. 

Table 4. Descriptive statistics for 148 school district bond issues (mean values) 

Variable National Southeast Southwest Plains 

PAR (in dollars) 
ENROLL 
LTE (in dollars) 
NW (in percent) 
INC (in dollars) 
INGVT (in percent) 
CASH (in dollars) 
GRDBT(in dollars) 
Number of bonds issued 

1 1,928,294 
9,772 
0.07 

17.01 
31,768 

56.9 
986 
844 
148 

17,233,158 
15,952 

0.05 
21.48 

26,058 
67.1 6 

845 
496 
45 

12,341.1 1 1 
13,326 

0.07 
26.09 

27,138 
62.45 
1,075 

97 1 
27 

9,554.81 6 
3,936 
0.05 

10.84 
29,168 
64.33 
1,074 
1,230 

32 

NOTE: These Southeast, Southwest, and Plains regions encompass 7 out of the 10 states that make up this data set. Variables are 
defined as follows: 

PAR 
ENROLL 
LTE 
NW 
INC 
INGVT 

CASH 
GRDBT 

size of the bond issue, defined as i t s  par value 
number of students enrolled in the district 
local tax effort, defined as local tax revenue per student divided by median household income in the district 
percentage of the district’s student population that i s  non-White 
median household income of the district‘s population 
intergovernmental revenues, defined as the percentage of a school district’s total revenue coming from al l  federal 
and state grants 
the district’s end of the year cash fund balance 
gross debt, defined as a district’s per capita sum of long-term debt outstanding a t  end of year plus short-term debt 
at end of year plus the par value of the bond issue under study 

SOURCE: Information obtained from US. Department of Education, National Center for Education Statistics, Common Core of Data 
(CCD), 1993-94; US. Bureau of the Census; and official bond statements. 
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Table 5 presents the mean values of the model’s inde- 
pendent variables for the four bond rating classifica- 
tions. It is interesting to note that the values for the 
three variables that measure a school district’s economic 
vitality-INC, NW, INGVT-are most positive for 
those districts rated AA, not M A .  As the empirical 
analysis below will show, this is because most districts 
that obtain a AAA rating do so as a result of purchas- 
ing private insurance to upgrade an initially less favor- 
able rating. 

Table 6 presents maximum likelihood estimates for the 
three equations that make up the sequential bond rat- 
ing model.20 Column one of table 6 reports the results 
for whether or not the district chose to have the bond 
rated by a rating agency. Of the 148 bonds in this 
data sample, 126 (85 percent) were rated and 22 (15 
percent) were not. The size of the bond issue (PAR) is 
positive and significant at the 1 percent level, which 
indicates that for large capital projects, the fixed cost 
associated with obtaining a credit rating can easily be 

offset by the savings potential of lower interest costs 
over the life of the bond, if the rating is favorable. The 
binary variable representing rural districts is negative 
and significant at the 10 percent level. This result sug- 
gests that because of their distance from financial mar- 
kets, rural districts may be more likely to market their 
bonds locally, so that potential investors are already 
familiar with the district’s financial situation and do 
not need the (costly) additional information that a 
credit rating provides. This variable may, however, also 
be picking up some of the effect of bond issue size, 
since most rural bond issues are smaller in par value 
than their urban or suburban counterparts. The final 
variable that is significant in this equation, also at the 
10 percent level, is the district’s end of the year cash 
fund balance. The sign of this estimated coefficient is 
negative. This result is somewhat surprising. Because 
it seems reasonable for rating agencies to interpret a 
large cash balance as a positive signal about a district’s 
financial condition, we would expect this variable to 
increase the probability that a bond would be rated. 

2o Because all three dependent variables are dichotomous in nature, ordinary least squares regression will not yield efficient parameter 
estimates for these equations. The parameter estimates in this model are based on the LOGIT estimating procedure. 

Table 5. Mean values for rating categories 

Variable AAA AA A BAA Unrated 

PAR (in dollars) 13,957,000 21,506,000 7,867,000 1,458,000 2,111,000 
ENROLL 8,267 15,493 9,650 11,510 4,422 
L1 t (in dollarsj 0.06 0.09 u.uu 0.02 0.07 
NW (in percent) 16.74 13.61 15.89 13.99 25.47 
INC (in dollars) 30,947 46,070 25,776 22,716 24,065 
INGVT (in percent) 57.81 36.54 63.42 82.10 66.86 
CASH (in dollars) 869 1,034 792 643 1,602 
GRDBT(in dollars) 1,129 863 524 3 74 738 

NOTE: Variables are defined as follows: 

n nc 

. - - 

PAR 
ENROLL 
LTE 
NW 
INC 
INGVT 

CASH 
GRDBT 

size of the bond issue, defined as i t s  par value 
number of students enrolled in the district 
local tax effort, defined as local tax revenue per student divided by median household income in the district 
percentage of the district’s student population that is non-White 
median household income of the district’s population 
intergovernmental revenues, defined as the percentage of a school district’s total revenue coming from all federal 
and state grants 
the district’s end of the year cash fund balance 
gross debt, defined as a district’s per capita sum of long-term debt outstanding at  end of year plus short-term debt 
at end of year plus the par value of the bond issue under study 

SOURCE: Information obtained from US. Department of Education, National Center for Education Statistics, Common Core of Data 
(CCD), 1993-94; US. Bureau of the Census; and official bond statements. 
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Table 6. LOGIT estimation results from three stages of bond rating model 

First Stage Second Stage Third Stage 

Stage Rating obtained Insurance purchased Observed rating 
variable RATED INS HIGH 

Intercept -.792 (-.180) -7.26 (-2.26)** -1.25 (-.207) 
PAR +.000000573 (3.1 40)* +.00000000761 (.560) +.0000000469 (1.1 05) 
ENROLL -.0000116 (-.200) -.0000344 (-1.33) +.0000592 (1.62)*** 
LTE +4.16 (.470) -2.099 (-.296) +22.2 (2.42)** 
w -.7079 (-S70) +2.68 (1.78)*** -5.99 (-1.65)*** 
INC +.0000434 (.899) -.0000321 (-.950) +.000229 (3.49)' 
INGVT -1.52 (-.178) +25.5 (3.1 3)* -39.4 (-1.54) 
INGVTSQ +3.15 (.475) -22.4 (-3.1 7)* +35.3 (1.60) 
CASH -.000591 (-1.806)*** +.0000979 (.350) -.00113 (-2.83)' 
GRDBT -.000276 (-.379) +.00188 (3.77)* -.00364 (-1.72)*** 
4NS t t +15.90 (2.62)' 

RURAL -1.23 (-1.66)*** -.653 (-1.14) +2.18 (2.10)** 
URBAN +.00230 (.002) +.187 (.300) -.631 (-.742) 

Log-Li kelihood -38.54 -63.19 -42.70 
Chi-square 47.34" 46.25* 70.52* 
Correctly Predicted (in percent) 89.90 77.8 81.8 

tNot  applicable. 
*Significant at the .01 level. 
**Significant at the .05 level. 
***Significant at the .I0 level. 
NOTE: Numbers in parentheses are t-statistics for the null hypothesis of no association. Variables are defined as follows: 

RATED binary variable equal to 1 i f  the bond i s  rated and 0 i f  not. This i s  the dependent variable in the first-stage 
estimation equation. 

INS binary variable equal t o  1 if the bond is insured, and 0 if not. This is  the dependent variable in the second-stage 
estimation equation. 

HIGH binary variable equal t o  1 i f  the bond is  rated AAA or AA, and equal t o  0 if the bond i s  rated A or Baa 
PAR size of the bond issue, defined as i ts  par value 
ENROLL number of students enrolled in the district 
LTE local tax effort, defined as local tax revenue per student divided by median household income in the district 
NW percentage of the district's student population that is non-White 
INC median household income of the district's population 
INGVT intergovernmental revenues, defined as the percentage of a school district's total revenue coming from all federal 

and state grants 
INGVTSQ this variable represents the squared INGVT variable and was utilized due to the non-linear relationship with the 

dependent variable 
CASH the district's end of the year cash fund balance 
GRDBT gross debt, defined as a district's per capita sum of long-term debt outstanding a t  end of year plus short-term debt 

at end of year plus the par value of the bond issue under study 
AlNS the predicted value of the probability of purchasing insurance from the second-stage equation. This i s  an 

independent variable in the third-stage estimation equation. 
URBAN binary variable equal to 1 for urban districts 
RURAL binary variable equal t o  1 for rural districts 

SOURCE: Data from US. Department of Education, National Center for Education Statistics, Common Core of Data (CCD), 1993-94; 
US. Bureau of the Census; and official bond statements were utilized to run this LOGIT estimation model. 
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Table 7 describes national and regional market statis- 
tics on the percentage of bonds that are rated and not 
rated. On  a national level, 85 percent of the bonds in 
this sample were rated. The regional statistics were var- 
ied, with the Southeast bonds rated 91 percent of the 
time, the Plains 72 percent, and the Southwest 81 
percent. Based on the regional descriptive statistics in 
table 4, the Southeast has the highest mean PAR value, 
followed by the Southwest and then the Plains. The 
higher PAR value is consistent with the empirical find- 
ings that the PAR value is the leading determinant for 
having a bond rated. 

Column two of table 6 reports the results for whether 
or not the school district chose to purchase private 
insurance to upgrade the initial rating. As illustrated 
in table 3, of the 126 bonds in this data sample, in- 
surance was purchased on 55 (44 percent) of them 
and not purchased on 71 (56 percent) of them. 

