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Dedication

In memory of Walter I. Garms,
1925-1989

This years Selected Papers in School Finance is dedicated to Walter I. Garms, who performed the magic of calct
ing the equity of state-school-aid formulas when personal computers were still in their infancy, and mainframes we
laboriously difficult to use. He helped to explain the use of those rare equity measures, the Lorenz Curve and the (
Index, in school finance research as early as 1975 (a decade before Berne and StiefelEheldds@surement of
Equity in School Finange Dr. Garms frequently collaborated with the most prestigious education finance scholars o
the time, and produced a classic textbook with James Guthrie and LawrenceSeteoot Finance: the Economics and
Politics of Public Education His concern revolved about three basic questions in school finance: Who should pay
Who should benefit? Who should govern? He was an expert witness in many of the school finance equity cases we
consider as turning points in education finance equity, including Serrano v. Priest, Robinson v. Cahill, and Levittown
Nyquist.

Dr. Garms received his Ph.D. in 1967 from Stanford University. He taught in the Antioch, California schools fror
1950 to 1958, later becoming an Assistant Superintendent for Business Services. As a professor of education, he te
at Teachers College, Columbia University from 1967 to 1972, and then at the University of Rochester from 1972-19
becoming a dean. In 1987, he moved to the University of California, Berkeley, to be near his children.

Those of us who knew “Mickey” (as he was affectionately known) were always delighted by his quick humor, an
the facile manner in which he explained terribly complex economic formulas and measurements in terms which were
readily understandable and memorable, even enjoyable. Only a few days before his unexpected death, there are thc
us who remember him flying that tiny, one-engine Cessna plane of his to deliver necessities to Watsonville, California
those unfortunate victims of the October 17 San Francisco California earthquake. Those students of education fine
who are seeking a role model for which to conduct themselves and their work need look no further than the professic
and personal life Mickey lived.






Foreword

Jeffrey A. Owings, Acting Associate Commissioner
Elementary/Secondary and Libraries Studies Division

The National Center for Education Statistics (NCESunding public education of which surprisingly little is
commissioned the papers in 1997-98 to address those dawwwn. The final paper examines the existing attempts to
cational finance issues of consuming interest to the edueatimate the cost of educational outcomes, and the impli-
tion finance community. These papers address advancasons for policymakers and researchers.
in measuring education inflation and adjusting for it; the
emergence of a new focus upon spending at the school level; This compilation of papers is the fourth in the renewal
new, private sources of funding for public education; araf this series, which previously was discontinued in 1977.
a review of the state of the art of assessing educatiofiéle papers are intended to promote the exchange of ideas
productivity. The first two papers continue the NCES traxmong researchers and policymakers. Because the views
dition of commissioning papers to address the measuege those of the authors, the papers may provoke discus-
ment problems of the education finance research comnsien, replications, replies and refutations. If so, the publi-
nity. The other papers examine the relationship betweeation will have accomplished its task, which is to raise the
school district and school spending, and private sourcesasfareness of leading research in education finance.
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Introduction and Overview

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

About the Editor

William J. Fowler, Jr. is the director of sor of school finance research for the New Jer-
the Education Finance Statistical Centesey Department of Education. He has taught
(EFSC) at the U.S. Department of Educatiorat Bucknell University and the University of
National Center for Education Statisticdllinois, and served as a senior research asso-
(NCES). He specializes in elementary andiate for the Central Education Midwestern Re-
secondary education finance and educati@ional Educational Laboratory (CEMREL) in
productivity research. His recent work ha€hicago and for the New York Department of
focused on the application of geographic cogtducation.
adjustments, and the development of defla-
tors for education expenditures over time. Dr. Fowler received the Outstanding Ser-
His current work revolves about redesignvice Award of the American Education Finance
ing the NCES education finance collectiorssociation in 1997, and served on its Board
to be more policy-relevant, and in designingf Directors from 1992 to 1995. He serves on
Internet tools for the NCES education financthe editorial board of the Journal of Education
web site at URL http://nces.ed.gov/edfin. Finance. He is a senior fellow in the Excel-

lence in Government program.

Dr. Fowler has worked for NCES since
1987, before which he served as a supervi-
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Introduction and Overview

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

The National Center for Education Stafied of free NCES publications, CD-ROMs,
tistics (NCES) commissioned the papers ior data sets when they become available.
this publication to address advances in melCES has established an e-mail notification
suring education inflation and adjusting fosystem that persons having access to the
it, as well as to examine the emergence ofliaternet may use to sign up for announcements
new focus on school spending, rather thaf interest. Persons who have signed up for
school district spending, as well as new, prthe service can cancel it at any time. Figure 1
vate sources of funding for public educatiorshows the example of this service located at
and a review of the status of assessing edubdtp://www.nces.ed.gov/newsflash.
tional productivity. The first two papers con-
tinue the NCES tradition of commissionin =
papers to address the measurement problems:---- e e e B
of the education finance research COMMUNItY.  sumeripiten s for Edrcaiion Frvsacs Sisisics Corsar
The other papers examine the relationship ===
between school district and school spending,
and private sources of funding public educg-
tion, of which surprisingly little is known.
The final paper examines the existing attempfs
to estimate the cost of educational outcomes,
and the implications for policymakers and rer Figure 1
searchers. Before proceeding to precis these
works, let us turn to exciting additions to the
NCES web page in school finance.

In another such effort, NCES has added a
“Peer Search” Internet tool to the education
finance web page [http://nces.ed.gov/edfin].
Once the “Peer Search” button is selected, lo-
cated in the left frame of the web page (figure

A primary concern of NCES is to reporg)' type in the school district name inside the

education finance data that address the neg(%( provided (figure 3). Once you have cho-

of policy analysts and policymakers, as Weﬁen a SCNhggSfjg‘mCt’ thec PeerfSDearcrz:é%ol
as the needs of the education finance resea(lgccheS to ommon Core of Data ( )

community. Many persons wish to be notSchool district database and compares the

What is new at NCES in
education finance?

Introduction and Overview 5



Screen shots from the newly added
“Peer Search” website
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spending of the chosen school district with
others that are similar in terms of size, wealth,
pupil-teacher ratio, urbanicity, and school dis-
trict type. Bar charts appear for each of the
spending variables that are compared (figure
4). However, should you wish to see the ac-
tual values (figure 5), you may click on “Sum-
mary”, located at the top or “Group Details”
located at the bottom of the web page (figure
4).

The “advanced” button, shown when you
select the school district (see figure 3), per-
mits the user to modify the characteristics that
are used to select school districts. For ex-
ample, some users believe that school district
spending should not be compared unless the
characteristics of the students are included.
The “advanced” function of the “Peer Search”
tool permits the addition of such student
characteristics as the percent minority or the
percent in poverty to be added to the com-
parison. In this way, only districts with these
student characteristics will be compared.
Users may also click “help” at any time for
assistance.

NCES wishes to solicit user feedback
about the “Peer Search” Internet tool, and is
constantly modifying it, based upon comments
received. For example, one feature might be
the ability to download the selected peer
school district data.

A third innovation for NCES is that there
is a one-stop place to obtain, free of charge,
individual copies of any U.S. Department of
Education publication (including CCD CD-
ROMSs). Called EDPUBS, the service can be
reached by either calling (877) 433-7827 or
by e-mailing EDPUBS@inet.ed.gov. It is
helpful if you know the title and publication
number of the publication you need. The
EDFIN home page has a button to process a
list of education finance publications; from
this list you can view the title and NCES pub-
lication number as well as download a publi-
cation. However, printed copies are usually
superior to copies printed from the EDFIN



web site, and downloading a publication from
the web site can be very time-consuming, de-
pending upon the speed of your internet con-
nection.

Finally, services are more difficult
to measure than commodities, such
as hammers. As Hanushek asserts,
these combined problems suggest
developing reliable price indices for

.. . L. education will be difficult.
NCES anticipates revising the publication Heation et

“Financial Accounting for Local and State
School Systems, 1990” to modernize the ac- Hanushek reviews alternative proposals

counting procedures, to incorporate principl&sr inflation deflators, including the Net Ser-
of public school accounting, and to reflecfices Index (NSI) and the Hedonic Price In-
such new procedures as programmatic agex (hedonics, in this case, refers to the ameni-
school-level accounting. NCES hopes that thigs in a school district). Hanushek explains
new volume will be available for the yeakhat the NSI is designed to compare education
2000. prices with those in other service sectors ex-
pected to be similar to education. Hanushek
has previously argued that the authors of the
NSI have inadvertently provided evidence for
a productivity collapse in education. The he-

The first paperAdjusting for Differences donic wage index of Chambers makes two
in the Costs of Educational Inputsy Eric  advances, incorporating labor market factors
A. Hanushek, the University of Rochester,(such as working in a high-crime area), and
discusses complexities in deflating educahe discretionary choice of school districts to
tional revenues, desirable if an assessmentifte higher-quality staff. However, the
the productivity of the education sector is t¢hamber’s technique relies on a large NCES
be made. Although total educational spengata set (Schools and Staffing Survey (SASS))
ing has been rising, it may be the result @hat samples teachers and principles periodi-
inflation. In order to understand whether re@fally (currently, every five years). Thus, there
resources for education are increasing, inflare extensive analysis costs and only certain
tion must be removed from the increase. Amyccasions to conduct such analyses, rather than
other use is to compare spending across staggfearly measure. In addition, if there are un-
or districts, corrected for purchasing powemeasured quality differences, they could
The question, of course, is how to make thegfange over time, and the index would be in-
adjustments. accurate. Since Chamber’s results show in-
stability over time, it is more difficult to de-
termine how costs have changed between any
survey years.

A precis of the articles in this
publication

The idea behind price indices is that
they should provide an indication
of how much more it costs today
than yesterday to purchase the same
amount of a given commodity. These conclusions lead Hanushek to pro-
pose a new approach, using either the Gross
Domestic Product (GDP), or modifying the

Chamber’s approach by creating a generalized

Complications arise when the pur-
chase of a commodity changes rela-

tive to other commodities, for ex-
ample, if more pens are purchased
than pencils for “writing instru-
ments.” Also, commodities change
over time. In addition, if the “writ-
ing instruments” are purchased
where competition does not flour-
ish, the price may be excessive
(think of military hammer prices).

hedonic approach, utilizing the Current Popu-
lation Survey (CPS), which, although it could
not be used at the school district level, would
be applicable at state, regional, and national
levels. Dan Goldhaber, The Urban Institute,
attempts to apply Hanushek’s proposal in the
next paper.

Introduction and Overview



Goldhaber’s papeiAn Alternative Mea- Goldhaber also compares a variety of in-
sure of Inflation in Teacher Salariesdevel- flation measures and finds that they are within
ops a cost index using data drawn from an a@.feW percent of each other. The two that dif-
nual survey of individuals from the labor marter the most are the NSI and the Chamber’s
ket, the Current Population Survey (CPShedonicindex. Goldhaber compares his Gen-
Using CPS data for all college graduates Bral Wage Index (GWI) with Chamber’s, and
1987-88, 1990-91, and 1993-94, GoldhabBge thinks one explanation might be the
was able to compare his results to Chamber@lcompetitive nature of teacher labor markets.
He combined that data with the U.S. Geologte finds some evidence that teacher costs are
cal Survey, the National Weather Service, aftigher in states with significant teacher bar-
the County and City Data Book. The hedonigaining power. Certainly, more research than
methodology permits wages to be decomposBHs cursory evidence is needed, particularly
into the part attributable to individual characin light of small sample sizes in some states.
teristics (i.e., education, experience, sex) and
that attributable to community characteristics This approach yields similar state wage
(i.e., housing values, climate). In competitivéankings with the Chamber’s approach. Since
labor markets, higher wages have to be pdids an annual survey, it permits annual up-
for an absence of amenities. Goldhaber cofiates, allowing researchers to see how teach-
ducts his analysis, and finds that among dists’ salaries change over time. Its major draw-
cretionary factors (that is, those employers c&&ck is that it cannot yield a school-district-
choose among) wages rise at a decreasing rig¢el adjustment. However, CPS included
with age, and are higher for those with highdounty-level identifiers in 1996, which may
educational attainment. White males earn PErmit us to revisit this issue.
to 15 percent more than any other group. Mar-
ried workers and union members also receive Surprisingly, there has been little exami-
between 9 and 12 percent more in wages. nation of spending in schools, particularly in

relationship to their school district, perhaps

There are also community characteristidédecause of the relative paucity of school-level
that cannot be changed or over which tH&ance data. What little research has been
school district has control. For example, a 19pnducted has emphasized intra-district eq-
percent increase in housing values drove wadédy, rather than the causal factors explaining
up 1 percent. A 10 degree lower difference fifferences in spending between schools
annual temperature translated into 2 to 6 pa¥ithin a school districtAmy Ellen Schwartz
cent higher wagesMost importantly, wages New York University, examines iSchool
for individuals with the same set of characteDistricts and Spending in the Schqaist only
istics varied across states and over time, hol#e distribution of spending across schools
ing constant some discretionary factorsusing 3,284 schools’ and 586 districts’ data

Goldhaber uses the following example: from Ohio, but also the mechanisms for these
differences. For example, can the differences
If the 1987 average starting salary be explained by size or other school charac-
for a teacher in Michigan was teristics, and to what degree is there agree-
$25,000, it would only cost about ment between districts on what should drive
$19,300 to hire a teacher with com- school spending? Schwartz also examines the
parable skills in South Dakota but . L . .
would cost about $31,200 to hire an largest nine school districts reporting data in

Ohio, representing 17 percent of the children,
since almost 56 percent of the school districts
in Ohio (327) have four schools or fewer, and
another 36 percent (212) have nine schools or

equivalent teacher in Alaska.