The percentage of the school district‘s population that 
is non-White is positive and significant at the 10 per- 
cent level, consistent with the notion that poor dis- 
tricts have, on average, a higher portion of residents 
who are non-White. Gross debt is also positive and 

significant at the 1 percent level, which suggests that 
districts already carrying high levels of debt are more 
likely to need the help of insurance to upgrade a bond 
rating to finance additional capital projects. 

The effect of a greater reliance on total intergovern- 
mental grants in a school district’s financial profile on 
its need to purchase insurance is particularly interest- 
ing. Although the programs in place by the federd gov- 
ernment and the states to provide funds to local school 
districts are many and varied, the overall pattern is 
clearly need based. This variable, therefore, presents a 
comprehensive measure of school district financial need 
that depends on a variety of social and economic char- 
acteristics of the district. The coefficient of its squared 
term is negative and significant at the 1 percent level. 
These combined results suggest that the propensity of 
districts to purchase private insurance increases with 
this measure of district “neediness” but at a decreasing 
rate, reaches a maximum, and then decreases. A pos- 
sible explanation for this result is that the neediest of 
districts receive sufficient support from the state pro- 
grams, described above, that have been put in place to 
help them secure better bond ratings so that they do 
not need to purchase private insurance. 

Table 7. Descriptive statistics for bond rating decisions 

I Panel A National market statistics I 
Decision Numkr  of bonds Percentage oftotal 
Rated 126 85 
Not Rated 22 15 
Total 148 100 

Panel 8: Regional market statistics 

Rating agency southeast Southwest Plains 
Decision Number Percent Number Percent Percent Number 

Rated 41 91 22 81 23 72 
Not Rated 4 9 5 19 9 28 
Total 45 100 27 100 32 100 

NOTE Mideast had 95 percent rated bonds, Great Lakes had 80 percent rated bonds, and Far West had 82 percent rated bonds. 
SOURCE Information obtained from official bond statements for all bonds in data sample. 
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According to table 3, panel A, 44 percent of bonds 
were insured on a national level. As illustrated in table 
3, panel B, the percentages of bonds insured varied 
by region. For example, 32 percent were insured in 
the Southeast, 5 5  percent in the Southwest, and 70 
percent in the Plains. The Plains had the highest 
mean gross debt level, and its mean gross level was 
more than twice that of the Southeast’s. The reliance 
on intergovernmental funding was above the national 
mean and similar for all three regions. Although the 
Plains had the lowest percentage of non-White popu- 
lation, the increased financial leverage would have 
led to a lower bond rating without insurance. There- 
fore, these regional results also rep- 
resent intuitive and consistent re- 
sults when compared to the empiri- 
cal findings for this stage of the bond 
rating process. 

Column three of table 6 reports the 
third-stage results for whether a 
district’s bond receives a high (AAA 
or AA) rating (dependent variable 
equal to 1) or a medium (A or Baa) 
rating (dependent variable equal to 
zero). Of the 126 bonds in this data 
sample, 87 (69 percent) received a 
AAA or AA rating while 39 (31 per- 
cent) received the medium rating2’ 
As noted above, districts that purchase insurance from 
a reputable underwriter automatically receive a AAA 
rating from Moody’s, S&P, and Fitch.22 Whether or 
not a district purchases private insurance, therefore, is 
a clear determinant of the rating it receives and must 
be included in any model where rating is the depen- 
dent variable. The purchase of insurance is a choice 
variable of the school official, however, and thus en- 
dogenous to the model. For this reason we include in 
this equation the instrumental variable that is the pre- 
dicted value of the probability of purchasing insurance 
from the previous equation. The coefficient of this vari- 
able, “INS, is positive and significant at the 1 percent 
level. Several other variables that also exhibited statisti- 
cal significance are described in the next paragraph. 

Total enrollment is positive and marginally significant 
at the 10 percent level, which suggests that school dis- 
trict size may be an advantage in the bond rating pro- 
cess. The percentage of the district’s population that is 
non-White is negative and significant at the 10 per- 
cent level, even though we have controlled for the fact 
that a higher non-White percentage of the population 
increases the likelihood of purchasing insurance. Not 
surprisingly, median household income is positive and 
significant at the 1 percent level. The rating agencies 
clearly take the ability of a district’s population to make 
future tax payments into account when providing a 
bond rating. The existing level of local tax effort is also 

positive and significant at about the 
1 percent level. Apparently, rating 
agencies also give weight to how much 
residents are currently willing to pro- 
vide support for district spending. It 
is worthwhile to note that the par 
value of the bond being issued exhib- 
its no statistically significant effect in 
explaining the rating that a bond re- 
ceives. The size of an issue apparently 
does not influence how it will be rated. 

Gross debt is negative and significant 
at the 10 percent level. Districts al- 
ready carrying high levels of debt are 
viewed as posing a greater risk of de- 

faulting on new issues than those not so encumbered. 
The size of a district’s year-end cash fund balance is 
negative and significant at the 5 percent level, which 
suggests that cash-rich districts actually receive a less 
favorable rating. This result is counterintuitive, as was 
the result for this variable in the first equation for 
whether or not a district had a bond issue rated in the 
first place. Either this is not a correct interpretation of 
what this variable actually measures within the con- 
text of a district’s financial profile, or the role that it 
plays in the bond rating process is too complicated for 
this basic model to capture. 

On  a regional basis, 39 percent of the Southeast’s bonds 
received the high rating, and 61 percent received the 

2 ’  The yield differential in January 1994 between AAA and AA bonds was .05; between AA and A bonds was .17; and between A and Baa 
bonds was .24. Only 8 of the 126 rated bonds in our sample, however, are classified Baa. This, together with Moody’s own designation 
of high (AAA or AA) versus its medium (A or Baa) investment grade, provides the rationale for the dichotomous rating classification used 
here. 

2 2  In this data sample, all of the issuers of AAA rated bonds had purchased insurance to secure the rating. 
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medium rating. This is consistent with the fact that 
their percentage of insured bonds was the lowest at 32 
percent. According to the other descriptive statistics, 
the mean household income was the lowest, as well as 
the average tax rate for the Southeast region. The South- 
west had 68 percent of its bonds in the high rating 
category and 32 percent in the medium rating cat- 
egory. The Plains had 88 percent of its bonds in the 
high rating category and 12 percent in the medium 
rating category. This is also consistent with this re- 
gion insuring the highest number of bonds (70 per- 
cent) and maintaining the highest mean household 
income when compared to the other two regions. The 
Plains also had a non-White population percentage of 
11 percent compared to the Southeast’s percentage of 
21 percent, which is also a significant determinant of 
the bond rating. 

Conclusion 
The market information on the key players in the rat- 
ing agencies and insurance companies provides inter- 
esting results at both the national and regional level. 
The empirical findings confirm the significance of ana- 
lyzing each stage of the bond rating process when con- 
sidering a rating assigned to a specific bond issue. 

The first stage explains whether or not districts choose 
to obtain a rating for a new bond issue. The finding 
that par value of the bond issue is the most statisti- 
cally significant determinant in this decision supports 
the supposition that districts may choose no: tc have 
their bonds rated due to the transaction costs of the 
rating process, and not necessarily because the dis- 
tricts are of poor credit quality. Likewise, the finding 
that rural districts are more likely not to obtain a 
rating lends credence to the supposition that a local 
marketing strategy may also be a contributing factor 
in this decision. There were no significant indicators 
that poor credit quality was a factor in choosing 
whether or not to have the bond rated. These find- 

ings were consistent with the descriptive statistics ana- 
lyzed on a regional basis. 

The second stage of the bond rating model explains 
the choice to purchase insurance. In contrast to the 
results from the first equation, at this stage, measures 
of district economic need and financial danger signals 
are all that seem to matter. A higher concentration of 
non-White population and a higher proportion of dis- 
trict revenues derived from intergovernmental grants 
both raise the likelihood that a district will purchase 
insurance to enhance a bond rating. A greater amount 
of pre-existing debt also increases this likelihood. 
Again, these findings were consistent with the descrip- 
tive statistics analyzed on a regional basis. 

The final stage of the bond rating model deals with 
estimating the rating categories themselves. Due to 
limitations of the sample data and prior information 
on bond yield differentials, we classify the ratings as 
either high ( A M  or AA) or medium (A or Baa) invest- 
ment quality. The districts that are the strongest fi- 
nancially appear to be in the AA category. This is ex- 
pected since it is not cost advantageous for a district 
with a bond rated initially AA to purchase insurance 
to improve the rating to AAA in exchange for a slightly 
lower interest cost. The descriptive statistics for the 
AAA bonds in this sample suggest that it is the pur- 
chase of private insurance coverage that leads to the 
high rating, not the financial condition of a school 
district. Nonetheless, it is in this third equation that 
we find the greatest number of statistically significant 
explanatory variables. Measures of the underlying eco- 
nomic condition of the district’s population, the 
district’s financial profile, and characteristics of the 
bond issue itself all appear, in ways that make intui- 
tive sense, to contribute to a rating agency’s determi- 
nation of creditworthiness. Several of the descriptive 
statistics on a regional basis proved to be consistent 
with the results from this stage. Further extensive re- 
search into regional variations is worth pursuing. 
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Appendix: Regional Classifications 
The following states are included in the empirical data samples and were classified into regions. The empirical 
comparisons are based on these regional classifications: 

Southeast Southwest Plains Mideast Great Lakes Far West 

Georgia Arizona Kansas New Jersey Illinois Oregon 
Kentucky New Mexico Nebraska 
Louisiana 

1 6 7  
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Introduction 
This article summarizes my remarks at the 2002 Na- 
tional Center for Education Statistics (NCES) Sum- 
mer Data Conference. Although other topics could have 
been addressed, this article and the discussion at the 
conference are limited to comments about the Gov- 
ernmental Accounting Standards Board's (GASB's) new 
reporting model, affiliated organizations, the deposit 
and investment risk project, and the other 
postemployment benefits project. 