8 Selected Papers in School Finance, 1997-99



fewer. Thus, only 8 percent, or 47 school dighistricts, faced with revenue restrictions,
tricts, have 10 or more schools. turned to non-traditional sources of revenue,
such as user fees; partnerships with
Unfortunately, the Ohio data set has fewostsecondary institutions; donations; volun-
contextual variables for their schools, such aser services; interest earnings on investments;
enrollment, free lunch and student ethnicitynd the creation of educational foundations to
and elementary, middle or secondaryromote giving from individuals and busi-
Schwartz finds these few descriptive data onhesses. These nontax sources of revenue are
explain less than 30 percent of the variance mot consistently reported by local school dis-
per pupil total spending or instructional spendfricts in their comprehensive annual financial
ing. She finds that Ohio elementary schootgports. Michael F. Addonizio, Wayne State
receive less per pupil than high schools, atdhiversity, examines these nontraditional rev-
that per pupil spending declines with the sizenues, particularly in their impact in Michi-
of the student body. She concludes that schazin school districts iNew Revenues for Pub-
spending is largely unexplained by schodic Schools: Alternatives to Broad-Based
characteristics. When she controls for diffeffaxes.
ences between districts, greater spending is
directed at schools with more poor children For the past century, public elementary and
(although the magnitude is small, less thaecondary education in the United States has
$556 per one percentage point increase in paarjoyed remarkably steady revenue growth,
students). notes Addonizio. From 1890 to 1990, real
expenditure per pupil increased at 3.5 percent
Schwartz finds that overall spending iper year, more than triple the growth of the
higher in larger districts, but the disparitie§&sross National Product (GNP) over this pe-
between grade-level schools also grows. Higlod, resulting in K-12 public school expendi-
schools in her nine large districts (with moreures increasing from less than 1 percent of
than 20 schools) receive at least $3,000 p&NP in 1890 to 3.4 percent in 1990. This in-
student more than elementary schools. Totalease resulted from a combination of falling
spending is better explained than instructionplpil-staff ratios, increasing real wages paid
spending, and some school districts, such @steachers, the expansion of educational ser-
Columbus, with 130 schools, and Toledo witkiices for handicapped students, and rising ex-
60 schools, seem to haveala factofunding penditures outside the classroom. From 1990
formula. Although all district types directto 1993, real spending grew only 0.6 percent.
greater spending to schools with a higher pdnr part, this was due to increasing enrollments,
centage of non-white students, the incremetite rapid growth of special education enroll-
is greatest in the small districts. Schwartz coments, and the passage of stringent tax and
cludes that a move to any statewide formukpending limits enacted by some 43 states. Tra-
based upon the school characteristics currenditionally, the “nontraditional revenues” have
in the state database would produce signitdbeen of relatively small magnitude, consisting
cant changes in the pattern of spending acradsonly 7 to 9 percent of total revenues, al-
Ohio public schools. For example, 65 schoothough there has been evidence that it is the
(those currently spending the most) would belatively wealthy school districts that enjoy
allocated over 30 percent less money than this revenue.
currently spend.
Addonizio classifies the sources of non-
A little-noticed change in school fundingtraditional revenue. Under “Donor Activities”
began in 1990 when a century-long growth iare direct donations, such as from corporations.
real resources came to an end. Local schd@h example might be the Safeway program to

Introduction and Overview



donate computers to schools. Perhaps the lektierging Implications for the Financing of
ing indirect donation is in school district founEducation Their premise is that the educa-
dations that are growing rapidly. Accordingion production function is a useful device for
to the National Association of Educationathose striving to improve the performance of
Foundations (NAEF), by the year 2000, thergchool systems, and closely related to the edu-
will be 4,000 public school foundationscation cost function. Since it is necessary to
throughout the country. Booster Clubs are amderstand the relationship between produc-
indirect donation that support programs, sudlvity and cost, that is where they begin. They
as athletics, band, orchestra, and the like, aassert:
often donate equipment and uniforms. Enter-
prise activities have also always been present One of the dilemmas facing
in schools, and consist of user fees (such as ~ Policymakersis the design of appro-
food service, student parking, pupil transpor- priate responses to evidence of in-
. .. . efficiency with the educational sys-
tation, tuition fees for electives, textbooks, and rem.
extracurricular activities). Sale of school ac-
cess and leasing of facilities and services are
also well acknowledged. Monk and King believe that much of the
policymaking significance of resources lies in

As noted by Addonizio, although the Govthe potential ability of resources to shape and
ernmental Accounting Standards Boardefine desired outcomes. “Some resource
(GASB) has a draft to recognize the financialombinations simply have higher productiv-
contributions of these “affiliated organizaity potentials than do others.” The choice of
tions,” the statement has not become a “prthie resource combination may be externally
nouncement,” under which those school dismposed, or arise out of “complicit behavior”
tricts which follow Generally Accepted Ac-by those associated with school districts.
counting Principles (GAAP) would have toThus, discrepancies can arise between the
report “material” amounts. ideal and actual resource allocation practices.

Perhaps most interesting is Addonizio’s Since the resources required for one stu-
analysis of the rise of educational foundatiordent to learn can be affected by the character-
in Michigan after the passage of the Michigaistics of fellow learners, Monk and King first
school finance reform in 1994, and particudevise an ideal resource and cost distribution,
larly in 1997, as the constraints on traditionand then contrast that to actual resource allo-
revenue sources became binding on school distion practice. Their idea is to ask how much
tricts. Although revenues have been quitf the service in use will be required to over-
modest, districts with foundations enjoy highezome whatever lack of motivation there might
household income, higher achievement, ame on the part of a student, a teacher, or both.
are larger than their nonfoundation countelf the wrong service delivery configuration is
parts, as well as largely nonminority districtsdeployed, the cost of realizing the desirable
This raises concerns about school finance emdtcome could become very large. As one
uity for poor and heavily minority school dis-example of the problem, they assert it would
tricts. be inappropriate to hold a building-level ad-

ministrator accountable for a school that is too

David H. Monk, Cornell University, and small, and costly.

Jennifer King Rice, the University of Mary-

land, explore the current state of modern edu- When Monk and King turn to existing at-
cation productivity research, and its emergingmpts to estimate the cost of educational out-
implications for the financing of education ircomes, they create a continuum from least de-
Modern Education Productivity Researchpendent upon economics to the most depen-
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dant upon economics. They begin with “edu- They conclude that education
cator judgements” proceed through “hedonigolicymakers face contentious choices in a
wage models,” the “cost of observed best pracimate of limited resources, being responsible
tices,” to “cost functions,” which are the provfor making parsimonious resource decisions.
ince of the most sophisticated econometritis in this climate that the distinction between
modeling. Monk and King believe there aractual practice and realistic best practice is
good reasons to exercise caution in applyimgost important.

the most sophisticated techniques, because it

is not clear if they generate trustworthy effi- The greater the discrepancy in the

ciency levels, particularly in the face of dif- cost associated with realistic best
ferences in real costs practice and actual best practice, the
’ more productive the system can be-

come.

Introduction and Overview 11
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Adjusting for Differences in the
Costs of Educational Inputs

Eric A. Hanushek

University of Rochester

About the Author

Eric Hanushek is Professor of Econombooks and numerous articles in professional
ics and of Public Policy and Director of thgournals.
W. Allen Wallis Institute of Political Economy
at the University of Rochester. He joined the Born in Lakewood, Ohio, in 1943, he was
University of Rochester in 1978 and has prex Distinguished Graduate of the United States
viously been Director of its Public PolicyAir Force Academy where he received his
Analysis Program and Chairman of the DeBachelor of Science degree in 1965. In 1968,
partment of Economics. From 1983 throughe completed his Ph.D. in economics at the
1985, he was Deputy Director of the Congre$dassachusetts Institute of Technology.
sional Budget Office.

He had prior academic appointments at the

His research involves applied public fiU.S. Air Force Academy (1968-1973) and
nance and public policy analysis with speciafale University (1975-1978). He was presi-
emphasis on education issues. His publicdent of the Association for Public Policy
tions includelmproving America’s Schools,Analysis and Management in 1988-89. In
Modern Political Economy, Making School4997, he was selected to be a member of the
Work, Educational Performance of the PgorInternational Academy of Education.
and Education and Racalong with other
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Adjusting for Differences In the
Costs of Educational Inputs

Eric A. Hanushek

University of Rochester

Various important policy decisions, fundhe same time, they emphasize different issues
allocations, and contractual provisions rely oand make conflicting recommendations. This
the calculation of price differences, implyingoaper, which extends Hanushek (1997b), clari-
that the estimation and use of different pricies the points of disagreement and provides
adjustment mechanisms have serious repepnclusions about how to proceed with price
cussions. Accordingly, controversies about thedjustments to education spending data.
best way to proceed also exist. A simple but
powerful example is the recent debates abo@verview and Background
the accuracy of the Consumer Price Index
(CPI). There are not only technical disagree-
ments but also political disputes owing to the The necessity of making some adjustment
important uses of the CPI in both public profor overall inflation levels in the economy is
grams and private contracts. well understood. The federal government rou-

tinely produces a variety of price indices or

The discussions about price adjustmentieflators that can be used to compare nominal
in education, while mirroring the technicabpending at different times. A similar set of
complexity, have not received the same pubdices can be used to compare prices and
lic attention as the CPI debate, because thepending in different geographical areas at the
implications are considerably less. Nonethesame point in time.
less, the general issues have been widely dis-
cussed within the education sector. That dis- Different deflators also exist for various
cussion has been furthered by recent analysssnmodities. It is common to see reports of
by Chambers (1997) and by Mishel antiow, for example, energy prices have increased
Rothstein (1997). more rapidly than those for food. Official price

series exist for a wide range of different items.

Each of those analyses provides a combi-
nation of broad interpretation of the issues and Thus, the suggestion that price movements
of specific recommendations about how tm education may not be the same as price
proceed in the development of data series. Atovements elsewhere in the economy does not

Adjusting for Differences in the Costs of Educational Inputd7



[K]nowing the
overall pattern of
cost increases
permits
individual
districts,
individual states,
and the nation to
judge whether
real resources for
schools are
increasing or
decreasing and to
make
comparative
statements about
the rate of
increase in
specific areas
versus the nation

as a whole.

seem very surprising. Furthermore, it would A second use of price adjustments in-
seem natural to develop data that would pevelves making cross-sectional comparisons of
mit estimation of how prices in education movepending. Largely driven by equity concerns,
relative to those elsewhere. interest in variations of expenditure across
geographical areas has remained high for the
Perhaps the most important use of angast 25 years. While some consideration has
price index for education, as emphasized d3een given to interstate variations in spend-
Mishel and Rothstein (1997), is to be a buildng, the limited role of the federal government
ing block in assessing any changes in produig-funding schools and the lack of any federal
tivity in the education sector. For example, apourt activity have combined to focus most
enormous amount of attention has been givattention on intrastate variatiohBecause of
to “reforming” education, a concept rooted irspecial conditions in a given local area, the
the notion that better performance is possibleame set of school inputs may have differing
given the resources devoted to schools. Maepsts. If this is the case, it is obviously diffi-
alternative proposals have been made for thiglt to compare spending across states or dis-
concept, and the organization and delivery dficts without correcting for differing purchas-
education has undergone considerable evoig powers.
tion. Total spending on schools has also risen
dramatically (Hanushek and Rivkin 1997), so  The necessity of making adjustments for
it would be useful to ascertain whether theggrice differences is not controversial. The real
changes have had the desired impact. A proissue is how these adjustments should be
lem, however, is that one might have expectedade. A number of alternative indices of price
total spending to rise over time with generalifferences are currently available and regu-
inflation. In such a case, it would be inapprdarly produced by the federal government. A
priate to attribute the inflationary increases teider range of possible indices have been pro-
reforms and inappropriate to gauge angosed, and some of these focus on specific
changes in productivity by just the nominafspects of the education industry. In part be-
increases in spending. A compatible price ircause of the arcane nature of some of these
dex could be employed to eliminate any gergliscussions, confusion about both the issues
eral price increases so that attention would te&d the best approach remain.
focused on the specific reforms and their re-
sults. This paper aims at clarifying the issues in
adjusting education data for price differences.
In general, knowing the overall pattern ofn the course of this discussion, direct analy-
cost increases permits individual districts, insis of the recent papers by Chambers (1997)
dividual states, and the nation to judge whethgnd by Mishel and Rothstein (1997) is pro-
real resources for schools are increasing wided.
decreasing and to make comparative state-
ments about the rate of increase in specifdasics of Price Indices
areas versus the nation as a whole. In other
words, this information provides a way of judg-  Much of the discussion of price indices
ing the pattern of resource investments int@fers to aggregate data for the entire economy.
schools. The CPI and Gross Domestic Product (GDP)
price deflator are well known aggregatéece

1 The U.S. Supreme Court effectively eliminated federal court involvement in school funding equity cases in its 1974 ruling in
Rodriguez v. San Antonio Board of Educatidhe federal appropriations for schools have concentrated on compensatory
education for disadvantaged students. In that determination, overall price variations that affect calculations of poverty rates
are relevant, but variations in school spending have not been central to the funding, so education price indices would not play
much of a role.
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indices. These indices are designed to indihases, or an average of the two are used to
cate how overall prices, or inflation, affect theveight the observed price changes. This issue,
ability to buy a market basket of consumeawrhich is discussed in Chambers (1997), is a
goods or of final output in the economy. Thelassic one in the discussion of index numbers,
construction of such price indices is, howeveand the implications of different choices are
affected by a number of difficult conceptualvell understood. Specifically, because people
and data issues. The precise approach shoolgyht be expected to buy somewhat more of
also be related to the potential use of the ithe writing instrument whose price is falling
dex. in relative terms, one would expect the rela-
tive purchases to change over time and in ways

The idea behind price indices is that thethat lead directly to biases in the true increase
should provide an indication of how muchn the prices of “writing instruments.” There
more it costs today than yesterday to purchaaee practical difficulties in dealing with these
the same amount of a given commodiBor problems, but the underlying concepts are
example, if one considers standard woodiear?
graphite pencils, one needs only compare the ] )
price per unit at two different times to develop  Second, commodities change over timel he idea behind
an appropriate deflator; i.e., one would dividBor example, writing instruments have evolveg rice indices is
today'’s price by yesterday'’s price to determinguch that there are mechanical plastic-graphltﬁ
how much prices had increased, and thpéncils, roller-ball pens, and felt-tipped peng. at they should
would be our deflator, which could be used tds new products are introduced and as oldrovide an
put any purchase of pencils on common fooproducts are improved, it is less clear how tlondication of
ing. In this example, the calculations areompare prices of writing instruments over
straightforward, and there would be no cortime. For example, a plastic-graphite mechanirow much more
troversy. cal pencil today costs more than & ¢t today

wood-graphite pencil did yesterday, but part

Where do the complications arise? Firstf the increase in cost reflects quality improve"«han yesterday to
consider a price index for “writing instru-ments in pencils and part reflects simple Pricﬁurchase the
ments.” If, in addition to wood-graphite penincreases. These quality changes are very im-
cils, there are also disposable ballpoint pengortant in some commodities (e.g., computers3f1rne amount of
the price index must consider the increasesand correction for potential biases here requirasgiven
both. It is natural to think of calculating asophisticated analysis. With sufficient infor‘commodity.
weighted average of the price increases in thaation, for example, it is sometimes possible
two different commodities to arrive at the besb disentangle price and quality changes
price index, where the natural weights woulthrough statistical means, such as estimation
be the purchases of the two. In this instancef, hedonic price equations that indicate how
there is also no difficulty or controversy awarious, more fundamental characteristics in-
long as the same relative amount of the twituence a commodity’s price. (As discussed be-
commodities is purchased over time. But, ibw, this approach is one proposed attack on
the purchases of, for example, pens rises owdveloping price indices for education). At the
time relative to the purchases of pencils, a difame time, state-of-the-art analysis is expen-
ferent price index will be calculated dependsive and difficult and frequently does not re-
ing on whether initial purchases, ending pusolve all questions.

2 This discussion is framed in terms of changes over time. The fundamental concepts, however, apply equally to purchasing
commodities at two different geographical locations. Differences between intertemporal and cross-sectional indices are dis-
cussed in subsequent sections.