The New Reporting Model 
GASB Statement No. 34, Basic Financial Statements- 
and Management: Discussion and AnalyJis-fir State 
and Local Governments, substantially changes the for- 
mat of school financial statements. Because it has been 
a topic of many earlier NCES sessions, its details are 
beyond the scope of this article. In broad terms, 
school financial statements will now include a state- 
ment of net assets and a statement of activities. Gov- 
ernment-wide statements in this format will, for the 
first time, provide a means to evaluate a government's 
overall financial position and its activities on an eco- 
nomic basis. 

Randal Finden 
Governmental Accounting Standurds Bourd 

As part of school financial statements, a management's 
discussion and analysis will be required that describe a 
school's financial events in a narrative format. Finally, 
revenue and expenditure information (that is, fund-based 
information) that has been available historically will con- 
tinue with little change. Much more information is avail- 
able at our web site (hq://unow.gasb.o~), including links 
to the financial statements of schools that have imple- 
mented the Statement's requirements early. 

Affiliated Organizations 
The Board issued Statement No. 39, Determining 
Whether Certain Organizations Are Component Units, 
which addresses the relationship of affiliated organiza- 
tions to schools, in May 2002. Miliated organizations 
include parent-teacher-student organizations, booster 
clubs, and foundations. Development of this State- 
ment has been a difficult project, which included two 
exposure drafts. The chief concern of the Board has 
been the creation of a standard that captures for inclu- 
sion the large organizations, such as university and large 
school district foundations, while at the same time ex- 
cluding the many very small organizations that are as- 
sociated with most schools. 
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The Board settled on three rules to establish inclu- 
sion. An included organization will most likely be re- 
ported as a discretely presented component unit: 

Organizations that are legally separate, tax- 
exempt entities and that meet all of the fol- 
lowing criteria should be discretely presented 
as 

1. 

2. 

component units. These criteria are: 

The economic resources received or held by 
the separate organization are entirely or 
almost entirely for the direct benefit of the 
primary government, its component units, 
or its constituents. 

The primary government, or its component 
units, is entitled to, or has the ability to 
otherwise access, a majority of the economic 
resources received or held by the separate 
organization. 

3. The economic resources received or held by 
an individual organization that the specific 
primary government, or its component 
units, is entitled to, or has the ability to 
otherwise access, are significant to that 
primary government. [Excerpt from GASB 
Summary of Statement No. 391 

Note that the focus is not limited to financial resources, 
but includes economic resources. An organization that 
benefits multiple organizations, such as United Way, 
would not be considered for inclusion. 

Deposit and Investment Risk Project 
The Board issued a proposed Statement (also referred 
to as an Exposure Draft, or ED), Deposit and Invest- 
ment Risk Disclosures, in June 2002.* This project in- 
cludes a review of existing deposit and investment dis- 
closure requirements. It is important to emphasize that 
this project is not the result of a round of depository 
or investment losses, although there have been some 
recent, localized depository losses. Instead, the finance 
literature, investment professionals, and financial state- 

ment users have been consulted to determine the ef- 
fectiveness of existing requirements. New disclosures 
are proposed and existing requirements are reduced. 

The Board held a public hearing on the ED on Octo- 
ber 1, 2002. People who are interested in information 
about the hearing should check the GASB’s web site 
at htqx//www.gasb.org. 

Interest Rate Risk 
Because investments are reported at fair value, as in- 
terest rates change, investment fair values vary. Inter- 
est rate risk is the risk that changes in interest rates 
may adversely affect an investment’s fair value. Gener- 
ally, the longer an investment’s maturity, the greater 
its exposure to interest rate risk. In practice there are 
several ways of managing interest rate risk. The Board 
identified five methods, proposing that any one of the 
five may be selected: 

Specific Identij$cation. The easiest method and the most 
attractive to small governments would be a list of in- 
vestments, their maturities, and any call options, as 
shown in the following example: 

As of December 31, 2003, the district’s pooled in- 
vestments were as follows: 

Investment Fair value Maturity 
State investment pool $1,506,980 6.5 months average 
U.S.Treasury bills 452,980 January2004 
Federal National 

Mortgage Association 282,230 March 2004 
ABC Corporation 

commercial paper 350,000 January2004 
DEF Corporation bonds 50,000 March 2005 
Total 2,642,190 

Weighted average maturity. When there are numerous 
individual investments and investment types, listing 
every investment is usually not practical. Summariza- 
tion methods are available. The weighted average ma- 
turity method summarizes investments by type and 
dollar-weights their maturities, as shown in the fol- 
lowing example: 

* In March 2003, the GASB approved a final statement-Statement No. 40, Deposit and Investment Risk Disclosures. Although the basic 
premise of the proposed standard was unchanged, there were substantive changes to the proposal. The final statement should be 
consulted for an understanding of the final disclosure requirements. 
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As of December 31, 2003, the city had the following 
investments: 

Weighted average 
Investment type Fair value maturity (months) 

U.S.Treasury 1 19,864 4.2 1 
US. agencies 23,6 1 4 3.21 
Certificates of deposit 55,493 12.85 
Corporate bonds 160,500 17.48 
Total 574,471 7.21 

Repurchase agreements $21 5,000 0.20 

Duration. Similar to the weighted average maturity 
method, duration uses discounted present values of 
cash flows. There are different versions of duration in 
practice: Macaulay, modified, and effective. Any ver- 
sion would be acceptable. 

Simulation moaU. For sophisticated governments, the 
proposed standard permits use of simulation models. 
Changes in a portfolio’s fair value would be estimated 
given hypothetical changes in interest rates, as shown 
in the following example: 

The following table summarizes the estimated effects of 
hypothetical increases in interest rates on investment 
fair values. It assumes that the increases occur immedi- 
ately and uniformly to each type of investment. The 
hypothetical changes in market interest rates do not 
reflect what could be deemed best- or worst-case sce- 
narios. Variations in market interest rates could pro- 
duce significant changes in the timing of repayments 
due to any prepayment options. For these reasons, ac- 
tual results might differ from those reflected in the table. 

Fair value 

December 31,2002 $3,000,000 

Impact on Fairvalue of 
Basis Point Increase of: 

100 Points 2,915,979 
200 Points 2,834,756 
300 Points 2,756,226 

Segmented time distributions. In our field test, the most 
popular method was depicting maturities by aggre- 
gating by selected time periods, as shown in the fol- 
lowing example: 

As of December 31, 2003, the city had the following 
investment types and maturities. (Amounts are in thou- 
sands.) 

Investment maturities (in years) 
Investment Fair Less More 
type value than1 1-5 6-10 than10 

Repurchase 
agreements $ 15,000 $ 15,000 

U.S.Treasury 1 19,864 62,000 $42,864 $ 1 5,000 

U.S.agencies 23,614 15,000 8,614 

Commercial 

Corporate 
bonds 35,493 10,000 20,493 $5,000 

Mutual bond 
funds 74,420 74,420 

Certificates 

I paper 50,697 50,697 

of deposit 1,000 1,000 I Total 320,088 202,117 68,864 44,107 5,000 

High4 Sensitive Investments. In the context of interest 
rate risk, some investments are highly sensitive to 
changes in interest rates. The Board felt that these re- 
quired additional disclosure. These are investments 
with contract terms that make the investments’ fair 
values highly sensitive to interest rate changes. Because 
new securities are constantly being brought to mar- 
ket, the concept is deliberately without specifics. How- 
ever, examples are provided: inverse floaters; an 
investment’s variable coupons, which include a multi- 
plier (for example, coupon varies by 125 percent of 
London Interbank Offered Rate); and collateralized 
mortgage obligations, interest-only or residual 
tranches. 

Credit Risk 
Credit risk is the possibility that an issuer or other 
counterparty will not fulfill its obligations. It is most 
commonly realized when a debtor defaults on its debt. 
Many, but not all, governments are limited by statute 
to corporate debt that has the highest two credit rat- 
ings (for example, h a  or M A )  issued by nationally 
recognized statistical rating organizations. These or- 
ganizations-for example, Fitch, Moody’s Investors Ser- 
vice, and Standard & Poor‘s--enjoy special status in 
federal securities law. The proposed standard would 
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require disclosure of credit ratings as of the end of the 
reporting period. Investments with the guarantee of 
the U.S. government would be exempt from this dis- 
closure requirement. If an investment is not rated, the 
disclosure would indicate that fact. 

concentration risk is present when 5 percent of a 
portfolio’s investments are in any one issuer. Invest- 
ments issued or guaranteed by the U.S. government 
would not be included in this calculation. 

Custodial Credit Risk 
Foreign Currency Risk 

Investments not denominated in U.S. dollars expose 
The Board reconsidered existing custodial credit risk 
requirements. Depository custodial credit risk is the 
risk of loss arising from the inability to recover depos- 
its if the financial institution fails. Investment custo- 
dial credit risk is the risk of loss arising from the in- 
ability to recover the value of invest- 

the investment to foreign currency risk. The proposed 
standard would require the currency denomination to 
be disclosed. Like interest rate risk, the longer the term- 
to-maturity of the investment, the greater the expo- 
sure to foreign currency risk. Time horizon disclosures, 

similar to interest rate disclosures. 
ment or collateral securities in the I 
possession of an outside party if the 
counterparty to the transaction fails. 