3 The “substitution bias” of fixed weight indices is one of the elements of the debates over the accuracy of the CPI.

4 The treatment of quality changes is one of the most contentious areas in the discussion of possible revisions in the CPI. The
best approaches to adjustments for quality change require large amounts of data and are infeasible for all of the detailed
commodities that enter into to the CPI. Thus, considerable judgment is needed to decide how to approach this area.
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Third, special problems arise when therand calculate unit prices for each individual
are not effective competitive markets operatlement such as pens and pencils.
ing. The advantage of having commodities
traded in competitive markets is that it is rea- With services, it is more difficult. Con-
sonable to presume that competition pusheger, for example, analytical writings about
prices toward the minimum feasible pricegducation price indices. It is difficult to define
(which are generally the marginal costs of prgrecisely what the commaodity is. The pages
ducing the commodities). With competition,can be counted. They can be corrected for mar-
the increase in observed purchase prices gihs and font sizes. But it is difficult to define
the basic commodities provides the raw daguality in a way that allows distinguishing over
for calculating price indices. Concerns aboutme among price changes, guantity changes,
purchase prices are, however, particularly reknd quality changes. These problems have
evant for governmental purchases. For edeen long recognized, historically in terms of
[1]t is difficult to ample, consider purchases of common clagovernmental services and more recently, with
hammers by the military. In the first periodthe rise of a variety of services in the private
the military may simply go to a hardware storeconomy, in terms of the general service sec-
way that allows and purchase its annual supplies at $20 pier.
hammer. In the second, it may accept contrac-
. tual bids in which, among other things, ava- These separate issues have received atten-
over time among riety of specifications for the precise charadion in a variety of contexts. More important,
ter of the hammer are written into the biddingach enters into the calculation of price indi-
_ process—Ileading it to pay $700 per hammees for the education sector. The combination
quantity changes, jj the second period. Is it reasonable to cowf all of the issues suggests that the problem
and quality clude that the price of hammers has increasefideveloping reliable price indices for educa-
by a factor of 35? Although a spending intion is likely to be very difficult. Before dis-
crease by a factor of 35:1 was observed, thatissing the specific application of education
may differ significantly from what has hap-price indices, it is useful, to consider issues of
pened to the price of hammers. Some portigeroductivity and how they relate to price indi-
of the increase in actual expenditure per harmes. Because, as described above, the measure-
mer may reflect quality differences, some poment of productivity is a prime motivation
tion might reflect the costs of doing businesbehind the development of price indices, the
through the government’s bidding process, ardiscussion is more focused if put within that
some portion might reflect excessive payeontext.
ments that exceed the minimum possible price
in competitive markets. While the solutionlnputs, Outputs, and
might differ by purpose of any analysis, on@roductivity Growth
would typically accept the price increases in
competitive markets for the same commodity Productivity involves the relationship be-
as the correct data for calculating a price irtween inputs and outputs. Specifically, pro-
dex. If there are no competitive markets foductivity is thought of as a change over time.
similar commaodities, the appropriate approach it takes fewer inputs to create a given level
requires generally very difficult analysis of theof output, one says that there has been pro-
specific circumstances. ductivity growth. If one observed real inputs
and outputs, one could easily calculate pro-
Fourth, special problems arise when corductivity change. Unfortunately, it is not that
sidering services as opposed to goods in tsample, and the complications are the impetus
economy. With goods in the economy, sucfor much of the consideration of price indices
as writing instruments, one can generally déa education.
fine the commodity that is being purchased

define quality in a

distinguishing

price changes,

changes.
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The previous discussion has made no dis- The real growth in either output or inputs
tinctions between inputs to or outputs of pras typically calculated by deflating nominal
duction in the economy. While there are pratotal expenditures by an appropriate price in-
tical distinctions in their measurement (whictlex. For any given growth rate in nominal
will be discussed later), the basic concepts aspkending on inputs, a higher estimate of the
issues considered above apply equally to prig@wth in input prices implies that there is
indices for inputs or outputs. A consideratidower growth in real inputs. For any given
of both input and output price indices doegrowth in value of a unit of output, lower
nonetheless, pinpoint the key issues surroumgglewth in real inputs implies a higher growth
ing productivity. This consideration will alsaate for productivity. This consideration pro-
permit investigation of underlying conceptualides a way of interpreting some of the more
issues about productivity growth in educatiguolitically motivated discussions of educa-
and other service industries. tional price indices. If it is possible to show .

that the price of inputs has risen faster than th¥ hile there are

We often observe just total expenditurtandard employed deflator for input price@ractjcal
and not the quantities of inputs and outputiggests, the growth in productively would b
Total expenditure is price multiplied by quariarger than commonly estimated. In educatio
tity of the good or service being consideretiowever, the discussion has more typicallyheir
In order to consider productivity changes, it l'een one of falling productivity. Thus, MOre . surement . . .
necessary to consider how prices change, singgid increases in input prices (which imply
total expenditure can increase because ofthat real inputs have risen less rapidly thathe basic
increase in real quantities or in prices. Pritigought) would imply that the productivity fall concepts and
indices or price deflators are used to separatdess than people believe based on standard .
price changes from real changes. calculations. issues considered

above apply

;istinctions in

Improvements in productivity imply that A simple example will help clarify the
fewer inputs are required for producing orideas. If spending per pupil increased by
unit of the output (assuming that the qualiyercent and the general price level went up bydices for inputs
of the good does not change). Over time,Sfpercent, we would calculate the real cost %‘r outputs.
we can accurately calculate the real value (i.|mputs to have risen by 3 percent. If educa-
inflation-adjusted value) of outputs and the re@bnal output were flat during the time, it is
cost of inputs, growth in productively is dinatural to say that productivity fell by 3 per-
rectly related to how fast the real value of outent, because we need 3 percent more real in-
put grows relative to how fast the real cost plits to produce the same output. If, however,
inputs grows. If the value of output grows atput prices went up faster than calculated by
the same rate as the costs of inputs, producttve general price deflator, say 6 percent instead
ity is constant. If the real value of output grows 5 percent, it is natural to recalculate the de-
faster than the real costs of inputs, productistine in productivity to be 2 percent.
ity is improving, and the growth in productiv-
ity can be calculated simply as the difference  While the calculation of productivity
in these two growth rates. The opposite casbange motivates the discussion of ensuring
however, has proved more relevant for edudhe use of appropriate price deflators, it nei-
tion, because the data have shown that rdar explains why patterns of productivity
expenditure appears to be rising with no pehange occur nor provides direct guidance on
ceptible improvements in outputs—suggestirige choice of possible price deflators. When-
productivity declines. ever talking about productivity, particularly in

education and service sectors, some attention
is typically given to arguments by Baumol

gqually to price
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(1967) about the likely course of prices. Spespending has risen considerably more rapidly
cifically, if service sectors are ones where prahan input costs, whether input costs are mea-
ductivity growth is necessarily low—say, forsured by the growth in CPIl, GDP deflator, or
technological reasons—they will face costvages of college graduates. Thus, productiv-
pressures in the hiring of inputs. If there aréy growth would be estimated as negative—
other sectors in the economy which have motiee., productivity has fallen.

rapid improvements in productivity, they can

afford to pay more for labor and other inputs.  Arguments about the course of productiv-
This will put the service sector with its lowity change are, nonetheless, irrelevant to the
productivity change at a disadvantage, becausensideration of how to develop indices of in-
everybody must pay the same price for labgsut prices or output prices. Thus, the specific
in a competitive market but the service sectorecent proposals should be studied.

output prices must increase more rapidly than

those in the sector with productivity growth.Net Services Index

These arguments, explained in more de- Mishel and Rothstein (1997), expanding
tail in Hanushek (1997b), are irrelevant to then the previous work of Rothstein and Miles
[S]imply looking actual calculation of price indices. They(1995), have proposed deflating education ex-
merely provide a hypothesis about the kindpenditure by a price index that measures in-
of changes in prices that might be seen overeases for a select part of services. This in-
total spending time. dex, the Net Services Index or NSI, modifies
the service component of the CPI by eliminat-
The situation is more complicated if therdng components for housing and medical care.
not indicate what are quality changes in outputs. The measuf&he design apparently attempts to compare
of value of output should be adjusted for angducation prices with those in other sectors ex-
differences in quality per unit of output. Topected to have similar patterns of inputs to that
the value of a gee why this is the case, consider educatioof education.
standard, quality- If more inputs were applied to schools in or-
der to improve the quality of student achieve- As mentioned earlier, the measurement of
ment (say, the level of mathematics or sciengarice indices in the general service sector is
of output. proficiency), simply looking at the increaseparticularly difficult, because it is difficult to
in total spending per student will not indicateéhold quality constant. (Measurement of qual-
what has happened to the value of a standaity; in the education sector, in contrast, is made
quality-equivalent level of output. relatively easy by the frequent testing of stu-
dents.) Therefore, the Net Service Index (NSI),
The fortuitous advantage for calculatingwvhich is based on a composite measurement
the data on price increases and productivityf output cost increases across different ser-
in the education sector is that quality appeassce sectors, will be subject to considerable
flat in education over the past quarter centuryincertainty (or measurement error).
While specific measures show some rises and
falls for specific years, comparisons of the Na-  The price index per unit of output in the
tional Assessment of Educational Progresselected services represents the increase in in-
(NAEP) for reading, science, and mathemagput prices per unit of output minus the increase
ics show the 1970 levels and 1996 levels venyn productivity of the service sector. If the in-
close (Hanushek 1997b). If quality has noputs used in these service industries are simi-
changed, it is possible to estimate the growtlar to those in education—which is apparently
in productivity by subtracting the growth inan underlying assumption behind the NSI—
spending per pupil from the growth in inputthen differences in price increases in educa-
costs per pupil. As Hanushek (1997b) showsion and the NSI simply reflect differences in

at the increase in

per student will

has happened to

equivalent level
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productivity growth. Rothstein and Miles Chambers applies this approach to teacher
(1995) and Mishel and Rothstein (1997) tersdlaries, which then become the largest com-
to interpret the NSI as an input deflator, whiglonent of an overall price index. He regresses
it is not. It does, however, provide a useful totdachers salaries from the Schools and Staff-
for comparing education to the prototypicdhg Surveys (SASS) on characteristics of teach-
example of a slow growing sector—the seefrs and on other factors for schools and labor
vice industries. For this reason, Hanushehkarkets. A key element is distinguishing be-

(1997b) points out that Mishel and Rothstetween discretionary factors (factors over which

have inadvertently identified and providethe schools have a choice) and cost factors (ex-
strong evidence for the productivity collapsegenous factors over which the schools have

in the education sector. no choice). He estimates these relationships
for each of the available SASS data §£887—
Hedonic Price Indices 88, 1990-91and1993-94).

Chambers (1997) provides an alternative This work makes two advances. First, it
approach. He estimates hedonic wage indicesognizes and incorporates school and labor
for teachers and uses these to adjust pricesrfarket factors which influence salaries tha[i[]f
differing labor market attributes. This approachust be paid (compensating differentials in thg,terested in
mirrors the methods often used to adjust flabor economics jargon). If school costs in one
guality changes in a variety of products. area are pushed up by factors outside of s

control, such as being in a high-crime areapending across

The basic approach is to use regrgssismiarigs in that -area will be higher than in &ates or different
technigues to decompose teacher salaries iloto-crime area irorder to attract exactly the .
underlying characteristics that enter into saame qualityperson. Similarly, factors aboutf€g1o1ns, the
ary determination. The idea is that a seriestbé school district, which must be taken ASedonic price
fundamental factors enter into the determingiven by the school personnel, should be ad-
tion of salaries. Using variations in these fajusted for, because salary differences arisir‘\&deX could be
tors across areas, it is possible to infer whetm these should be considered when one trigged to adjust for
each contributes to the salary that goes totancompare the price of teachers across dis- .
individual. Moreover, if this is a stable functricts. a variety of
tion over time, it is possible to distinguish be- compensating
tween “quality” changes and “price” changes. -Second, i_t d.istinguishes between Chmc&ifferentials that

variables of districts and other cost factors. For

Consider the analogy of the price of conexample, if a district decided to hire onlyffected different
puters. If one were to regress the price ofpaople with Ph.D. degrees and thus paid highy o+ markets.
computer on the processor speed, the memavgrage salaries, one would not want to say
size, the hard disk size and speed, and ottiet it faces a high price for teachers. Instead,
relevant attributes, one could estimate hame would want to see how the price for simi-
each of the characteristics of the computar quality teachers varied and to eliminate
contributed to its price. Then, when one oldecisions about what quality was bought.
serves a new computer—one with different
combinations of fundamental characteristics— The strength of this analysis is that it per-
one can estimate the price based on its unduaits analysis of geographic price differences.
lying technological specifications and, by conFhus, if one is interested in comparing spend-
paring to actual purchase price, can infer hamg across states or different regions, the he-
much prices for a constant-quality computdonic price index could be used to adjust for a
have changed. variety of compensating differentials that af-

fected different labor markets. The measure-

one 1is

mparing
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ment of geographic differences was originallpver time, or at least that they do not vary in a
the underlying motivation for this work. systematic manner. On the other hand, this is
unlikely because the relative price of
There are, nonetheless, several issues thatlege-educated workers has changed sys-
limit the usefulness of this analysis, particilematically over the past quarter century. It is
larly in a time series context. At the currenatural to believe that schools make some ad-
time and with the currently available data, justmentin their choices to these changes (see
would not provide a sufficiently reliable estiHanushek and Rivkin 1997).
mate for routine use in presenting educational
spending data. The adjustment for the specific “discre-
tionary” factors is a clear improvement over
Sample Selection and Noncompetitive using only the average salaries (and making
Markets no adjustment). Nonetheless, given the gen-
In other words, eral non-competitive nature of wage determi-
The basic estimation is based on a sampgiation in the unionized or governmental bar-
the lack of full people employed in teaching in each of tr@aining situation, the reliance on observed
interaction with years of the SASS survey. The design incogalaries builds in a series of basic decisions
porates differences in teachers by experiend, districts. These do not necessarily reflect
degree level, quality of undergraduate institGompetitive wages for college graduates or
markets plus the tion, and personal or demographic factors. €ven for people with teacher’s training. More-
quality of teachers differs other than by thesgver, since the quality differences among
. . factors, there could be drift up or down in quateachers or potential teachers are not readily
quality can drift ity that is not considered in the analysis. Iabserved by districts or by researchers, there
up or down other words, unmeasured quality differences little reason to treat this as a completely
could change over time, so that the correcti@&parate labor market for purposes of calcu-
for just the measured discretionary factorgting the prices of teachers. In other words,
observed teacher could give an inaccurate picture of how pricei®e lack of full interaction with competitive
are changing. This problem is especially relabor markets plus the possibility that quality
evant for judging teacher salaries, because paan drift up or down makes the use of observed
questionable. research does not suggest that teacher expteicher salaries questionable. Hanushek and
ence or teacher education levels are good mé&4dvkin (1997) demonstrate that the salaries
sures of teacher quality (defined in terms ¢faid to teachers have tended to drift over the
student outcomes); see Hanushek (1997a)phast 40 years, but this drift has not been uni-
is not sufficient if one wishes to measure thi@rm over time or across males and females.
quality-adjusted price of teachers simply to
point to the fact that schools pay for these dtastability over time
tributes. If anything, that complicates the
analysis because it ensures that these attributes The estimated hedonic wage equations
are correlated with salaries even if they haappear to vary considerably over time. While
little to do with quality differences amongthere are no formal tests of equality of the es-
teachers. timated relationships, either for all of the co-
efficients or a subset of them, it appears that
If the teachers in the sample are not repréhe point estimates and the statistical signifi-
sentative of the population from which teachsance changes noticeably across yeaiss
ers could be drawn, there must be a presunyesents serious problems, because the esti-
tion that the choices of schools do not varpated correction factors do not seem to mea-

competitive labor

possibility that

makes the use of

salaries

5 Judging the importance of any differences would require testing the sensitivity of estimated salaries to variations in coeffi-
cient values. This has not been done, but the differences look quantitatively quite large for some of the factors.
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sure a constant set of quality or cost factofkhis ratio would presumably be normalized by
over time. This lack of stability makes it dif-some measure of the number of studéBist,

ficult to know how to interpret the basic equaeven if adjusted for the student population, it
tions. It also makes it difficult to infer how presumes that education should rise at the same
costs have changed between any survey yeaate as aggregate income. There is no reason
when a separate hedonic index is estimategihy this assumption should enter into any cal-

culations.
An implication is that use of hedonic price

indices is very restricted. It is not possible to Comparing education spending to overall
fill in past price changes (before the 1987—-88DP is not the same as using a good output
SASS). Also, the future is highly dependenprice index. Nor is there any practical advan-
upon the continued collection of large anthge to doing this. The use of an output defla-

complete data sets. tor is easy, because of the readily available time
series of price changes. Therefore, there is no
Alternative Approaches feasibility argument favoring the calculation

of output comparisons through ratios to aggre-

The two proposed indices—the hedonicgate output, GDP, the CPI, or GDP deflator,
based cost of education index and the outpamd there is the distinct possibility that the GDEO
measures of the NSI—seem inappropriatatio will produce patterns that are the result '

choices for the general measurement of prisgmply of the pattern of GDP growth as opeduCathﬁ
changes over time in education. Two alterngosed to real changes in education Spe”dingpending to

tives seem much better. .
Generalized hedonic approach overall GDP is

Use of a general output deflator not the same as
Within the proposed hedonic methodology, .
The most straightforward approach woulit would seem superior to use salary data foPnS 4 good
be to employ a general output deflator suabntire labor markets. For example, if oneutput price
as the CPI or the GDP deflator. These indicésought of the potential supply of teachers 38 dex.
mark the changes in prices for a market babeing all individuals with a college degree, it
ket of all consumer goods or of final consumesould be possible to calculate how these in-
plus investment goods, respectively. As sucput prices changed over time. From the Cur-
when education spending is deflated by orent Population Survey it would be possible to
of these, they immediately indicate how muchake adjustments for crime and other exog-
of the society’s goods are being given up tenous factors at the state level. It would not be
purchase education. possible to make fine adjustments at the school
or metropolitan area level, however, so the ad-
This approach does not indicate produarantages of this approach are tempered by how
tivity trends in the education sector becausmportant one feels differences in these finely
it does not compare real inputs into educaticconstructed factors are.
with outputs. Nonetheless, it provides a use-
ful benchmark for educational spending. This approach, which would incorporate
part of the ideas of adjustments for exogenous
Note that this is not, however, the samiocal conditions, has the advantage of being
as simply calculating the ratio of educatioindependent of school district choices. There-
spending to overall GDP. These calculationf®re, it is possible to estimate price differences
are suggested by Mishel and Rothstein (1997).

mparing

6 Because the student population has grown and shrunk at various points, it would not be appropriate to ignore the movements
of the quantity of students. If per pupil spending is directly compared to GDP, it is unclear how the GDP figures should be
modified, e.g., should it be GDP per capita or GDP per student?
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without contaminating them by bargaining ofor a portion of the service sector. As such, it
hiring decisions. may provide a way of assessing whether pro-
ductivity decline in education is greater or less

This approach permits calculation of anthan might be expected on the basis of other

nual price adjustments in the future and of paservice sectors. It cannot be used as a deflator

changes from the mid-1960s. Therefore, it pr@f educational inputs.

vides a readily available and low-cost way of

developing an input cost index that adjusts for The hedonic price index proposed by

some of the geographic variations that migithambers (1997) introduces several desirable

be important. concepts. Its application for general use in
analysis over time is limited, however. It re-
Conclusions lies on salary increases in education, instead

of on the changes in the relative costs of
college-educated workers. It does not have
Adjustment of spending in education forgood measures of quality differences among
price differences is important in a variety ofeachers, but instead uses explicit factors that
contexts. It is also difficult to do in generalare part of the hiring and bargaining process
because of the possibility of quality changeef schools. Also, it can only be constructed
in outputs and in inputs. for years in which there are large surveys of
teachers and schools. These factors indicate
The proposed methods of price adjusthat this is not a candidate for more general
ment by Mishel and Rothstein (1997) andise in deflating education spending.
Chambers (1997) do not, in the author’s opin-
ion, provide reliable methods for deflating A modified version of this hedonic analy-
input spending on schools, although the re&is that relies on more general labor market
sons for their failure are quite different. information may provide an appropriate in-
put deflator. The efficacy of such an index
The Net Service Index of Mishel andwould, however, require more analysis.
Rothstein (1997) simply has nothing to do
with education inputs. It is an output index
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Introduction

The cost of educational inputs varies sig- Educational cost indexes can be used by
nificantly by geographic area and across timpolicymakers and researchers to adpeshi-
For example, costs are typically higher in largaal expenditures for inflation and geographi-
urban areas than in suburbs and towns, aeal differences in prices. In doing so, it is pos-
educational costs tend to rise with inflatiorsible to investigate the magnitude of differ-
If an urban and a suburban district spend tle@ices inreal educational expenditures at a
same amount per student, given the differencesint in time and across time. This permits
in the cost of educational inputs, it is likelyolicymakers and researchers to determine
that the suburban district is able to procutgow educational resources are actually distrib-
more or higher quality educational resourceged across geographic areas as well as the
and, as a result, provide a higher quality gfroductivity effects of educational spending.
education. Likewise, the purchasing powdrfor instance, educational production function
of a given educational expenditure tends &iudies often examine the relationship between
fall over time due to inflation. educational spending per pupil and student
outcomes (test scores, graduation rates, etc.).
In the absence of information on the varidf there is significant variation (over time or
tions in cost of educational inputsacross regions) in educational resource costs,
policymakers have a difficult time decidingusing nominal spending per pupil would bias
on resource allocations. Furthermore, réhe resulting estimates.
searchers cannot adequately adjust educa-
tional expenditures for differences in resource Teachers’ salaries typically constitute over
costs when conducting educational producti®0 percent of school district budgets (U.S.
ity analyses. Thus, an educational cost ind®epartment of Education 1997a). As aresult,
is useful to gain a comprehensive understaral-Teacher Cost Index (TCI) is the most sig-
ing of what monies spent on education actmificant component of an educational cost in-
ally purchase given differences in educationdlex. However, some of the standard ap-
resource costs across time and geographic preaches to adjusting for differences in teach-
eas. ers’ salaries across school districts have po-
tential problems. First, the labor market for
teachers tends to be uncompetitive in certain

1 For a review of such educational production function studies, see Hanushek (1986).
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respects. As a result, wages may not reflesécessarily a good measure to use if one
productivity, which can lead to statistical probwishes to calculate how the quality of teach-
lems that result in poor estimates of real diers that can be purchased with a given salary
ferences in educational resource costs. Sé@s changed over time because the GDP in-
ond, microlevel data on teachers’ salaries antludes numerous goods and services unrelated
other educational resources are collected ge-education. Productivity growth in service
riodically. An educational cost index shouldndustries, such as education, typically is
be updated annually in order to be a more usdewer than in other sectors of the economy.
ful tool. Thus, salaries may rise (with productivity
growth) in some sectors of the economy with-
The purpose of this research is to develaqut causing commensurate increases in out-
a cost index using data drawn from an annualit prices (inflation). Because salaries may
survey of individuals from the broader laboincrease relative to productivity to a greater
market. Because this index uses annual dagxtent in education than in other sectors of
it can be updated annually, allowing researcthe economy, inflation may be higher in edu-
ers to track more closely how a major compa@ation than in the economy as a whole. In
nent of educational costs (teachers’ salariesther words, inflation in the prices of educa-
is changing over time. Furthermore, becausenal inputs may exceed that calculated by
The purpose of this index is estimated using data from an economy-wide measure, such as the Con-
broader segment of the labor market, it maumer Price Index (CPI). For example, it is
be less subject to potential statistical problemgell known that the cost of college tuition has
develop a cost arising from calculating an index estimatethcreased considerably faster than the CPI
index using data from a sample of only teachers. over the last generation. However, school dis-
tricts have to keep salaries competitive with
This paper begins with a review of the variether sectors of the economy to retain the same
annual survey of ous price adjustment mechanisms that hageality teachers. As aresult, the use of a gen-
been suggested and a discussion of an alteral GDP deflator would tend to overstate the
nate approach that may be used to calculatengestment in education in terms of the qual-
the broader labor TCI using the Current Population Survejty of labor purchased.
(CPS), adataset that is collected monthly with
annual reports on demographics, education, Mishel and Rothstein (1997) and
and income. Then there is a comparison Bothstein and Miles (1995) advocate a dif-
the results found in this report with results derent price deflator. They suggest deflating
previous work. The conclusion provides aducation expenditures by a price index
summary and offers suggestions for further egeared to be more specific to education prices.

this research is to

drawn from an

individuals from

market.

ploration in future work. This index, termed the Net Services Index
(NSI), is calculated by eliminating the hous-

Backg round on Price ing and medical care components of the ser-

Adj ustment Mechanisms vice component of the CPI. The authors note

that inflation as measured by the net services
index is higher than the inflation rate in the
Various price adjustment mechanismeconomy as a whole. As a result, when edu-
have been suggested in the literatureational expenditures are deflated using this
Hanushek and Rivkin (1997) propose deflathdex, the growth rate in real educational
ing educational spending by the gross domespending appears to be smaller than when
tic product (GDP) deflator, which provides amominal educational spending is deflated by
measure of the goods and services given upamore general GDP deflator. This method-
aresult of investment in education. The dravelogy has several potential problems. Perhaps
back to using the GDP deflator is that it is nahe most important is that it is difficult to hold
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quality constant, and, hence, the index magay have very different unobservable quali-
be subject to measurement error. ties. In the labor market outside of education,
differences in workers’ wages are thought to
Chambers (U.S. Department of Educatioreflect differences in their productivity. But,
1997a, 1998b) tries to address the problemtefacher wages are set institutionally and, thus,
measuring the quality of educational inputsay not reflect teacher quality (Hanushek
by using a statistical technique known as E997). Local administrators may be able to
Hedonic Wage Model. This model examinegbserve the subtle differences in quality; how-
“the overall patterns of variation in the salaever, these differences are not observable in
ries and wages of certificated and non-certifthe data. As a result, we might expect that
cated personnel” (U.S. Department of Educachool districts paying higher wages can at-
tion 1998b). He estimates this model at theact more energetic and more intelligent teach-
school district level using three waves (1987ers, even though on average they have the same
88, 1990-91, 1993-94) of the Schools arekperience and degree level as schools in other
Staffing Survey. The most significant comdistricts. In the technical literature, this in-
ponent of the index is the TCI because teacability to adequately capture quality is known
ers’ salaries make up a large fraction of oveas an omitted variable problem. If unobservthe regression
all educational spending. able teacher qga!lty is correlated Wlth Obser\fhethodology
able characteristics, such as region or degree )
The regression methodology employetivel, the estimated coefficients, and hence tggnployed assigns
assigns dollar weights to the underlying chaiCl, are biased. Relatively little research ha$g]]ar weights to
acteristics, both teacher specific and locatidreen conducted to determine the extent t
specific, that determine teachers’ salarieshich this issue arises in the context of teach
Using the results, one can calculate how muébor markets. characteristics,
it costs to hire a teacher with a given set of
. . . . both teacher
characteristics in one region relative to another Hanushek (1997) suggests two alternatives
and how these costs change over time.  to deal with this problem. The first is to adspecific and
just teacher salaries with a general price dFo'cation S
This technique accounts for school disflator, such as the CPI or the GDP deflator. ]
tricts having control over the types of teach=ducation spending deflated in this mannéhat determine
ers they hire and choosing to pay for differing/ould provide a measure of the goods and sgf, chers’ salaries.
sets of credentials. In other wordsyices society gives up to purchase education.
Chambers’s work allows for an apples-toThe problem with this approach is that price
apples comparison between districts eveniifdexes are not available on the state or school
they employ teachers with different obsendistrict level. Consequently, this method
able characteristics, such as degree level anduld allow for a comparison of educational
experience. His methodology also reflects thepending in one year versus another, but not
general labor market factors that influenci one school district versus another. Further-
salaries. For instance, it might be expectadore, this approach may not allow research-
that, all things being equal, school districts iars to gain much insight into how the true qual-
temperate climates could offer lower salaridsy of educational inputs changes over time,
than school districts with inclement weathegiven that productivity may grow more slowly
and still attract teachers of equal quality. in education than in other sectors of the
economy. If this is the case, over time, a gen-
The potential problem with Chambers'sral price deflator would tend to overstate the
work is that teachers with similar observablgquality of educational inputs purchased.
characteristics (experience, degree level, etc.)

e underlying

pecific,

2 See Goldhaber and Brewer (1997) for a detailed discussion of this issue.
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The second alternative is to use informanunity factors, such as crime rates, climate,
tion from the broader labor market to calcuand urbanicity.
late a cost index rather than limit the analysis
to teachers and teacher salaries. The underly- The results from the hedonic wage mod-
ing assumption in this approach is that schoels were used to calculate a General Wage In-
districts must pay wages that are competitivdex (GWI) that illustrates how wages for in-
with the wages of college graduates in thedividuals with a given set of characteristics
area. If they do not, new college graduatesry across states and over time. In effect,
and some top-quality teachers will be attractede are predicting how much an individual in
to other occupations in which the economia given state would be expected to be paid

rewards are greater. relative to how much that same individual (or
an individual with exactly the same observ-
Methodology and Data able characteristics) would make if he or she

lived in a different state (or in a different year)
that had a different set of characteristics.
Following Hanushek’s suggestion, it was
possible to estimate general hedonic wage Although this methodology allows us to
models for all college graduates in 1987—-8&pake adjustments for geographical variations
1990-91, and 1993-94.This methodology in aggregate measures, such as crime, given
allows us to decompose wages into the pdhte constraints of the data, it does not allow
attributable to individual characteristics (e.gadjustments at the school district level as
In competitive education, experience, and occupation) and t8dambers has done. However, to the extent
part attributable to community characteristicgsossible, we replicate model specifications
(e.g., crime rates, housing values, and climagenployed by Chambers’ specification to com-
differences in conditions). In competitive labor markets, difpare state TCls using each methodology
ferences in community factors will influencethe analysis below, the correlation between the
~wages. Forinstance, holding all else constahio indexes is examined to determine the ex-
factors will - communities with high crime rates would haveent to which the two measures differ in mea-
influence wages. 10 pay higher wages to compensate individsuring educational inflation and variation in
als for the monetary and psychological coseducational costs across states.
associated with living in high crime areas.
Results
To perform this analysis, data drawn from
several sources were used: the CPSUi&
Geological SurveytheNational Weather Ser- The effects of the explanatory variables
vice and theCounty and City Data Boodk The on the wage rate in 1987-88, 1990-91, and
CPS is a nationally representative survey thh993-94 are listed in appendix table A-2o
includes individual wage information as welfacilitate comparison of the results with U.S.
as detailed background characteristics, such@spartment of Education (1997a and 1998b),
age, occupation, marital status, and educatitre specification of the wage models are simi-
level. In addition, this dataset has state identar to his. However, a test of the hypothesis
fiers that provide a link with state-level comthat the explanatory variables have the same

labor markets,

community

3 For more information on the Hedonic Wage Model methodology, see Chambers 1981.

4 Data used in this analysis were provided by Jay G. Chambers. Variable definitions and sample statistics for selected variables
are listed in the appendix.