Custodial credit risk requirements 
were established in 1986 when the 
Board issued Statement No. 3, De- 
posits with Financial Institutions, In- 
vestments (including Repurchase Agree- 
ments), and Reverse Repurchase Agree- 

would be required for debt invest- 
ments. 

Investment Policies 
Investment policies indicate a 
government’s risk tolerance. For ex- 
ample, even though a portfolio’s 
weighted average maturity is less than 
1 year, is the government willing to 
go out 2 or more years? Investment 
policies are an indication. The Expo- 
sure Draft would require disclosure 
only of those policies that are relevant 
to the risks that are disclosed. In 

other words, the focus would be on risk first, followed 
by any relevant investment policies. Because invest- 
ment policies commonly include topics not directly 
relevant to deposit or investment risks, the Board 

ments. Some believe, however, that  
although in its day Statement No. 
3 was very helpful, reduced custo- 
dial credit losses, in part the result 
of increased regulation, argue for re- 
duced disclosures. The federal Government Securi- 
ties Act of 1986 required all government securities 
dealers to be supervised, reducing the number of 
unregulated dealers. 

wished to avoid unnecessary disclosures. 
The Board’s proposed changes would not eliminate 
custodial credit risk disclosures. However, such dis- 
closures would be reduced to what has become the 
“category 3” deposits and investments. Category 3 de- 
posits are uninsured and uncollateralized. Category 3 
investments are uninsured investments that are held 
by either the counterparty or the counterparty’s trust 
department, but not in the name of the government. 

Level of Detail 

The new reporting model provides new guidance on 
the level of disclosure. Consistent with the general re- 
quirements of statement No. 34: 

The disclosures required by this Statement 
should focus on the governmental activities, 
business-type activities, major funds, nonmajor 
funds in the aggregate, internal service funds 
in the aggregate, and fiduciary fund types of 
the primary government. [GASB Statement 
No. 34, paragraph 51 

Concentration of Credit Risk 

When a portfolio has a disproportionate investment 
in one debtor, there is an above-the-ordinary amount 
of credit risk. Additional disclosures would be required 
in this situation. The proposed standard indicates that 

I ,  
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Effective Date 

The proposed standard would be effective for fiscal 
years beginning after June 15, 2004. Earlier applica- 
tion would be encouraged. 

Other Post em p I oy me n t Benefits 
A current project of the Board is the Other  
Postemployment Benefits (OPEB) project. OPEB re- 
fers to postemployment benefits other than retirement 
benefits, such as medical, dental, vision, and hearing 
benefits. OPEB also refers to other forms of 
postemployment benefits when they are provided sepa- 
rately from a pension plan. Examples include life in- 
surance and long-term care. 

The Board has tentatively concluded that postemploy- 
ment benefits are part of compensation for services ren- 
dered by employees. That is, they are part of an ex- 
change transaction. (Someone has done something in 
expectation of payment.) Benefits are earned, and ob- 
ligations accrue or accumulate, during employment. 
However, payment is deferred until after employment. 

The tentative decision is to require recognition of 
OPEB costs generally over an employee’s years of 
service. Expressed in oversimplified terms, current 
OPEB expenses would be determined by project- 
ing total OPEB liability, discounting using present 
value principles, and then allocating current costs 
and prior service costs over an employee’s years of 
service, not to exceed 30 years. This methodology 
would be consistent with current pension report- 
ing requirements. 

Required note disclosures would include relevant in- 
formation about the accrued OPEB obligation and the 
progress made in funding the plan. 

The GASB staff is working on the possibility of a 
method for small employers to calculate OPEB liabil- 
ity and expense without the use of an actuary. This 
spreadsheet-based method would simplify the selec- 
tion and handling of assumptions, such as longevity, 
life expectancies, and health care cost trends. The Board 
currently is field-testing the feasibility of the method 
as an alternative to actuarial valuations. 

views expressed are those of the author and are not oficial representations of the GASB. The views of the 
GASB are established a j e r  due process. 
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Introduction 
The debate among scholars continues regarding the 
degree to which an array of economic, social, cultural, 
psychological, and institutional factors influences stu- 
dent achievement. Most agree that differences in stu- 
dents’ performance on standardized tests are related 
to a set of school conditions and family characteristics 
(Alexander and Entwisle 1996; Jencks and Phillips 
1998; Natriello, McDill, and Pallas 1990). 

These issues and concerns create a complicated achieve- 
ment equation. Many critical questions persist regard- 
ing how and why school environments (e.g., academic 
rigor, academic grouping, teacher quality, teacher ex- 
pectations) and family environments (e.g., family in- 
come, level and quality of parental education, occupa- 
tional status, family size and structure, parents’ per- 
ceived self-efficacy, parenting style) differentially im- 
pact student achievement. We agree that this issue is 
complex, controversial, and unresolved. 

DoDEA System: Background Briefer 
The U.S. military established elementary, middle, and 
high schools for the children of service men and women 
overseas and in the United States shortly after World 

War 11. The schools were organized in two distinct 
but similar systems: The Department of Defense De- 
pendents Schools (DoDDS) overseas, and the Depart- 
ment of Defense Domestic Dependent Elementary and 
Secondary Schools (DDESS) in the United States. (Al- 
most all the DDESS schools are located in the south- 
eastern United States.) The two systems were united 
under the umbrella Department of Defense Educa- 
tion Activity (DoDEA) in 1994. Military personnel 
must live on base in order to enroll their dependents 
in the DDESS system. 

Today, the Department of Defense Education Activ- 
ity (DoDEA) enrolls approximately 1 12,000 students 
in schools located in the United States (DDESS sys- 
tem) and overseas (DoDDS system)-or about the 
same number of students as the Charlotte- 
Mecklenburg, North Carolina, school district, or the 
state of North Dakota, with the same proportion of 
minority students as in New York state schools (aver- 
age 40 percent minority) (see table 1). Another ap- 
proximately 600,000 school-age children of U.S. ac- 
tive military personnel attend school in one of the more 
than 600 civilian public school districts located near 
military installations in the continental United States 
(Military Family Resource Center 2001). 
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This study, conducted by researchers at the Peabody 
Center for Education Policy, was designed to provide 
a descriptive analysis of one school system-the 
DoDEA schools-that has demonstrated high minor- 
ity student achievement and high achievement over- 
all, as measured by the 1998 National Assessment of 
Educational Progress (NAEP) (see table 2). The study 
focuses upon a set of systemwide governance struc- 
tures, school conditions, instructional policies, teacher 
characteristics, and administrative practices that are 
related to a school’s capacity (Cohen and Ball 1999; 
Cohen and Spillane 1992; Corcoran 1995; Ferguson 
1998) to produce student learning. We also explore 
school climate to examine whether or not DoDEA 
schools reflect the properties of “communally orga- 
nized” schools that recent research suggests produce 
higher achievement (Bryk and Driscoll 1988; Bryk, 
Lee, and Holland 1993; Coleman and Hoffer 1987). 

We visited a total of 15 middle schools located in 10 
different school districts across the United States, Ger- 
many, and Japan (5  domestic districts and 5 overseas dis- 
tricts). The schools in our study reflect the average mi- 

nority student enrollment for the DoDDS and DDESS 
systems, although some schools in the study reflect a 
higher than average minority enrollment. We deliber- 
ately selected schools that vary somewhat in size, mobil- 
ity rates, installation deployment and training patterns, 
pay and rank composition of parents, and in the percent- 
age of children who are eligible for free and reduced-price 
lunch. Students from these schools have parents in vari- 
ous military services (see table 3). This selection decision 
produced a group of schools that reflects the depth, range, 
and diversity of DoDDS and DDESS schools. 

Approximately 130 interviews were completed over the 
course of the 4-month data collection period. We con- 
ducted in-depth interviews with the principal and lan- 
guage arts teachers at each school. At each district, 
military commanders and liaisons, curriculum special- 
ists, assistant superintendents, and the superintendent 
were interviewed. Our interest focused upon issues of 
financial support, resource allocation, personnel re- 
cruitment and selection, teacher quality, accountabil- 
ity, leadership styles, program diversity, and academic 
policy priorities. 

I Table 1. Number of districts, schools, teachers, and students in the DoDEAl system, 2000-01 I 
DoDDS2 DDESS Total 

____ ~ _ _ _ _ _ _ _ _  

Districts 12 12 24 
Schools 157 70 227 
Teachers 5,747 3,675 9,422 
Students 77,912 34,294 1 12,206 

’DoDEA i s  Department of Defense Education Activity, the umbrella agency under which DoDDS and DDESS were united in 1994. 
*DoDDS i s  the Department of Defense Dependents Schools located overseas. 
’DDESS i s  the Department of Defense Domestic Dependents Elementary and Secondary Schools located in the United States. 
SOURCE: Department of Defense Education Activity, Annual Accountability Profiles, 2000-01. 