5 The specific model is described more formally in the appendix.
6 Details on how the state-level wage index is calculated are reported in the appendix.
7 Appendix table A-2 lists the estimated coefficients and gives their statistical significance.
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effect on the wages of men and women was White males earned between 12 and 15
rejected® This indicates that wage models percent more than other males and be-
should be estimated separately for men and tween 8 and 25 percent more than females.
women. Despite this result, we chose, for two

reasons, to present only the model results that Married workers and union members re-

have men and women pooled in the sample. ceive higher wages. Married men earned
First, the calculated average state wage between 9 and 12 percent more than un-
rankings did not change significantly whenwe married men, and married women earned
estimated the wage models separately. Sec- between 1 and 3 percent more than unmar-
ond, we wanted to compare our results with ried women. Union members earned 12

Chambers, who only estimates pooled mod- to 13 percent more than non-union mem-

els. bers.

Following U.S. Department of EducationCost Factors
(1998h), the discussion of the variables is then
broken into a discussion of discretionary fac- Several cost factors have a significant af-
tors and cost factors. The discretionary faect on wages. For instance, as might be ex-
tors represent those characteristics over whipbcted, wages vary significantly with changes
employers have some degree of choice. FHorthe median value of housing. Roughly
instance, employers in a particular labor maspeaking, a 10 percent increase in housing val-
ket have a choice about whether to hire eres was associated with an increase in the Wgébgeneral, the
ployees with advanced degrees. Cost factoete of 1 percent. Likewise, wages tend to R fects of
represent characteristics of communities, suedwer in areas with more temperate climates, .. .
as crime rates, that are expected to influenedth a 10 degree difference in climate Wortr'1ndwldual
local wage rates but are outside the control bétween 2 and 6 percent in wages. Howevetharacteristics on

employers. few other cost factors were statistically sig\-V
. . ) ages are
nificant. Despite this, as a whole, they play an =~ .
Discretionary Factors important in explaining patterns of variatiorconsistent with

in individual wages.
In general, the effects of individual char- )
acteristics on wages are consistent with most Using the results from the hedonic waggmrket findings.
labor market findings. For instance: models, we calculate the predicted wage in
each state in each year. This illustrates how
e Wages rise at a decreasing rate with ageages for individuals with a given set of char-
and are higher for those with greater edacteristics vary across states and over time,
cational attainment. For example, haviolding constant all discretionary factétsin
ing an advanced degree resulted in a wagther words, this is the wage rate that is re-
premium over a bachelor’s degree aduired to hire individuals of comparable skill
about 3.8 percent in 1987—-88, 5.5 perceint different states (that have different cost fac-
in 1990-91, and 7.6 percent in 1993-94o0rs).

most labor

e There is considerable variation in wages Table 1 shows the predicted state wage and
by race/ethnicity, with white males receivranking (1 = highest wage; 51 = lowest wage)
ing higher wages than any other groupn a particular year. The top five high-wage

8 F-tests of the null hypothesis that the pooled (men and women) wage models (for 1987-88, 1990-91, and 1993-94) are not
statistically different from the models estimated separately were rejected at the 1 percent level.

9 An F-test of the null hypothesis that the coefficients of the cost factors are jointly equal to zero was rejected atehe 1 perc
level.

10 Details on the method used to calculate the predicted wage are in the appendix.
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Table 1.—Estimated hourly state wages and state wage rank, by year
1987-88 1990-91 1993-94
Wage Rank Wage Rank Wage Rank
National 11.27 13.04 14.19

Alabama 10.40 34 11.91 30 13.05 34
Alaska 14.06 1 15.35 1 16.72 1
Arizona 10.68 27 12.23 25 12.81 38
Arkansas 9.32 48 10.66 46 11.80 47
California 12.38 3 14.47 3 15.92 2
Colorado 11.23 16 12.65 21 13.31 29
Connecticut 12.40 2 14.12 4 14.99 5
Delaware 10.38 35 12.86 18 14.96 7
District of Columbia 12.20 5 13.47 12 14.85 9
Florida 10.78 22 11.89 31 12.93 36
Georgia 11.30 13 13.42 13 14.32 15
Hawaii 11.20 17 13.98 6 15.53 4
Idaho 9.83 41 11.45 39 13.45 24
lllinois 11.26 15 13.55 10 14.54 12
Indiana 10.52 28 11.30 41 13.04 35
lowa 9.47 46 — — — —
Kansas 10.48 30 11.53 37 12.66 41
Kentucky 9.94 40 11.06 44 12.65 42
Louisiana 10.75 24 12.08 27 12.76 40
Maine 9.79 42 12.27 24 13.44 25
Maryland 12.00 6 14.07 5 14.48 13
Massachusetts 11.73 8 13.82 7 14.80 10
Michigan 11.28 14 13.59 9 14.31 16
Minnesota 10.78 20 12.64 22 14.05 18
Mississippi 9.13 50 11.23 42 12.15 45
Missouri 10.45 33 12.02 28 12.85 37
Montana 9.43 47 10.57 47 11.11 50
Nebraska 10.38 36 11.08 43 12.27 44
Nevada 11.37 11 12.01 29 14.16 17
New Hampshire 11.94 7 13.51 11 14.44 14
New Jersey 12.30 4 14.67 2 15.77 3
New Mexico 10.84 18 12.35 23 12.76 39
New York 11.72 9 13.80 8 14.98 6
North Carolina 10.47 32 11.84 33 13.39 28
North Dakota 9.18 49 9.88 50 11.70 49
Ohio 10.71 26 12.73 19 13.66 21
Oklahoma 10.48 31 11.79 34 12.48 43
Oregon 10.29 37 11.88 32 13.21 31
Pennsylvania 10.78 21 12.90 17 13.61 22
Rhode Island 10.51 29 13.37 14 13.81 20
South Carolina 10.80 19 12.97 16 13.47 23
South Dakota 8.70 51 10.38 48 12.12 46
Tennessee 9.76 43 11.44 40 13.14 33
Texas 11.42 10 12.67 20 13.84 19
Utah 10.75 23 11.48 38 13.41 27
Vermont 9.62 45 11.73 36 13.44 26
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Table 1.—Estimated hourly state wages and state wage rank, by year—Continued

1987-88 1990-91 1993-94
Wage Rank Wage Rank Wage Rank
Virginia 11.33 12 13.08 15 14.61 11
Washington 10.74 25 12.22 26 14.93 8
West Virginia 9.71 44 10.34 49 13.29 30
Wisconsin 10.22 38 11.76 35 13.15 32
Wyoming 10.13 39 10.91 45 11.75 48

—The predicted wage for lowa in 1990-91 and 1993-94 is omitted due to missing values of several of the
cost factors.

SOURCE: Calculations by author.

states in the 1987-88 school year were Alaska, The calculated GWI shows the inflation
Connecticut, California, New Jersey, and thete in wages from 1987-88 to 1990-91 to be
District of Columbia. In school years 1990-15.7 percent and from 1990-91 to 1993-94 to
91 and 1993-94, Alaska, California, Connectibe 8.8 percent. Over the entire period, 1987—
cut, and New Jersey remain in the top five f@8 to 1993-94, wages are calculated to have
all 3 years. The five states with the lowestsen 25.9 percent. To gain some perspective
wage costs in 1987-88 were South Dakotaf how this measure differs from other indexes
Mississippi, North Dakota, Arkansas, andsed to adjust education expenditures, a
Montana. There is slightly less consistenogomparison between various inflation adjust-
in the low-wage ranking, with only North Da-ment indexes is presented in table 3. The com-
kota, Montana, and South Dakota remaininggrison indexes are the CPI, the GDP deflator,
in the bottom five in all 3 years. the NSI, proposed by Mishel and Rothstein
(1997) and Rothstein and Miles (1995), and
There are significant differences in wagetsvo indexes calculated by Chambers (U.S.
between states. In the most extreme case, thepartment of Education 1997a): the Inflation-
estimated wage in Alaska is roughly 1.6 timeary Cost of Education Index (ICEIl), which in-
the estimated wage in South Dakota. To paludes teachers’ salary costs as well as other
this in perspective, if the 1987 average stagducational costs (e.g. supplies and materials),
ing salary for a teacher in Michigan wasind the teacher salary component of the ICEI.
$25,000, it would only cost about $19,300 téll indexes are scaled so that 1987—-88 equals
hire a teacher with comparable skills in South00.
Dakota but would cost about $31,200 to hire

an equivalent teacher in Alaska. From 1987-88 to 1990-91, the GWI com-
pares most closely with the CPI; however, there
General Wage Index is little difference in any of the inflation mea-

sures. For 1990-91 to 1993-94, the GWI
closely parallels the CPI. Over this period,
The predicted state wages listed in tablbere is considerably more variation in the vari-
1 are used to create GWI for each state in eamls inflation measures, with the Teacher ICEA
year. These indexes compare each state wageasure exceeding the GWI by about 15 per-
with the estimated 1987-88 national wageent and the NSI exceeding the GWI by al-
Table 2 reports the GWI along with the pemost 50 percent.
centage change, for individual states and the
entire nation in wages from 1987-88, 1990—
91, and 1993-94.
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Table 2.—General wage index
1987-88 1990-91 1993-94 Relative changes

Percentage Percentage Percentage Percentage Percentage Percentage
of 1987 of 1987 of 1987 change change change
national national national 1987 to 1990 1990 to 19931987 to 1993
National 100.0 115.7 125.9 15.7 8.8 25.9
Alabama 92.2 105.6 115.7 145 9.6 25.5
Alaska 124.8 136.1 148.3 9.1 8.9 18.9
Arizona 94.7 108.5 113.7 14.6 4.8 20.0
Arkansas 82.7 94.6 104.7 14.4 10.7 26.5
California 109.8 128.3 141.3 16.8 10.1 28.6
Colorado 99.7 112.2 118.0 12.6 5.2 18.5
Connecticut 110.0 125.3 133.0 13.9 6.2 20.9
Delaware 92.1 114.1 132.7 23.9 16.3 44.1
District of Columbia  108.2 119.5 131.8 10.4 10.3 21.8
Florida 95.6 105.5 114.7 10.4 8.7 20.0
Georgia 100.2 119.1 127.0 18.8 6.7 26.7
Hawaii 99.4 124.1 137.8 24.9 1.1 38.7
Idaho 87.2 101.6 119.3 16.6 17.4 36.8
Illinois 99.9 120.2 129.0 20.4 7.3 29.1
Indiana 93.4 100.2 115.7 7.3 155 23.9
lowa 84.1 — — — — —
Kansas 93.0 102.3 112.3 10.0 9.8 20.8
Kentucky 88.2 98.1 112.2 11.3 14.4 27.3
Louisiana 95.4 107.1 113.2 12.4 5.6 18.7
Maine 86.8 108.9 119.3 25.3 9.6 37.3
Maryland 106.4 124.9 128.5 17.3 2.9 20.7
Massachusetts 104.1 122.6 131.3 17.8 7.0 26.1
Michigan 100.1 120.6 127.0 20.5 5.3 26.8
Minnesota 95.7 112.1 124.6 17.2 11.1 30.3
Mississippi 81.0 99.6 107.8 23.0 8.3 33.2
Missouri 92.7 106.7 114.0 15.1 6.8 23.0
Montana 83.7 93.8 98.5 12.1 5.1 17.8
Nebraska 92.1 98.3 108.9 6.8 10.8 18.3
Nevada 100.9 106.6 125.6 5.7 17.9 24.5
New Hampshire 105.9 119.9 128.1 13.2 6.9 21.0
New Jersey 109.2 130.1 140.0 19.2 7.5 28.2
New Mexico 96.2 109.6 113.2 13.9 3.3 17.7
New York 104.0 122.4 132.9 17.7 8.6 27.7
North Carolina 92.9 105.0 118.8 13.0 13.1 27.8
North Dakota 81.4 87.6 103.8 7.6 18.5 27.5
Ohio 95.0 112.9 121.2 18.8 7.3 27.5
Oklahoma 93.0 104.6 110.7 12.6 5.8 19.1
Oregon 91.3 105.4 117.2 15.5 11.2 28.5
Pennsylvania 95.7 114.4 120.8 19.6 55 26.2
Rhode Island 93.3 118.6 1225 27.2 3.2 31.3
South Carolina 95.8 115.1 119.5 20.1 3.9 24.7
South Dakota 77.2 92.1 107.5 19.3 16.8 39.3
Tennessee 86.6 101.5 116.6 17.1 14.9 34.6
Texas 101.3 112.4 122.8 10.9 9.2 21.2
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Table 2.—General wage index—Continued
1987-88 1990-91 1993-94 Relative changes
Percentage Percentage Percentage Percentage Percentage Percentage
of 1987 of 1987 of 1987 change change change
national national national 1987 to 1990 1990 to 19931987 to 1993
Utah 95.4 101.8 119.0 6.7 16.8 24.7
Vermont 85.3 104.1 119.2 22.0 14.6 39.7
Virginia 100.5 116.1 129.7 15.5 11.7 29.0
Washington 95.3 108.4 132.5 13.8 22.2 39.0
West Virginia 86.2 91.8 117.9 6.5 28.5 36.9
Wisconsin 90.7 104.3 116.6 15.1 11.8 28.6
Wyoming 89.8 96.8 104.3 7.7 7.7 16.1
—The predicted wage for lowa in 1990-91 and 1993-94 is omitted due to missing values of several of the
cost factors.
SOURCE: Calculations by author.

Table 3.—Comparison of alternate measures of inflation

1987-88 1990-91 1987-88
Price deflator to 1990-91(%) to 1993-94 (%) to 1993-94 (%)
General Wage Index (GWI) 15.7 8.8 25.9
Consumer Price Index (CPI) 15.6 9.3 26.3
GDP deflator 15.5 8.1 24.8
Net Services Index (NSI) 1155 13.0 30.5
Inflationary Cost of Education Index  15.0 9.9 26.4
Teacher ICEA 16.0 10.1 27.6
SOURCES: The GWI was calculated as described in the appendix. All other indexes are drawn from
Chambers (U.S. Department of Education 1997a), tables IlI-1A and I1I-1B.

These differences have dramatic implica5,789 in 1993-94, and the NSI suggests it
tions for the adjustment made to compare edwas worth $5,942. Both of these adjustments
cational spending in one time period with arindicate that actual expenditure was failing to
other. For instance, the average expenditlteep pace with inflation in teachers’ salaries.
per pupil in 1990-91 was $5,258 (in 1992 dolFhe differences between the GWI and Cham-
lars) and in 1993-94 was $5,767 (in 199%ers’ TCI are explored in more detail bel8w.
dollars; U.S. Department of Education 1998a).

Inflating the 1990-91 spending to 1993—9€omparison Between the

using the GWI suggests that the $5,258 WgS\W1 and Chambers’ TClI
worth $5,721 in 1993-94, slightly less than

the actual expenditures in that year. This sug-

gests that actual educational expenditure was The GWI is compared with Chambers’
more than keeping pace with inflation in salarCl in several different ways. First, we report
ries. In contrast, the Teacher ICEA suggestse correlation between the two indexes in each
the 1990-91 expenditure level was worthchool year. Second, we report the correla-

11 Chambers’ TCl is the teachers’ salary component of his Cost of Education Index.
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tion between the indexes in the state rank in One explanation for the divergence in
wages (in each school year and in the averdigelings is that the uncompetitive nature of
state rank over the 3 years). Finally, we det@hcher labor markets biases the estimates of
the correlation in the inflation calculation gerthe coefficients, which, in turn, leads to a bi-
erated by each of the indexX@sTable 4 lists ased TCI. Although it is difficult to determine
these results. empirically whether this is true, one might hy-
pothesize that the degree of bargaining power
In each school year, the correlations bef teachers in a state would be an important
tween the two indexes and the state rankirdggterminant of whether the effect of the cost
are relatively high (over 0.8) and are statisfactors affecting teacher salaries differs mark-
cally significant. This indicates that both meadly from the effect of the cost factors on the
sures of geographic cost differences tendlaor market as a whole. All things equal,
be consistent in the sense that both indexe® might expect the two wage indexes to be
show similar relative state rankings. In cowf similar magnitude and show similar rates
trast, we find the correlation between the tvad inflation in states in which the teacher la-
inflation measures is not statistically signifibor market is similar to the labor market as a
cant (at the 5 percent level). Thus, there is mdtole and to diverge in states in which teach-
a high degree of similarity in the measures efs have greater bargaining power. One check
inflation in individual states. of this hypothesis is to examine the patterns
to difference between Chambers’ TCl and the
Given that there are some slight diffecalculated GWI to see if teacher costs tend to
ences in model specification and that Chaime higher in states with significant teacher
bers is using cost factors aggregated to thergaining power (e.g., strong teachers’
school district level, whereas in our model cashions) and if the wage increase in those states
factors are aggregated to the state level, itends to outpace increases in wages in the
not surprising that there are some differende®ader labor market.
in magnitude between the two indexes and in
state wage ranking. However, the differences Table 5 shows, for each state, the magni-
in the inflation measures are more pronoundedie of difference between Chambers’ TCI
and it seems unlikely that these factors fulbnd the calculated GVWA. There are some sig-
account for the discrepancies in the resultsnificant differences in state TCls. Based on

Table 4.—Correlation between the general wage index and Chambers’ teacher cost

index
1987-88 1990-91 1987-88
1987—-88 1990-91 1993-94 to 1990-91 to 1993-94 to 1993-94
Teacher wage index 0.841 0.863 0.829 — — —
State ranking 0.806 0.866 0.846 — — —
3-year average state rank 0.884 — — —
Measure of inflation — — — 0.255 -0.200 0.002

— Not applicable.

NOTE: lowa is not included in the 1990-91 or 1993-94 correlations due to missing values of several of the
cost factors.

SOURCE: Calculations by author.

12 State-level TCls were obtained from Chambers.
3 The GWI is subtracted from Chambers’ TCI.
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Table 5.—Chambers' teacher cost index versus the general wage index
Relative changes

1987-88 1990-91 1993-94 1987 to 1990 1990 to 1993 1987 to 1993
Alabama -0.94 -2.59 -4.43 -1.65 -1.55 -3.56
Alaska 26.95 19.69 19.54 -6.41 -1.23 -8.24
Arizona 6.46 8.25 12.61 0.84 3.40 4.80
Arkansas 4.37 3.97 3.55 -1.17 -0.86 -2.28
California 5.83 9.30 4.70 2.15 -4.02 -2.42
Colorado -1.76 -0.28 6.22 1.73 5.82 8.48
Connecticut -0.33 8.59 19.79 8.18 7.98 18.42
Delaware 8.69 3.33 -0.53 -7.38 -3.75 -12.96
District of Columbia 1.62 5.42 9.97 3.30 3.20 7.28
Florida -0.37 8.77 5.74 9.63 -3.32 6.50
Georgia -5.73 -10.52 -10.50 -3.92 0.66 -3.42
Hawaii -2.84 -8.48 -12.08 -5.11 -2.31 -8.44
Idaho 3.29 2.60 -4.89 -1.37 -7.62 -10.39
lllinois 2.82 -2.17 4.80 -5.41 6.04 1.13
Indiana -1.65 4.88 2.61 7.25 -2.87 5.08
Kansas -5.26 -1.09 -1.15 4.98 1.50 7.19
Kentucky -1.01 1.98 -0.47 4.09 -4.48 -0.49
Louisiana -2.45 -2.45 -1.54 2.49 6.01 9.53
Maine 10.03 3.34 4.51 -12.66 -2.95 -17.20
Maryland -4.62 -6.21 1.43 -1.50 7.47 7.11
Massachusetts 6.77 11.32 25.54 -1.30 241 1.42
Michigan -0.02 -6.93 5.21 0.37 11.77 14.61
Minnesota 1.14 -0.97 -0.20 -3.62 5.14 1.82
Mississippi 8.18 1.06 0.90 -8.19 3.68 -4.64
Missouri -0.27 -0.42 7.05 -2.22 1.17 -1.05
Montana 6.38 7.63 14.25 2.94 8.79 13.21
Nebraska -5.66 0.39 0.38 5.84 0.49 7.01
Nevada -3.76 8.95 -8.56 8.56 -7.15 1.93
New Hampshire -6.17 1.37 6.15 5.73 -5.56 -0.49
New Jersey 2.87 2.38 13.29 2.39 3.19 6.45
New Mexico -0.36 -0.23 2.64 4.34 12.37 19.11
New York 8.74 12.61 14.42 -3.51 -2.68 -6.88
North Carolina -0.46 -0.41 -4.42 6.70 -3.97 2.82
North Dakota 5.44 9.15 -0.40 5.55 -9.17 -3.80
Ohio 2.12 -1.81 6.17 -7.44 -0.48 -8.52
Oklahoma -3.03 -4.85 2.35 1.80 8.86 12.03
Oregon 5.02 8.06 4.54 -4.52 2.06 -2.75
Pennsylvania 2.87 0.48 11.55 -1.78 1.81 0.26
Rhode Island 11.44 7.55 22.60 -10.57 11.88 2.95
South Carolina -3.44 -10.13 -6.73 0.45 11.09 13.83
South Dakota 7.05 3.79 -3.23 -5.73 -9.30 -17.25
Tennessee 4.54 2.16 -2.48 -3.32 -6.10 -10.77
Texas -3.64 -2.69 -3.40 2.74 0.88 4.00
Utah -0.94 7.42 0.30 5.58 -8.01 -2.48
Vermont 8.06 6.05 5.87 -6.34 -5.38 -13.49
Virginia -3.12 1.49 -7.05 2.42 1.89 4.93
Washington 6.95 11.64 0.90 6.97 -17.89 -13.08
West Virginia -0.37 7.10 -5.10 10.94 -17.45 -6.43
Wisconsin 4.24 4.24 4.01 0.13 2.36 2.87
Wyoming 4.49 11.44 9.72 6.65 3.41 11.06
SOURCE: Calculations by author.
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The potential
problem is that
teacher labor
markets are not
tully competitive;
therefore, an
index calculated
using a sample of
only teachers may
misrepresent the
true cost of
hiring a teacher,
of given
attributes, in one
labor market

versus another ...

the hypothesis above, one might expect Cha@m index calculated using a sample of only
bers’ TCI to be larger than the GWI in northteachers may misrepresent the true cost of hir-
eastern states where a high percentageind a teacher, of given attributes, in one labor
school districts have collective bargainingnarket versus another (and the changes in cost
(98.1 percent), and similar in south central araver time).

southwestern states where fewer school dis-

tricts have collective bargaining arrangements A comparison between our results with
(about 10 percent) (U.S. Department of Ed&hambers’ TCI shows that both samples yield
cation 1996). There is some evidence that thégnilar state wage rankings; however, the GWI
pattern exists. The average differential (acrosseasure of wage inflation in the United States
all years) between Chambers’ TCl and thas a whole is more similar to the CPI than to
GWI in the northeastern states is 24.6, and tldambers’ TCI. There are also some signifi-
average differential in the south central anchnt differences between the two indexes in
southwestern states is -0*8Clearly, the value state-level inflation measures. We offer cur-
of the two indexes are more similar in statesory evidence that these observed differences
that have a lower percentage of school districise a result of significant differences in the
with collective bargaining. Although this isbargaining power of teachers and the bargain-
only cursory evidence, it does suggest a linkg power of those in the labor market as a
between unionization and the estimate of thvehole. There are plausible alternative expla-
TCI. However, there are a multitude of posaations for the observed differences, so it
sible explanations for the observed differencespuld be premature to jump to the conclu-
given the extent to which the labor markets ision that the differences are due to
these regions difféf. In addition, the sample uncompetitive teacher labor markets. Given
sizes in some states are relatively small, whithe magnitude of the differences between the
can lead to unstable estimates of state-lewelo indexes in measuring inflation in indi-

wages. vidual states, additional study to reconcile the
findings reported here with those of Cham-
Conclusion bers is warranted.

A second benefit of using the CPS is that
In this study, we have calculated a codtpermits annual updates of the index, which
index derived from an annual labor market suallows researchers to more closely track how
vey, the CPS, that contains individuals both major component of educational costs
within and outside the teaching professioifteachers’ salaries) is changing over time. The
This extension of Chambers’s work on TCldrawback to using this survey has been that,
along the lines suggested by Hanushek (19%9jhough it allows us to make adjustments for
can be considered a preliminary attempt to deggographical variation in aggregate measures,
with a potential statistical problem associateslich as crime, given the constraints of the data
with using observed teacher salaries as the a@ee cannot make adjustments at the school dis-
pendent variable in a hedonic wage regressidrict level as Chambers has done. However,
The potential problem is that teacher labatarting in 1996, the CPS included county-
markets are not fully competitive; therefordgevel identifiers. These identifiers allow re-

1 The northeastern states are Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania,
Rhode Island, and Vermont. The south central and southwestern states are Alabama, Arkansas, Kentucky, Louisiana, Mis-
souri, Oklahoma, Tennessee, and Texas.

15 Although it is outside the scope of this study, one way to determine what factors are driving the observed differences in cos
indexes is to regress the difference between the two indexes on a vector of state-level variables, such as the demographic
composition of the state and the degree of competitiveness of labor markets in the state.
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searchers to link community cost factor ingreater detail the factors contributing to the
formation at the county level (rather than thdifferences between Chambers’ TCI and the
state level). In turn, this permits researchecslculated GWI.

to calculate county-level TCIs and to study in
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Appendix viduals who reported only working part time,
those with hourly wage rates below the na-

Details on Data and tional minimum wage, and those whose wage

Methodology appeared to be an outlier (based on the fre-
guency distribution of wages within the oc-
cupational classification cod#). Table A-1

Model Specification lists sample statistics and data sources for all
variables.

The specific model we estimate takes th€alculation of Cost Indexes
following form:
To calculate a GWI for a particular state
W, =0 oy D+, Cto S + € for a particular year, we hold constant the dis-
cretionary factors that influence salaries (they
wheret is the yearW, is the wage for in- are set at the mean of the sample), set the cost
dividuali in statg, D, is a vector of individual factors equal to the mean value in the state
specific characteristics (age, experience, di&r which we are calculating the cost index,
gree level, occupationg:j is a vector of com- and set the state dummy variable for the state
munity cost factors (crime rate, unemploymerih question equal to one. More formally, the
rate, urbanicity), and is a vector of state wage for stat¢in yeart is:
dummy variables. The estimated coefficients
from this model ¢, o,,, o, ando,) will be
used to calculate TCls for each state in each .
of the 3 year#® whereW, represents the wage for state

in yeart, D, represents the overall sample
Construction of the Data and Sample ~ mean of the discretionary factofs, repre-
Statistics sents the mean values in statef the cost

factors, anolSJt equals 1 for statpin yeart.

The sample used was restricted in a nunkhe estimated national wage is calculated,
ber of ways. First, we eliminated anyone frosing the above formula, and setting all vari-
the sample who did not have at least &les (including those i€ and ) to the
bachelor's degree. We did this because #@mple mean for a particular year.
wanted to construct a sample of individuals
who would be eligible to teach in public Using the 1987-88 estimated national
schools and this excludes those who have lagage as a base, the GWI for sfdteyeart is:

than a bachelor’'s. We also eliminated indi- W
GWi =< —

87-88

th:O(Ot +O(ltDit+0(2tht+O(3tSt

16 All regressions and sample means are weighted by the vagmisiet which represents the number of individuals in the
population, and the standard errors of the coefficients are multiplied by a scalar adjustment (1.8940 for 1987, 1.9925 for
1990, and 1.8402 for 1993) for the survey design. Details on the weighting variable and the scalar adjustment are detailed in
Chambers’s work (U.S. Department of Education 1997b).