Table 2. Ranking of DoDEA’ minority students on the 1998 NAEP compared to other states 

Eighth-grade reading Eighth-grade writing 

DoDDS2 African American students First Second 
DoDDS Hispanic students Second First 
DDEW African American students Second First 
DDESS Hispanic students First First 

’DoDEA i s  Department of Defense Education Activity, the umbrella agency under which DoDDS and DDESS were united in 1994. 
’DoDDS i s  the Department of Defense Dependents Schools located overseas. 
)DDESS i s  the Department of Defense Domestic Dependents Elementary and Secondary Schools located in the United States. 
SOURCE: US. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress 
(NAEP), 1998 Writing Assessment and 1998 Reading Assessment. 
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Table 3. Percentage makeup of DoDEA’ student population by sponsor‘s service, 2000-01 

Sponsor‘s Service DoDDS’ (percent) DDESS3 (percent) 

Army 35 60 

Marine Corps 6 16 
Air Force 32 7 
National Guard 0 1 
Civilian 12 5 

‘DoDEA is Department of Defense Education Activity, the umbrella agency under which DoDDS and DDESS were united in 1994. 

2DoDDS is the Department of Defense Dependents Schools located overseas. 
’DDESS is the Department of Defense Domestic Dependents Elementary and Secondary Schools located in the United States. 
SOURCE: Department of Defense Education Activity, Annual Accountability Profiles, 2000-01. 

Navy 14 10 

In addition to interviews, we collected an array of school 
and district documents, including curriculum guides 
and benchmark standards, staff development plans, ac- 
countability reports, studendfamily demographic data, 
school handbooks, and parent newsletters. At each mili- 
tary installation, we collected information on hous- 
ing, health services, recreation services, and social ser- 
vices on the base. An extensive school and base tour, 
and multiple classroom observations (e.g., language 
arts classes, computer classes, industrial drawing) were 
an essential part of each full-day site visit. 

What Accounts for These High Levels of 
Performance? 

“Your study is looking at why minority students do 
better. I think the answer to that question is that all 
our students do better. There are no ‘minority’ stu- 
dents here.” (Teacher, DoDEA, 200 1) 

1. Assessment Systems in DoDEA 

“We get benchmarks and we determine what assess- 
ments we want to use. You need a few leaders that are 
curriculum-minded and change-minded in the school 
to make it work.” (Teacher, DoDEA, 2001) 

Our analysis of test scores across multiple assessment 
systems confirms that students in the DoDEA schools 
perform at a high achievement level in reading and 
writing. DoDEA uses three assessments systems to mea- 

sure reading and writing achievement of DoDEA stu- 
dents: their NAEP scores along with their scores on 
the Terra Nova Achievement Test and the DoDEA 
Writing Assessment. 

NAEP 

NAEP, sponsored by the U.S. Department of Educa- 
tion and administered by the National Center for Edu- 
cation Statistics (NCES), is known as the “Nation’s 
Report Card” and is the only continuing assessment 
of the nation’s students in various subject areas 
(Pellegrino, Jones, and Mitchell 1999). Since 1969, 
periodic assessments have been conducted in reading, 
mathematics, science, writing, U.S. history, civics, ge- 
ography, and the arts. The population is sampled for 
the three types of NAEP: national NAEP, state NAEP, 
and long-term NAEP 

Our study focuses upon the state NAEP data that pro- 
vide state/jurisdiction comparisons but cannot be dis- 
aggregated by individual students or schools. How- 
ever, results of the state NAEP can be disaggregated 
by subgroups (e.g., race). In 1998, between 40 and 
44 jurisdictions voluntarily participated in the state 
NAEP reading and writing assessments. 

NAEP results have been increasingly used by 
policymakers as indicators of the nation’s educational 
health (Pellegrino, Jones, and Mitchell 1999). NAEP 
policy is determined by the nonpartisan, independent 
National Assessment Governing Board. NAEP has 
earned the reputation as the nation’s best measure of 
student achievement over time. 
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The 1998 NAEP scores in reading and writing for 
DoDEA schools are impressively high (see table 4).* 
Although this study focuses upon the performance of 
minority students in DoDEA schools, the overall 
DoDEA NAEP results are worthy of review as well. In 
writing, students in DDESS were second in the na- 
tion, with 38 percent scoring at or above the Proficient 
level; DoDDS students were fourth in the nation, with 
31 percent scoring at or above the Proficient level. This 
compares favorably to the national rate of 24 percent 
scoring at or above the Proficient level. In reading, only 
two states had a greater percentage of students at or 
above the Proficient level than either DDESS (37 per- 
cent) or DoDDS (36 percent). Again, DoDEA schools 
are scoring well above the nation in the number of 
Proficient or above level readers. 

Black and Hispanic students in DoDEA schools rank 
either first or second in the nation for reading and 
writing (see table 2). Although achievement gaps in 
writing exist between White students and minority 
students in DoDEA schools, the gaps between Black 
and White students and Hispanic and White stu- 
dents are far smaller in DoDEA schools than in the 
nationwide comparative results in writing (see table 
5) .  All groups in DoDEA schools report higher scaled 

scores in writing than the national averages. Note 
that the DDESS system has a much higher percent- 
age of Black students and Hispanic students than the 
national average. 

Reading scores for DoDEA students show a similar 
pattern of above-average scores and smaller racial gaps 
(see table 6). There is no significant gap in reading 
between White and Hispanic students in DDESS 
schools. However, a gap exists between Black and White 
students in DDESS schools. Again, all reading scaled 
scores are higher than the national average for compa- 
rable groups. 

When a parent’s level of education is considered, a 
greater percentage of students in DoDEA schools are 
scoring at or above the Proficient level in writing and 
reading than are students nationwide in all but one 
category (see table 7). Among the category of stu- 
dents with a parent who has “some education after 
high school,” 37 percent of DDESS students obtained 
writing scores at or above the Proficient level, com- 
pared to only 19 percent of the students in the na- 
tional sample. In this same category, 40 percent of 
DDESS students obtained reading scores at or above 
the Proficient level, compared to 35 percent of the 

* The term Proficient refers to one of the three achievement levels used by NAEP: Basic, Proficient, and Advanced. Basic denotes partial 
mastery of the knowledge and skills that are fundamental for proficient work at each grade level in a particular subject matter; Proficient 
represents solid academic performance-students reaching this level have demonstrated competency over the subject matter; Advanced 
signifies superior performance on NAEP in the particular subject matter. 

Table 4. Percent of eighth-graders in top achievement levels on 1998 NAEP writing and reading 

(In percent) 
assessments in DoDEA’ schools and public schools in selected states 

Writing Reading 
Jurisdiction Proficient Advanced Total Proficient Advanced Total 

Connecticut 40 5 45 38 4 42 
DDES2 32 6 38 31 6 37 
Maine 30 2 32 38 4 42 
DoDDS3 30 1 31 33 3 36 
Nation4 23 1 24 28 2 30 

‘DoDEA is Department of Defense Education Activity, the umbrella agency under which DoDDS and DDESS were united in 1994. 
2DDESS is the Department of Defense Domestic Dependents Elementary and Secondary Schools located in the United States. 
)DoDDS i s  the Department of Defense Dependents Schools located overseas. 
4The national results are based on the national assessment sample, which includes the DoDEA schools. 
SOURCE: US. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress 
(NAEP), 1998 Writing Assessment and 1998 Reading Assessment. 
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Table 5. Average scaled scores on the 1998 NAEP writing assessment, by race/ethnicity 
~ _. 

Percent of total Average scale White versus White versus 
Racelethnicity population score Black gap Hispanicgap 

DDESS’ 
White 41 167 t t 
Black 26 150 17 t 
Hispanic 27 153 t 14 

White 46 161 t t 
Black 18 148 13 t 
Hispanic 17 153 t 8 

White 65 156 t t 
Black 15 130 26 t 
Hispanic 14 129 t 27 

DoDDS’ 

Nation’ 

tNot  applicable. 
’DDESS is the Department of Defense Domestic Dependents Elementary and Secondary Schools located in the United States. 
2DoDDS is the Department of Defense Dependents Schools located overseas. 
’The national results are based on the national assessment sample, which includes the DoDEA schools. 
SOURCE: US. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress 
(NAEP), 1998 Writing Assessment. 

Table 6. Average eighth-grade scaled scores on the 1998 NAEP reading assessment, by 
race/et h n ici ty 

~ . . .  

Percent oftotal Average scale White versus White versus 
Race/ethnicity population score Black gap Hispanicgap 

DDESS’ 
White 42 279 t t 
Black 26 253 26 t 
Hispanic 27 268 t 1 I* 

White 46 276 t t 
Black 19 259 17 t 
Hispanic 15 263 t 13 

White 66 270 t t 
Black 15 24 1 31 t 
Hispanic 14 243 t 33 

DoDDS’ 

Nation’ 

*Not significantly different. 
tNot applicable. 
’DDESS is the Department of Defense Domestic Dependents Elementary and Secondary Schools located in the United States. 
’DoDDS is the Department of Defense Dependents Schools located overseas. 
The national results are based on the national assessment sample, which includes the DoDEA schools. 
SOURCE: US. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress 
(NAEP), 1998 Reading Assessment. 
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students in the national sample. This level (“some 
education after high school”) describes the educa- 
tional backgrounds of the majority of enlisted men 
and women with children in DoDEA schools; en- 
listed men and women account for approximately 80 
percent of all DoDEA parents. (See Section IV, 
“Policy Recommendations,” of this report for a com- 
plete description of the educational levels of parents 
in the DoDEA system.) 

Terra Nova 

The pattern of high or above-average student achieve- 
ment with some persistent gaps between White and 
minority students is reflected in the annual Compre- 
hensive Test of Basic Skills Fifth Edition (CTBS/S) Terra 

Nova, Multiple Assessment (Terra Nova), an achieve- 
ment test administered to all DoDEA students in grades 
3 through 11 (see table 8) since the 1997-1998 school 
year. The Terra Nova is a norm-referenced achievement 
test that is typically administered to all students in a 
state. Scores are reported at the student, school, dis- 
trict, and national levels. When a system has more than 
25 percent of its students in the top quarter, it is con- 
sidered to be performing above the national quarter. 