17 The elimination of outliers is consistent with the construction of the sample used by Chambers (U.S. Department of Education
1997b).
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Table A-1.—Sample statistics

Variable name Mean 1987 Mean 1990 Mean 1993
Log of hourly wage 2.422 2.568 2.653
Individual Characteristics
1 if divorced or widowed 0.086 0.089 0.093
1 if married and spouse is present 0.604 0.592 0.597
1 if married and separated from spouse 0.021 0.026 0.024
1 if female and married 0.188 0.195 0.206
1 if veteran 0.169 0.134 0.119
1 if black male 0.045 0.041 0.045
1 if Hispanic male 0.022 0.025 0.025
1 if other race male 0.036 0.037 0.038
1 if white female 0.303 0.311 0.324
1 if black female 0.035 0.038 0.041
1 if Hispanic female 0.015 0.015 0.015
1 if other race female 0.025 0.029 0.029
Age 36.237 36.707 37.623
Cost Factors
Distance to nearest central city (in miles) 22.994 23.270 23.488
Mean temperature over the past 30 years 56.366 56.439 56.529
Civilian labor force (county) unemployment rate 6.152 4.774 6.244
Natural log of county population 13.096 13.097 13.125
Natural log of county population density 6.504 6.502 6.515
Natural log of MSA population density 6.011 6.017 6.033
Percentage change (1980-1990) in county population  12.932 13.562 13.790
Natural log of median housing value in county 11.560 11.549 11.538
Violent crime rate (per 100,000) in county 645.510 751.127 950.476

SOURCE: Calculations by author.
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Table A-2.—Coefficient estimates for general wage index models
Variable name 1987-88 1990-91 1993-94
Discretionary factors
Intercept -1.410 -1.310 -1.447
(1.185) (1.304) (1.238)
Individual characteristics
1 if divorced or widowed -0.010 0.020 0.003
(0.025) (0.027) (0.025)
1 if married and spouse is present 0.109* 0.093* 0.116*
(0.018) (0.020) (0.019)
1 if married and separated from spouse -0.006 -0.020 0.017
(0.042) (0.043) (0.041)
1 if female and married -0.081* -0.058* -0.107*
(0.025) (0.027) (0.025)
1 if veteran 0.052* 0.066* 0.017
(0.019) (0.022) (0.021)
1 if black male -0.123* -0.147* -0.128*
(0.029) (0.034) (0.030)
1 if Hispanic male -0.128* -0.158* -0.152*
(0.040) (0.043) (0.040)
1 if other race male -0.128* -0.154* -0.144*
(0.033) (0.036) (0.033)
1 if white female -0.129* -0.126* -0.085*
(0.020) (0.022) (0.021)
1 if black female -0.178* -0.219* -0.137*
(0.036) (0.038) (0.035)
1 if Hispanic female -0.160* -0.217* -0.196*
(0.051) (0.057) (0.052)
1 if other race female -0.224* -0.249* -0.197*
(0.042) (0.044) (0.041)
Age 0.159* 0.145* 0.139*
(0.058) (0.060) (0.057)
Age? -0.004* -0.004* -0.003
(0.002) (0.002) (0.002)
Age® 0.000 0.000 0.000
(0.000) (0.000) (0.000)
Age* 0.000 0.000 0.000
(0.000) (0.000) (0.000)
1 if respondent has an advanced degree 0.038* 0.055* 0.076*
(0.014) (0.015) (0.016)
1 if respondent is a union member 0.136* 0.116* 0.123*
(0.0212) (0.023) (0.022)
1 if non-union but covered by a union contract 0.015 0.035 0.015
(0.036) (0.038) (0.042)
1 if paid by the hour -0.244* -0.238* -0.262*
(0.014) (0.015) (0.014)
1 if state local government worker -0.008 -0.005 -0.007
(0.028) (0.031) (0.027)
1 if federal government worker 0.112* 0.076* 0.135*
(0.033) (0.037) (0.033)
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Table A-2.—Coefficient estimates for general wage index models—Continued

Variable name 1987-88 1990-91 1993-94
Main job category
Building/ground maintenance/repair -0.047 -0.031 -0.047
(0.039) (0.044) (0.042)
Security services 0.190* 0.211* 0.257*
(0.049) (0.055) (0.051)
Health and student services -0.023 -0.009 0.050
(0.040) (0.043) (0.040)
Teaching aid -0.287* -0.252* -0.288*
(0.095) (0.114) (0.095)
Other paraprofessional -0.198* -0.198* 0.007
(0.060) (0.063) (0.065)
Transportation/delivery/vehicle mechanic 0.068 0.016 -0.019
(0.042) (0.048) (0.045)
Accountant/management related 0.128* 0.101 0.104*
(0.058) (0.066) (0.052)
Industry category
Mining 0.175* 0.233* 0.329*
(0.065) (0.082) (0.074)
Construction 0.084* 0.069 0.013
(0.045) (0.048) (0.047)
Manufacturing nondurables 0.106* 0.110* 0.051
(0.031) (0.034) (0.029)
Manufacturing durables, metals -0.017 -0.028 -0.053
(0.052) (0.062) (0.069)
Durables, nonmetals -0.139 0.014 -0.134
(0.102) (0.151) (0.143)
Transportation 0.106* 0.173* 0.071
(0.041) (0.044) (0.041)
Communication 0.066 0.120* 0.036
(0.044) (0.050) (0.042)
Utilities and sanitary services 0.221* 0.230* -0.055
(0.046) (0.053) (0.104)
Wholesale trade 0.075 0.052 0.049
(0.041) (0.044) (0.040)
Retail trade -0.129* -0.136* -0.182*
(0.036) (0.039) (0.033)
Finance, insurance, real estate 0.086* 0.099* 0.048
(0.032) (0.035) (0.030)
Business services 0.052 0.050 -0.039
(0.034) (0.038) (0.033)
Repair services -0.171* -0.031 -0.169
(0.091) (0.094) (0.097)
Health and hospital services 0.109* 0.077 -0.002
(0.040) (0.043) (0.038)
Elementary/secondary/private -0.065 -0.148 -0.104
(0.127) (0.137) (0.130)
Other services -0.008 0.013 -0.027
(0.031) (0.034) (0.028)
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Table A-2.—Coefficient estimates for general wage index models—Continued

Variable name 1987-88 1990-91 1993-94
Broad occupation category
Managerial 0.193 0.287* 0.327*
(0.109) (0.120) (0.112)
Professional specialty 0.377* 0.450* 0.510*
(0.095) (0.103) (0.101)
Technician and related 0.300* 0.373* 0.448*
(0.095) (0.103) (0.102)
Sales 0.218* 0.284* 0.336*
(0.096) (0.104) (0.103)
Administrative support 0.101 0.148 0.229*
(0.094) (0.103) (0.101)
Service -0.046 0.037 0.060
(0.096) (0.104) (0.103)
Precision production 0.218* 0.255* 0.306*
(0.094) (0.103) (0.101)
Operators, fabricators, and laborers -0.005 0.036 0.082
(0.094) (0.102) (0.100)
Cost Factors
Distance to nearest central city 0.001 -0.001 0.000
(0.001) (0.001) (0.001)
Distance to nearest central city squared 0.000 0.000 0.000
(0.000) (0.000) (0.000)
Mean temperature over the past 30 years -0.004 -0.002 -0.006
(0.004) (0.004) (0.004)
Civilian labor force (county) unemployment rate -0.001 0.007 -0.001
(0.006) (0.010) (0.007)
Natural log of county population 0.029 0.043 0.094
(0.134) (0.148) (0.139)
Natural log of county population squared 0.000 -0.001 -0.003
(0.005) (0.005) (0.005)
Natural log of county population density 0.024 -0.048 0.010
(0.066) (0.076) (0.073)
Natural log of county population density squared -0.003 0.005 -0.002
(0.005) (0.006) (0.005)
Natural log of Metropolitan Statistcal Area (MSA)
population density 0.026 0.001 -0.004
(0.024) (0.026) (0.025)
Natural log of MSA population density squared 0.001 0.001 0.000
(0.001) (0.001) (0.001)
Percentage change (1980-90) in county population 0.000 0.001 -0.001
(0.001) (0.001) (0.001)
Natural log of median housing value in county 0.092* 0.106* 0.109*
(0.037) (0.044) (0.039)
Violent crime rate (per 100,000) in county 0.000 0.000 0.000
(0.000) (0.000) (0.000)
Alaska 9.987 0.050 1.368
(7.716) (3.837) (3.863)
Arizona -0.052 -0.047 -0.073
(0.088) (0.099) (0.086)
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Table A-2.—Coefficient estimates for general wage index models—Continued
Variable name 1987-88 1990-91 1993-94
Arkansas -0.055 -0.058 -0.059
(0.097) (0.107) (0.093)
California -0.058 -0.038 -0.017
(0.073) (0.086) (0.076)
Colorado -0.035 -0.040 -0.132
(0.089) (0.099) (0.088)
Connecticut -0.058 -0.011 -0.101
(0.089) (0.103) (0.096)
Delaware -0.135 -0.006 0.011
(0.127) (0.142) (0.130)
District of Columbia 0.044 -0.039 0.063
(0.135) (0.159) (0.143)
Florida -0.002 -0.067 0.002
(0.073) (0.085) (0.071)
Georgia -0.004 0.058 0.039
(0.079) (0.093) (0.078)
Hawaii 0.041 0.088 0.136
(0.115) (0.132) (0.116)
Idaho -0.091 -0.013 -0.047
(0.145) (0.148) (0.130)
Illinois -0.099 -0.032 -0.067
(0.087) (0.098) (0.087)
Indiana -0.036 -0.064 -0.069
(0.084) (0.095) (0.082)
lowa -0.091 — —
(0.100) — —
Kansas -0.025 -0.030 -0.073
(0.089) (0.100) (0.086)
Kentucky -0.064 -0.067 -0.058
(0.091) (0.101) (0.092)
Louisiana 0.052 0.013 0.000
(0.085) (0.096) (0.083)
Maine -0.180 -0.010 -0.145
(0.137) (0.155) (0.142)
Maryland -0.031 0.020 -0.052
(0.074) (0.086) (0.075)
Massachusetts -0.129 -0.044 -0.124
(0.086) (0.098) (0.096)
Michigan -0.041 0.044 -0.048
(0.087) (0.099) (0.090)
Minnesota -0.112 -0.047 -0.103
(0.099) (0.110) (0.100)
Mississippi -0.076 0.010 -0.012
(0.091) (0.109) (0.092)
Missouri -0.056 -0.046 -0.098
(0.078) (0.088) (0.075)
Montana -0.051 -0.073 -0.235
(0.162) (0.178) (0.165)
Nebraska -0.043 -0.039 -0.125
(0.117) (0.122) (0.110)
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Table A-2.—Coefficient estimates for general wage index models—Continued
Variable name 1987-88 1990-91 1993-94
Nevada 0.067 -0.086 0.005
(0.133) (0.135) (0.125)
New Hampshire -0.048 0.008 -0.118
(0.121) (0.136) (0.130)
New Jersey -0.052 0.005 -0.028
(0.075) (0.087) (0.080)
New Mexico 0.043 0.033 -0.041
(0.1112) (0.124) (0.120)
New York -0.114 -0.045 -0.098
(0.078) (0.090) (0.081)
North Carolina -0.038 -0.025 -0.021
(0.072) (0.084) (0.069)
North Dakota -0.068 -0.092 -0.151
(0.176) (0.180) (0.179)
Ohio -0.080 -0.006 -0.074
(0.078) (0.089) (0.077)
Oklahoma 0.016 0.011 -0.051
(0.081) (0.092) (0.081)
Oregon -0.079 -0.061 -0.097
(0.092) (0.105) (0.086)
Pennsylvania -0.114 -0.017 -0.103
(0.076) (0.087) (0.077)
Rhode Island -0.175 -0.029 -0.131
(0.116) (0.133) (0.131)
South Carolina 0.022 0.097 0.029
(0.081) (0.095) (0.077)
South Dakota -0.144 -0.059 -0.101
(0.168) (0.186) (0.169)
Tennessee -0.094 -0.060 -0.029
(0.077) (0.087) (0.074)
Texas 0.043 -0.006 0.045
(0.063) (0.076) (0.063)
Utah -0.059 -0.100 -0.082
(0.106) (0.118) (0.105)
Vermont -0.178 -0.064 -0.129
(0.158) (0.174) (0.153)
Virginia -0.038 -0.039 -0.025
(0.078) (0.089) (0.080)
Washington -0.139 -0.105 -0.053
(0.088) (0.099) (0.088)
West Virginia -0.065 -0.103 0.007
(0.125) (0.135) (0.133)
Wisconsin -0.139 -0.032 -0.132
(0.102) (0.115) (0.102)
Wyoming 0.078 -0.044 -0.157
(0.210) (0.220) (0.217)
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Table A-2.—Coefficient estimates for general wage index models—Continued

Variable name 198788 1990-91 1993-94
Adjusted R? 0.442 0.414 0.424
Sample size 13,777 14,596 14,101

— The predicted wage for lowa in 1990-91 and 1993-94 is omitted due to missing values of several of the
cost factors.

* Indicates coefficient is significant at the 5 percent level.
NOTE: Standard errors are shown in parentheses.
SOURCE: Calculations by author.
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School Districts and Spending
In the Schools

Amy Ellen Schwartz
New York University

Introduction

While recent school reform movementformulae now used by individual districts, a
have embraced a wide range of policies astiatewide program would lead to changes in
programs, an important feature of many of th@source allocation across schools within dis-
proposed reforms is decreasing the contrsicts. While there is much research into the
wielded by school districts over the level anghterdistrict variation in spending (see, for ex-
pattern of spending by individual schools. Hilample, Berne and Stiefel 1984), there is rela-
et al. 1997; and Odden and Busch 1997, dreely little research into the intradistrict varia-
among those who argue forcefully for finanction in spending across schools. The emerg-
ing education through a system in whicing research in this area—such as Stiefel et al.
schools operate under contracts with districi998—has focused, to some extent, on mea-
and funding comes in the form of block grantsuring equity, rather than on investigating the
based upon the number and characteristicsfattors driving the intradistrict variations. This
students the school enrolled. At the extrempaper evaluates the distribution of spending
it has been suggested that schools should &eross schools using 1995-96 school and dis-
ceive funding and contracts directly from thérict level data for Ohio to analyze the distri-
state, and school districts should be relegatbdtion of spending across public schools. The
to performing oversight functions. Such ale factoformulae describing this distribution
“block grant” system would result in a differ-are estimated and the differences in these for-
ent distribution of spending in either (or bothinulae across school districts are investigated.
of the following ways. First, a state-wide forThus, this analysis provides insight into the
mula would eliminate (or ameliorate) the difimpact of a change to block grant funding on
ferences in per pupil spending across schdble distribution of spending across schools in
districts. Second, to the extent that the stat€¥hio.
allocation formula differs from thde facto
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Background grant would be awarded by the state directly
to schools in an amount which would be de-
The public finance theories of fiscal fedtermined by some relatively straightforward
eralism and public expenditure determinatioformula based on enrollment, the level of the
indicate that school districts play an importar§chool (elementary, middle, high) and includ-
role in determining the level of spending byhg, perhaps, some “weighted per-student for-
school districts. According to this view, schodhulas providing extra funding for disadvan-
district budgets reflect the demands of votetgged pupils.” (Hill et al. 1997, 4.) To the
within the jurisdiction; demand, in turn, deextent that district formulae would differ from
pends on the income, wealth, demographigs adopted state-wide formula in the relative
and preferences of the voters, on the cost\gkights assigned to various factors, the move
providing education and, of course, on the staiga statewide formula would involve changes
and federal funding they receive. The implin the distribution of resources within districts.
cation is that we should expect there to beor example, while some districts may allo-
variations in spending across districts whicgate greater funding to high schools relative
there has been reflect the variations in these fundamentalgg elementary schools, others may direct
relatively little 1he much-lamented inequity in educatiogreater resources to elementary schools. Thus,
- spending across school districts in the Unitafl resources are allocated using a statewide
research in the  states is, to a large degree, a reflection of lgsrmula, the distribution of spending within

United States cal control: some districts will change significantly.