A greater percentage of DoDEA students score in the 
top quarter of the Terra Nova than the nation as a whole. 
In the 2000 Terra Nova, 39 percent of all students in 
DoDEA schools scored in the top quarter in language 
arts and 32 percent of all DoDEA students scored in 
the top quarter in reading, while only 7 percent and 8 

Table 7. Percentage of eighth-grade students at or above the Proficient level on the 1998 NAEP 
writing and reading assessments, by parents‘ level of education 

(In percent) 

Did not finish Graduated from Some education Graduated 
System highschool high school after high school from college I don’t know 
Writing 

Nation’ 6 18 19 33 3 
DDESS2 
DoDDS3 

** 
** 

37 39 
23 29 35 

** ** 
** 

Reading 
Nation 
DDESS 
DODDS 

21 
32 
23 

35 
40 
39 

42 
39 
43 

-Not available. 
**Sample size i s  insufficient to permit reliable estimate. 
‘The national results are based on the national assessment sample, which includes the DoDEA schools. 
2DDESS is the Department of Defense Domestic Dependents Elementary and Secondary Schools located in the United States. 
’DoDDS is the Department of Defense Dependents Schools located overseas. 
SOURCE: US. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress 
(NAEP), 1998 Writing Assessment and 1998 Reading Assessment. 

~ ~ ~~ _____ 

Table 8. Percentage of eighth-grade DoDEA* students in top and bottom quarters of the 2000 
Terra Nova Tests in language arts and reading 

All DoDEA students White African American Hispanic 
Percentage Percentage Percentage Percentage Percentage Percentage Percentage Percentage 
of students of students of students of students of students of students of students of students 

2000Terra in top in bottom in top in bottom intop in bottom in top in bottom 
Nova Tests quarter quarter quarter quarter quarter quarter quarter quarter 

Languagearts 39 7 48 5 26 12 29 8 
Reading 32 8 41 5 16 16 22 10 

*DoDEA is Department of Defense Education Activity, the umbrella agency under which DDESS and DoDSS were united in 1994. 
SOURCE: Department of Defense Education Activity (DoDEA), Office of System Accountability. 
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percent, respectively, scored in the bottom quarter. In 
table 8, the scores for DoDEA minority students (sub- 
groups) are compared with the scores for all DoDEA 
students, as represented by the quarters established 
by the total, national sample. 

The 2000 Terra Nova Tests for eighth-graders in lan- 
guage arts show that 48 percent of White students score 
in the top quarter of the nation, while 26 percent and 
29 percent of African American and Hispanic, respec- 
tively, fall into this top quarter. In the bottom quarter, 
12 percent of African Americans and 8 percent of His- 
panics score in this bottom range, while only 5 percent 
of White students score in the lowest quarter. 

In reading, fewer minority students score in the top 
quarter and more in the bottom quarter than in lan- 
guage arts. Sixteen percent of African American students 
and 22 percent of Hispanic students had a score in the 
top quarter, while 16 percent African American and 10 
percent Hispanic scored in the bottom quarter. 

DoDEA Writing Assessment 

In 2000, 74 percent of the eighth-graders scored 
Distinguished or Proficient on the DoDEA Writing As- 
sessment (see table 9). Only 5 percent were in the low- 
est category, Novice. The DoDEA Writing Assessment 
is a hand-scored essay that was patterned after the Na- 
tional Writing Project. Each student’s writing level is 
assessed, but there are no national norms for this as- 
sessment. The percentage of students scoring at each 
level are aggregated by school, district, and system. 

Students across all subgroups achieve at high levels on 
the DoDEA Writing Assessment although there are 
persistent achievement gaps between White students 

and minority students. Overall, between 67 percent 
and 77 percent of students score at or above the Profi- 
cient level in writing. The DoDEA Writing Assessment 
results mirror the superior writing performance of 
DoDEA students on the NAEP Writing exam. 

Use of Standardized Test Scores 

Studies of accountability systems highlight the focus 
on student performance (Fuhrman 1999). Schools, not 
school districts, are often the unit of improvement 
within individual school improvement plans. Setting 
student achievement goals for a school provides a fo- 
cus for work and increases energy devoted to instruc- 
tion. Effective educational systems clarify content stan- 
dards and utilize tests that are consistent with content 
standards (CORE 1998). The alignment among stan- 
dards and assessment in DoDEA schools follows re- 
search recommendations. 

The mission of DoDEA is to “provide, in military com- 
munities worldwide, exemplary education programs 
that inspire and prepare all students for success in a 
global environment” (DoDEA Community Strategic 
Plan 2001). Toward this goal, DoDEA monitors stu- 
dent progress and promotes student success regularly 
through the use of standardized tests. The policy of 
assessing the achievement of DoDEA students every 
year through standardized testing is required by law 
(see Annual Education Assessment 2000 and 
Systemwide Assessment Program 2001). DoDEA out- 
lines three purposes of standardized tests (DoDEA 
Assessment Program 2001): 

1. To help teachers determine the strengths and 
needs of students in order to work with them to 
improve their individual academic skills. 

Table 9. Performance-level percentages of 2000 DoDEA” writing assessment of eighth-grade 
students, by race/et hnicity 

Percent of all Percent of White Percent of Black Percent of Hispanic 
Performance level DoDEAstudents DoDEA students DoDEA students DoDEA students 

Distinguished 33 
Proficient 41 
Apprentice 21 
Novice 5 
Proficient or above 74 

38 
39 
18 
5 

77 

25 
42 
25 

8 
67 

27 
44 
23 

6 
71 

“DoDEA is Department of Defense Education Activity, the umbrella agency under which DDESS and DoDSS were united in 1994. 
SOURCE: Department of Defense Education Activity (DoDEA), Office of System Accountability. 
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2. To let parents know how their children scored in lined in the DoDEA Standards Book for faculty and 
staE The DoDEA Writing Assessment reflects the stan- different academic subjects. 

3. To provide accountability for DoDEA schools. 
The testing information used to help determine 
how well DoDEA schools work includes norm- 
referenced tests, which provide a comparison of 
the basic skills of DoDEA students with the 
achievements of students in non-DoDEA 

- 
dards of writing performance outlined in the curricu- 
lar goals. By effectively “teaching to the test,” writing 
instruction embraces the performance standards for 
good writing evaluated by the DoDEA Writing As- 
sessment. In this sense, the writing assessment becomes 
the means and the ends. 

stateside schools. Professional development activities focus upon effective 
Our analysis of DoDEA’s testing measures provides writing instruction and student performance. School 
compelling evidence of the benefits of linking assess- and overall district performance levels in writing are re- 
ment with strategic intervention for school improve- viewed each year by the Office of Accountability in 
ment and systemwide reform. DoDEA headquarters. Threshold lev- 
DoDEA assessment systems are em- 
bedded within a coherent policy 
structure that links instructional goals 
with accountability systems, sup- 
ported by professional training and 
development programs. 

The process begins with information 
exchange that is systematic, clear, and 
comprehensive. First, DoDEA pro- 
vides every school and each district 
with detailed assessment results. 
These test results are analyzed in 
multiple ways, including performance 
by grade level, by gender, and by race. 
Each school utilizes the school im- 
provement plan process to analyze student improve- 
ment needs, select student improvement goals, develop 
assessment instruments such as pre- and post-tests, 
identiQ interventions, monitor change in student per- 
formance, and document change in student perfor- 
mance. Student outcomes are specifically tied to stra- 
tegic goals. Staff training and curricular intervention 
are coordinated with the school site plan. The ability 
and disposition to notice and act on instructional prob- 
lems, and to use resources to help solve problems, are 
critical elements of school improvement (Cohen and 
Ball 1999). DoDEA exemplifies these school improve- 
ment principles. 

A vivid illustration of the alignment across curriculum 
standards, assessment, and training is the writing pro- 
gram and DoDEA Writing Assessment. Clear stan- 
dards and expectations for writing performance are out- 

els of achievement are established by 
DoDEA, and districts are held ac- 
countable for meeting these estab- 
lished benchmarks (e.g., 75 percent 
of all students must perform at or 
above the Proficient level on the 
DoDEA Writing Assessment). In the 
end, if support and intervention do 
not improve writing achievement, 
other additional resources and assis- 
tance will be provided for schools. Re- 
cently, a handful of DoDEA sites, 
known as Framework Schools, were 
targeted for intervention and enhanced 
resources after years of low student 
achievement. Teachers met to identifi 

problems and develop comprehensive reform propos- 
als, assisted by a DoDEA instructional leader. These 
teams focused upon a package of resources and training 
that were essential for school improvement and enhanced 
student performance. The problem identification pro- 
cess and strategic planning utilixd in the Framework 
School program suggest a bottom-uphop-down linked 
strategy that produces positive results for students and 
staff alike. 

II. Financial Resources 

Financial resources are vital to an effective school sys- 
tem. The DoDEA schools enjoy sufficient funding to 
implement instructional goals. The cost per pupil is 
higher than the national average. Teacher salaries are 
competitive and schools are well staffed. Instruction is 
enhanced by state-of-the-art equipment and well-main- 
tained facilities. 

I. 8 3  
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System of experience (in dollars) of experience (in dollars) 
Overseas-DoDSS teacher salary 30,7003 63,550’ 
Domestic-DDESS teacher salary 29,276 71,026 
Charlotte-Mecklenburg, NC, teacher salary 28,068 60,104 
Charlotte-Mecklenburg, NC, salary for national board teachers - 67,013 

-Not available. 
’DDESS is the Department of Defense Domestic Dependents Elementary and Secondary Schools located in the United States. 

’Salary does not include housing allowance. 
’ 2DoDDS is the Department of Defense Dependents Schools located overseas. 

1 SOURCE: Department of Defense Education Activity (DoDEA) web site and Charlotte-Mecklenburg, NC, school district, web site. 

Costs per Pupil 

DoDEA has a higher average per-pupil expenditure 
than the national average. For’ 1998-1999, DoDEA 
reports that the total expenditures per pupil were 
$8,908. The overseas system has higher expenditures 
($9,055) than the domestic system ($8,586). Accord- 
ing to DoDEA, the funding levels for both systems 
are higher than the national average of $7,290. How- 
ever, these reported figures may be misleading. 

DoDEA schools’ costs are not directly comparable to 
U.S. public schools’ costs due to an important differ- 
ence in organizational structure between DoDEA 
schools and their civilian counterparts. DoDEA schools 
lack the support of a state department of education. 
Public school districts in the United States are under 
the jurisdiction of a state and obtain various forms of 
support from state departments of education. This sup- 
port is not reflected in the per-pupil expenses of United 
States public school districts. DoDEA headquarters 
provides many services to its districts, but these costs 
are added to DoDEA schools’ per-pupil expenditures. 
When DoDEA district superintendents were inter- 
viewed, many reported that DoDEA headquarters pro- 
vided services similar to state departments of education. 

Teacher Salaries 

Highly qualified teachers are considered to be vital to 
the operation of the DoDEA school system. Thus, 
maintenance of competitive teacher salaries is a top 
priority of DODEA. Administrators believe that 

DoDEA still has the ability to attract and retain effec- 
tive teachers, though the employment pool is more 
limited today than in the past. Salaries are viewed as a 
means of promoting this practice. The salary sched- 
ules of comparable (e.g., by size, demographics) school 
districts in the United States are reviewed regularly by 
DoDEA to establish a competitive salary schedule. A 
goal of the organization is to keep pace with the sala- 
ries offered by these comparable school districts. 

The teacher salaries for both DoDDS and DDESS are 
displayed below in table 10, along with teacher sala- 
ries for a district of similar size, Charlotte-Mecklenburg 
in North Carolina. Two DoDEA school districts are 
located in North Carolina and they compete with 
Charlotte-Mecklenburg for the top teachers. 

111. Curriculum and Instruction 

“We spend a massive amount of time on our curricu- 
lum. Now of course people said, isn’t that teaching to 
the test? No. We are testing what we are teaching.” 
(Principal, DoDEA, 200 1) 

Well-qualified teachers, high expectations, and academic 
focus characterize the DoDEA schools. At a time when 
many school districts have large numbers of vacancies 
among the teacher ranks and uncredentialed staff, 
DoDEA has a fully staffed teaching force. The teachers 
in the DoDEA system have many years of experience 
and high levels of education, receive extensive ongoing 
training, and exhibit a strong commitment to teaching. 
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Teachers and students share high expectations. The fo- 
cus on academics is evident in the disciplinary proce- 
dures, scheduling, heterogeneous groupings, student 
supports, assessment, and innovative practices. 

Teacher Quality 

“We know what we are doing. We are good and we are 
dedicated.” (Teacher, DoDEA, 200 1) 

Common indicators of teacher quality point to a strong 
teaching force in DoDEA schools. These teachers tend 
to have many years of teaching experience, high levels 
of education, and full qualifications to teach their sub- 
jects. In addition to these attributes, DoDEA teachers 
participate in integrated and extensive professional de- 
velopment, and exhibit a strong commitment to and 
enthusiasm for teaching. 

Teaching Experience and Degrees Attained 

Research has linked teacher qualifications and ability 
to student achievement. Robert Mendro tracked stu- 
dent performance in math and reading from grade 1 
to 12 in the Dallas school system (Archer 1998). He 
found a 41 percent drop in average standardized test 
scores for students who had ineffective teachers for 3 
years. A Harvard study indicated that spending more 
on highly qualified teachers produced greater gains in 
student performance than spending on any other item 
(Ferguson 1991). Another study found that the per- 
centage of teachers with master’s degrees accounted 
for 5 percent of the variation of student achievement 
scores (Berliner 1993). A significant problem in ur- 
ban districts, where there are high concentrations of 
minority students, is that many newly hired teachers 
have no teaching license or emergency credential 
(Olson and Gerald 1998). 

In DoDEA schools, a licensed teacher fills nearly ev- 
ery position and many teachers have extensive work 

experience and hold graduate degrees. As indicated be- 
low (see table l l ) ,  73 percent of teachers in DoDEA 
schools have over 10 years of experience while only 10 
percent of teachers have fewer than 3 years of experi- 
ence. It is important to note that 64 percent of DoDEA 
teachers hold master’s degree and 2.5 percent have 
doctorates. 

Professional Development 

“We probably have the best staff development pro- 
gram I have ever seen or read about. I truly believe 
that the success we have with kids is because of the 
training we give teachers. We have to train, train, train. 
. . . You have to have a teacher who wants it. And we 
do.” (Principal, DoDEA, 2001) 

“It is almost like an extended family when you come 
here. The teachers are very friendly, willing to cooper- 
ate with each other, willing to share information.” 
(Teacher, DoDEA, 2001) 

Education literature contends that professional de- 
velopment can be more effective by closely linking 
training to school initiatives to improve teaching strat- 
egies, offering intellectual, social, and emotional en- 
gagement with ideas and colleagues, and providing 
time and follow-up support for teachers to integrate 
new strategies into practice (Corcoran 1995). In ad- 
dition, a RAND study concluded that professional 
learning is critically influenced by organizational fac- 
tors at the school site and district, such as active in- 
volvement of the administration (McLaughlin and 
Marsh 1990). Furthermore, the study found that 
teacher efficacy, that is, a belief that the teacher can 
help even the most difficult student, was positively 
related to the number of goals achieved, amount of 
instructional change, and improved student perfor- 
mance. It is not surprising that DoDEA teachers be- 
lieve they receive effective training. 

I I Table 11. Percentage of DoDEA* teachers, by years of experience and highest level of education 
(based on the 1999-2000 DoDEA Profiles) 

Years of teacher experience Teacher education 
Oto2 3to9 10 to 20 More than 20 BAor BS MA or MS Doctorate 

Percent of DoDEA teachers 10 17 31 42 34 64 2.5 

“DoDEA is Department of Defense Education Activity, the umbrella agency under which DDESS and DoDSS were united in 1994. 
SOURCE: Department of Defense Education Activity (DoDEA), Annual Accountability Profile, 1999-2000. 
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Professional development is strongly supported in 
DoDEA schools. At DoDEA schools throughout the 
world there are opportunities to take university con- 
tinuing education courses. In addition, every district 
that we visited had an array of professional training 
options available to teachers. lation. 

High expectations are the norm in DoDEA schools. 
These high expectations are manifested in DoDEA’s 
use of elevated academic standards, DoDEA teachers’ 
sense of personal accountability, and their proactive 
approach to educating a highly transient student popu- 

All districts in the study reported extensive staff. train- 
ing linked to school goals that occurs over extended pe- 
riods of time. Staff. development primarily reflects school 
goals. Teachers attend training workshops in various cit- 
ies, but much staff development occurs at the school 
site. When the school, district, or DoDEA places a pri- 
ority on a certain area, well-organized training activities 

Students in DoDEA schools confirm that teachers hold 
high expectations for them. As part of the school cli- 
mate survey administered to students who took the 
1998 NAEP reading test, respondents were asked to 
rate teacher expectations for student achievement (re- 
sponse scale included: very positive/somewhat posi- 
tive/somewhat negativehery negative). In DDESS, 8 1 

that address that area are routinely 
made available to staff. In many cases, 
the training takes place over many 
weeks or months, so teachers can prac- 
tice strategies in the classrooms. Cur- 
riculum specialists, principals, and fel- 
low teachers provide coaching for new 
skills. Sharing ideas among teacher 
teams and grade levels is a regular ac- 
tivity in which teachers receive help- 
ful ideas. Teachers uniformly praised 
the top quality of relevant training op- 
portunities at DoDEA schools. 

DoDEA encourages its teachers to 
earn continuing education units. 
DoDEA teachers based in the United 
States and overseas reported that their school was linked 
to at least one university where they could continue to 
gain college credit while they maintained their full- 
time position. Some overseas teachers found access to 
college classes easier overseas than in the U.S. (civil- 
ian) school districts. U.S.-based teachers must rnain- 
tain their state teaching license, while overseas teach- 
ers must comply with DoDDS continuing education 
requirements. However, training for DoDEA teachers 
is not limited to university offerings. 

High Expectations 

“I think that the school has to accept responsibility to 
make the difference for kids, not expect the kids to 
conform to make the difference for us. That is my be- 
lief. It is our job to teach the children in the way that 
will fit the kids best. And no excuses.” (Superinten- 
dent, DoDEA, 2001) 

percent of the students reported that 
teachers’ expectations of students are 
“very positive,” compared to 58 per- 
cent in the national public school 
sample (see table 12). When disag- 
gregated by race, the results are even 
more remarkable and relate signifi- 
cantly, we believe, to the linkage be- 
tween high minority achievement 
and teacher expectations in DoDEA 
schools. In the DDESS system, 85 
percent of Black students and 93  
percent of Hispanic students reported 
that teachers’ expectations for student 
performance are “very positive,” com- 
pared to 52 percent and 53 percent, 
respectively, in the national sample. 

IV. Policy Recommendations 

Some observers contend that the high achievement 
in DoDEA schools, particularly for minority students, 
is a function of the middle class family and commu- 
nity characteristics of such students. We believe that 
such a view is overly simplified. Approximately 80 
percent of all DoDEA students have a DoDEA par- 
endmilitary sponsor who is enlisted. Most enlisted 
personnel have a high school diploma only and have 
income levels at or near the poverty line. Many en- 
listed personnel and their families do not live in com- 
fortable housing. We argue that DoDEA schools si- 
multaneously “do the right things,” and “do things 
right.” This statement applies both to what happens 
in schools and to what happens in a DoDEA out-of- 
school environment that reinforces rather than di- 
lutes academic learning. 
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‘DDESS is the Department of Defense Domestic Dependents Elementary and Secondary Schools located in the United States. 
2The national results are based on the national assessment sample, which includes the DoDEA schools. 
SOURCE: US. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress 
(NAEP), 1998 Reading Assessment. 

L 

Table 12. Percentage of students who rated teacher expectations of student achievement ”very 
positive“ on the 1998 NAEP reading test 

(In percent) 

Racelethnicity Students in DDESS’ Students in nation’ 

White 70 60 
Black a5 52 

All a1 58 

Hispanic 93 53 

Small Schools. A larger proportion of middle schools 
and high schools in the DoDEA system have small 
enrollments compared to most other state systems. 
This fact stands in stark contrast to many urban school 
districts in the United States-the environments in 
which most minority students attend school (NCES 
1998). In the DoDEA system, small school size con- 
tributes to teachers’ and administrators’ greater famil- 
iarity and personal knowledge of students, their in- 
structional needs and strengths, and their unique fam- 
ily situations. 

Policy recommendation: Research evidence and suc- 
cessful practice continually reinforce the utility of 
small schools, particularly in constructing an effec- 
tive education for low income, minority students. 
A small school is defined as an elementary school 
with fewer than 350 students, a middle school with 
fewer than 600, and a high school with an enroll- 
ment of 900 or fewer (Lee and Smith 1997; Wasley 
et al. 2000). Creating smaller “learning communi- 
ties” (Carnegie Council on Adolescent Development 
1989) or schools-within-schools (Wasley et al. 
2000) may very well facilitate the attainment of the 
organizational and social conditions evidenced in 
DoDEA schools, and could lead to enduring edu- 
cational benefits for minority students in civilian 
schools. 

Centralized direction-setting balanced w i t h  local 
decisionmaking. DoDEA’s management strategy merges 
effective leadership at the topmost levels (e.g., estab- 
lishing systemwide curriculum standards) with school- 
and district-level discretion in determining day-to-day 
operations such as instructional practices and person- 
nel decisions. 

Policy recommendation: Our findings suggest that 
state and local policymakers should utilize a manage- 
ment structure that functions as a “headquarters” for 
creating a blueprint for expected student learning and 
academic performance. DoDEA centrally establishes 
clear directions, goals, and targets without dictating 
methods for achieving results. This mix of top-down 
and bottom-up decisionmaking creates local capacity 
and professional confidence. It also serves as a basis for 
clear accountability. Principals and teachers know what 
they are expected to accomplish and are held respon- 
sible for accomplishing those goals. A similar civilian 
state-level priority setting strategy can serve as a spring- 
board to propel higher academic achievement in U.S. 
public schools. 

Policy coherence, structural alignment, and eficient flow 
of data. DoDEA schools reflect a strong and consis- 
tent alignment of curricular goals, instructional strat- 
egies, teacher supports, and performance assessment 
results. This is particularly evident in the area of writ- 
ing, a subject area identified by DoDEA as a curricu- 
lar priority and educational concern over 20 years ago. 

Policy recommendation: DoDEA assessment systems 
are embedded within a coherent policy structure that 
links instructional goals with accountability systems 
supported by professional training and development 
programs. State and local policymakers can begin by 
adopting a performance-oriented information ex- 
change that is systematic, clear, and comprehensive. 
States should provide every school and each district 
with detailed student performance assessment results. 
Using DoDEA as a model, each school should en- 
gage in a school improvement process to analyze stu- 
dent improvement needs and select student improve- 

1 94 
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ment goals. In DoDEA, student outcomes are spe- 
cifically tied to downstream performance improve- 
ment goals. Staff training and curricular intervention 
are coordinated with a school’s individual improve- 
ment plan. The ability and disposition to notice and 
act on instructional problems, and to deploy resources 
to solve problems, are critical elements of school im- 
provement (Cohen and Ball 1999). 

Suficient $nancial resources. DoDEA provides a high 
level of support in terms of district and school staff- 
ing, instructional materials, facilities, and technology. 
The level of support for teachers is generous and well 
recognized throughout the system. 

Policy recommendation: Money can 
matter, particularly when financial 
support is linked to specific, coor- 
dinated, and instructionally relevant 
strategic goals. State and local pub- 
lic education officials must acknowl- 
edge the crucial importance of suf- 
ficient resources. These resources 
enhance local capacity and 
strengthen the local districts’ and 
individual schools’ ability to imple- 
ment school improvement goals. 
Sufficient resources enable districts 
to offer competitive salaries that at- 
tract and retain high-quality teach- 
ers. 

These high expectations are manifested in the use of 
elevated standards, teachers’ sense of personal account- 
ability, and a proactive approach to educating a highly 
transient student population. DoDEA schools do not 
generally group students by academic ability (i.e., 
tracking). Educational programs are provided that tar- 
get lower achieving students for in-school tutoring and 
homework assistance after school. 

Stafdevelopment. DoDEA professional development 
is linked to an individual school’s pattern of student 
performance. It is tailored teacher by teacher, carehlly 
structured to address a teacher‘s identified deficien- 
cies, and sustained over time. 

Policy recommendation: Professional development ac- 
tivities should be job-embedded; consistent with an 
individual school’s improvement goals; based upon stu- 
dent needs and teacher interests; and modeled, re- 
peated, and practiced over a long period of time. Pro- 
fessional training should include regular monitoring 
by peers or supervisors, sustained support, and regu- 
lar feedback. 

Academic focus and high expectations for all. DoDEA 
schools emphasize individual student achievement. 
High expectations are the norm in DoDEA schools. 

Policy recommendation: Miles and Darling-Hammond 
(1997) found that high performing schools reflect a set 
of common strategies used to improve academic suc- 
cess. States should adopt these strategies, including: 
(1) a common planning time at each school to coopera- 

tively develop curriculum; (2) a re- 
duced number of specialized programs 
replaced by an integrated plan to serve 
students in regular classrooms (e.g., 
heterogeneous grouping); (3) targeted 
student groupings designed to meet 
individual needs and enable personal 
relationships; (4 )  modified school 
schedules to permit more varied and 
longer blocks of instructional time; 
and ( 5 )  creatively redesigned roles and 
work hours for staffto help meet goals. 
High academic rigor, supported by 
appropriate professional development, 
restores a system’s focus on high aca- 
demic performance. 

Continuity ofcarefor children. DoDEA schools are linked 
to an array of nationally recognized preschool programs 
and after-school youth service centers. This “continu- 
ity of care” commitment is evidenced by the high level 
of investment in these top-ranked programs in terms 
of staffing, training, and facilities. The DoDEA pro- 
grams are widely recognized as a national model among 
child care providers in the United States in terms of 
st& training, educational programming, and facilities. 
The programs meet all standards established by the 
National Association for the Education of Young Chil- 
dren (NAEYC), the National Association of Family 
Child Care (NAFCC), and the National School-Age 
Care Association (NSACA). 

Policy recommendation: State and local policymakers 
should utilize the DoDEA pre-school and after-school 
programs (e.g., youth service centers) as model pro- 
grams that reflect the highest quality standards in the 
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world. Many of these early and “out-of-school” educa- 
tional activities contribute to enhanced student learn- 
ing, self-esteem, and achievement. 

“Corporate” commitment to public education. DoDEA 
schools reflect an elevated “corporate commitment” 
from the U.S. military that is both material and sym- 
bolic. This commitment includes an expectation of 
parent involvement in school- and home-based activi- 
ties (e.g., soldiers are instructed that their “place of 
duty” is at their child’s school on parent-teacher con- 
ference day, and are relieved of work responsibilities 
to volunteer at school each month). This commitment 
to promoting a parental role in education far surpasses 
the level of investment or involvement embraced by 
mentoring/tutoring models found in most business- 
education partnerships. 

Policy recommendation: States and communities can 
gain similar levels of corporate commitment for pub- 
lic school students by making more visible the facets 
of the workplace that limit the ability of employee- 
parents (particularly the ability of hourly workers) to 
participate in school-based activities. Schools tend to 
structure school-based activities for traditional, stay- 
at-home mothers. At the same time, a large number of 
households have parents who are employed in full- 
time occupations that provide little flexibility and op- 
portunity for parents to leave work during school hours. 
As schools begin to rethink the purpose and organiza- 
tion of their parent involvement activities, employers 
should re-evaluate workplace policies that hinder the 
kind of parental commitment to educational excellence 
that organized business groups are demanding in the 
current debate on the quality of our nation’s schools. 
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