Interestingly,

into the Although the public finance models de- |nterestingly, there has been relatively

distribution of scribed above provide a strong theoreticgitle research in the United States into the dis-
foundation for understanding district level exgribution of spending across schools within
~_ penditures, and there has been much work ieir districts and the positive and normative

schools within vestigating the determinants of expendituregnpacts on school spending, performance, and
their districts and the empirical literature has been relatively seducational outcomes. With the exception of
o lent about the determination of spending ohe recently published Clark and Toenjes

the positive and  schools within districts—reflecting, in large1997, there is a dearth of research into the fac-

normative Part, the scarcity of school-level spending datyrs underlying the distribution of resources
As has been well documented and describggtween schools within their districts. This
by a variety of authors (see, for examplgyap is due, at least in part, to the scarcity of
school spending, Rubenstein 1997; or Cooper 1993), resourg@od school-level resource data. Relatively
allocations within districts derive from the in-recent data collected for Ohio schools for the
' terplay of myriad political, economic, and in-1995-96 school year will allow us to address
educational stitutional factors. The patterns of spendingome of these lacunae. The objective of this
outcomes. thatemerge from such a process (in which igtudy is to investigate the factors that deter-
dividual districts allocate spending to their owkine school level spending, the differences

schools) are likely to be quite different thagor similarities) in the importance of these

the pattern that would emerge from the sort @ictors across school districts in order to gain

block grant funding that has been proposefisight into the likelihood and impact of adopt-

According to the proposed method, a blocig a statewide block grant finance formula.

spending across

impacts on

performance, and

1 At the same time, local control may contribute to greater efficiency. To the extent that families are mobile and can choose
between school districts competing for their children, local control may put pressure on schools to operate more efficiently.
Further, it may result in the efficient “matching” of families into districts offering the kinds of schools they prefer and are
willing to pay for. Of course, this efficiency “gain” comes at a price: local control as practiced in most of the UniteubStates
generally entailed considerable inequity.
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More specifically, the objective of this1 for brief descriptions of the variables and
research is to develop and empirically invesable 2 for descriptive statistics.)
tigate thede factd'formulae” by which spend-
ing is allocated across school districts in Ohio The Expenditure Flow Model records ex-
and the factors determining the differences enditures in five categories for 4,169 build-
these formulae. Specific research questiomgys in 654 districts. Our analysis excludes
that are addressed include: Are allocatior@)2 buildings because they are vocational
relatively constant across schowlghin dis- schools (69), special needs schools (25), “other
tricts, adjusting for enrollment, school orgafacilities” (70), and central offices (638).he
nization or a set of characteristics of the stuemaining school buildings were matched to
dents? To the extent that there are differencdagta from the EMIS system, which provides a
across districts, can they be explained by difroader range of information about Ohio
ferences in the size of the school district or itechool districts and school buildings. District
urbanization? As an example, are the urbamformation includes revenues by source, de-
school district formulae different than thosgree of urbanization (rural, small town, urban,
characterizing spending in suburban districtsajor urban, and suburban), and some socio-
The purpose of these analyses will be to draaconomic variables describing the characters
lessons from the varied experience of the Ohistics of the population and the students. Buile;lijhe purpose of
schools about the role of school districts img level files include information on studenthese analyses
determining school level resources. The paerformance on various tests, enrollment ar{gﬂl be to draw
per begins by explorinde factospending for- attendance, teacher experience, salary and cer-
mulae characterizing spending in all schoolgfication data, school organization (elemen]-ﬂSSOnS from the
then turns to a more detailed analysis of thiary, middle, or high school) and grade spay,;ied expetience
formulae for a sample of the largest schoaind some demographic and socioeconomic )
districts. Finally, the impact of the adoptiorcharacteristics describing the students and thé the Ohio
of a hypothetical state-wide formula is simustaff in the school. While EMIS files providedschools about the

lated. data for 612 districts and 4,245 buildings,
matching the EFM spending data to them réple of school
Data sulted in the exclusion of an additional 88listricts in
buildings for which EMIS data were unava”'deterrnining
Defining the Sa_mple able. The implication of this procedure is that

68 districts were excluded from the analysis—SChOO1 level
We use data from 3,284 schools and 5&fnerally because they were one building digz ¢ urces.
districts operating in Ohio during the 19954ricts providing special needs/vocational edu-
96 school year. These include financial datation.
from the Ohio Department of Education “Ex-
penditure Flow Model” (EFM) and Educa- The resulting analysis sample contains 586
tional Management Information Systentistricts and 3,284 buildings: 2,058 elemen-
(EMIS) and data on test scores, inputs (sutdry schools (62.7 percent), 569 middle schools
as numbers of teachers, teacher experien¢€/.3 percent) and 657 high schools (20 per-
etc.), enrollment and demographic and socioent). Elementary school enroliment totals
economic characteristics from EMIS. All dat&85,913, while middle school enrollment is
are for the academic year 1995-96. (See table

2 Note that the Cincinnati school district and the 79 schools within it are not included in the analysis because EFM spending
data were unavailable. According to correspondence with Dr. Matthew Cohen at the Ohio Department of Education, Cincin-
nati data were prorated, so that all 79 buildings were shown to have identical spending. Thus, the district total was the only
entry included in the file for this district.
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Table 1.—Definitions for model variables

Enrollment
EFMADM Building average daily membership
EFMSQ EFMADM squared

School Characteristics

ES Dummy variable indicating elementary school

MS Dummy variable indicating middle school

HS Dummy variable indicating high school

DUMFLE Dummy variable indicating the availability of free lunch data

Resources

BINSPUP Per pupil spending on instruction

BTOTPUP Building total per pupil spending

TCHPUP Total employees divided by average daily membership

Student demographic data
NONW Percentage of children who are non-white
PFLCHP Percentage of children who are free lunch eligible

District characteristics

SMDIST Dummy variable indicating small district (5 to 9 schools)

MLDIST Dummy variable indicating medium to large district (10 schools or more)
STRUR Dummy variable indicating small town or rural district

URBAN Dummy variable indicating urban or major urban district

SUB Dummy variable indicating suburban district

Department of Education homepage.

SOURCE: All data were provided by the Ohio Department of Education. EMIS (Education Management
Information System) and EFM (Expenditure Flow Model) 1995-96 data were downloaded from the Ohio

310,776, and high school enroliment igpent was only $2,346 while the most spent

503,159

A Statistical Portrait of Ohio
Schools

As shown in table 2, while total per pupil

was $13,622—almost six times more. Per pu-
pil expenditures for instruction (BINSPUP)
averaged roughly $3,127 in 1995-96, rang-
ing from a low of $1,443 to a high of $8,848.

Additional analyses reveal that, on aver-

spending averages $4,936 (BTOTPUP), ége, elementary schools spent roughly $4,750
spans a wide range in Ohio. The least amoysér student during the 1995-96 school year

3 The analysis sample was constructed in a fashion similar to that employed by Sherman and Best (1996) in their research on
school-level expenditures in Ohio in 1992—93. Sherman and Best's study focuses on approximately 3,600 schools in 607
“regular” K-12 districts in Ohio; for example, “only elementary middle, and secondary schools with an enrollment greater

than zero were included in the file for analysis” (page 41).
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Table 2. Descriptive statistics for model variables
Variable N Mean Minimum Maximum
Full sample

Enrollment

EFMADM 3,284 487.16 41.00 2,517.00

School characteristics

ES 3,284 0.63 0.00 1.00

MS 3,284 0.17 0.00 1.00

HS 3,284 0.20 0.00 1.00

DUMFLE 3,284 0.56 0.00 1.00

Resources

BINSPUP 3,284 3,126.96 1,443.16 8,848.20

BTOTPUP 3,284 4,936.09 2,346.29 13,621.98

TCHPUP 3,283 0.09 0.00 0.54

Student demographic data

NONW 3,284 15.01 0.00 100.00

PFLCHP 1,828 31.96 0.00 98.76

District characteristics

SMDIST 3,284 0.41 0.00 1.00

MLDIST 3,284 0.30 0.00 1.00

STRUR 3,284 0.40 0.00 1.00

URBAN 3,284 0.38 0.00 1.00

SUB 3,284 0.22 0.00 1.00
Big nine school districts

Enrollment

EFMADM 494 560.44 154.00 2,030.00

School characteristics

ES 494 0.70 0.00 1.00

MS 494 0.17 0.00 1.00

HS 494 0.12 0.00 1.00

DUMFLE 494 0.99 0.00 1.00

Resources

BINSPUP 494 3,611.10 2,406.44 8,848.20

BTOTPUP 494 5,763.99 3,831.36 12,466.43

TCHPUP 494 0.09 0.05 0.26

Student demographic data

NONW 494 54.20 0.60 100.00

PFLCHP 494 56.87 2.50 98.66

District characteristics

SMDIST 494 0.00 0.00 0.00

MLDIST 494 1.00 1.00 1.00

STRUR 494 0.00 0.00 0.00

URBAN 494 1.00 1.00 1.00

SUB 494 0.00 0.00 0.00

SOURCE: Author’s calculations.
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of which about $3,095 (65 percent) per stuFhree dummy variables distinguish districts
dent was instructional spending. At an aveby size: 29 percent of schools are in very small
age $5,185 per student, middle school spendistricts with fewer than 5 schools, 41 per-
ing exceeds elementary school spending lbgnt of the schools are in small districts
about $435; total spending in high schools, &MDIST) which have 5 to 9 schools; and the
$5,304, is higher than in middle schools.  remaining 30 percent of the schools are in me-
dium to large districts (MLDIST) with 10 or
Interestingly, although in Ohio there arenore schools.
far more elementary than high schools, the
variation in spending is greatest across high It should be noted that the unit of analy-
schools. (As an example, the coefficient dfis for this study is the building ambt the
variation (CV) is 24.04 for per pupil spendinglistrict. The district level data have been
in all categories for high schools, compared tmerged into the building level file and the dis-
a CV of 19.75 for elementary schools.) Altrict level variables are used to characterize
though difficult to interpret, greater homogethe district in which the school operates. For
neity in elementary school spending may r&@xample, the SMDIST average shows that 41
flect a broader social consensus about elemgrercent of the schools in the state operate in a
tary school education and a greater attentisghool district which has 5 to 9 schools and
There are (0 ameliorating inequities in elementaryotthat 41 percent of the school districts have

_ schools than in high schools. 5 to 9 schools. In fact, the average school
relatively few district in Ohio has about 6 schools.
variables There are relatively few variables describ-

ing the socioeconomic characteristics of thEhe Big Nine School Districts
student and parent bodies used in the analysis,
socioeconomic largely due to limitations in data availability. ~ As described in greater detail below, some
At the building level, only student ethnicity isof the analyses—the estimation of district-
reported and there are limited data availab$pecific formulae—are performed using a
the student and  on the percentage of students who are fremaller sample of schools, specifically, the
lunch eligible (PFLCHP); approximately 56494 in the largest nine school districts report-
percent of the schools in the sample reportéty data—Akron, Canton, Cleveland, Colum-
data on the percentage of students who are dlits, Dayton, Parma City, Southwestern,
gible for free lunch. On average, 15 percent &pringfield and Toledo. Total enrollment is
the students in a school building are non-whi#/76,855 representing roughly 17 percent of
(NONW), and, for those schools reporting, aphe children in the sample. The largest of these
proximately 32 percent of the students are els Columbus, with 131 schools; the smallest
gible to receive free lunch. There is, of courses Springfield with only 20 schools. District
substantial variation in the characteristics dpecific formulae are estimated only for these
the student body across schools and districténe districts for the following reason. While
While some schools have virtually no low-inin principle ade factospending formula could
come children, in some schools, almost all &fe estimated for every school district in the
the children are poor. state, in practice, it is neither feasible nor rea-
sonable. Most of the school districts in Ohio
We utilize information on the “urbaniza-are very small. As shown in table 3, almost
tion” and the size of the school district in whiclb6 percent of the school districts in the analy-
each school operates. Three dummy variables sample have four schools or fewer. An-
describe urbanization. Forty percent of thether 36 percent have between 5 and 9 schools;
schools are in small town or rural district88 districts, representing 6.5 percent of the
(STRUR), 22 percent in suburban districtsample have between 10 and 19 schools and
(SUB) and 38 percent in urban districts (URBYnly 9 districts have at least 2@G\s expected,

describing the

characteristics of

parent bodies...
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Table 3.—District size analyses—Frequency distributions
Number of Number of

District size districts Percent pupils Percent

Total 586 100% 1,599,848 100%
1-4 Schools 327 55.8% 414,892 25.9%
5-9 Schools 212 36.2% 642,964 40.2%
10-19 Schools 38 6.5% 265,137 16.6%
20 or more schools 9 1.5% 276,855 17.3%
SOURCE: Author’s calculations.

these 9 districts are all urban districts and dibe implemented, a formula based upon, say,
fer significantly from the other 577 districtsthe fifty or sixty factors that would be neces-
in the sample. Spending in the “big nine” isary for a larger district seems considerably
higher, averaging approximately $800 morkess plausible.)
than the average district in the state. Big nine
schools have a higher percentage of non-white To the extent that districts are small enough
and poor children—more than 50 percent @b design formulae to maintain the status quo,
the children in the average big nine school aemove to formula or block grant funding
non-white and more than 50 percent are elivould affect spending and performance only
gible for free lunch. if (1) the current distribution of spending is
not, in fact, what they prefer but is a perverse
The policy implication of the preponder+esult of the system, (2) the overall level of
ance of small districts is that in small districtsspending of the districts is changed, or (3) the
district administrators could easily design achools have been operating inefficiently be-
formula for allocating spending across theitause the district policies are misconceived—
schools that mirrors or re-creates the currethtat is, districts have been misallocating re-
distribution of spending, should they so desources within schools because, for example,
sire. Using relatively simple computations, ¢hey have inferior information. (Of course, a
formula based on a small number of factorsove to formula funding could affect spend-
could be derived by “working backward” froming in larger districts for these same reasons
the allocation the district prefers. Specificallyas well.) While it is entirely possible that dis-
the number of factors that a district would neddcts would prefer a different distribution than
would be exactly equal to one less than thkey have, the magnitude of this problem is
number of schools. For example, a districtnknown and answering it would require an
with four schools could derive a formula tanalysis that is beyond the scope of this paper.
allocate spending in any pattern they preféfhere are important conceptual and practical
by appropriately choosing an intercept and cdifficulties posed by addressing these types of
efficients on three factors. While it is als@uestions.) On the other hand, it seems less
possible to do so in larger districts, the nuntikely that districts would choose a higher
ber of factors required increases with the nurspending level for their schools if the only
ber of schools in the district, increasing botbhange is to formula funding within an indi-
the computational difficulty and the difficulty vidual school district. If the state were to run
of designing a credible formula. (Although ita block grant system of equal financing across
seems plausible that a formula based on tdre state, however, we might expect this effect
factors describing the characteristics of @ be fairly important.
school and its student body could potentially
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De Facto Spending Formula wherea andb represent parameters to be esti-
mated ance is a standard error tertn.The

A Statewide Formula coefficients can be interpreted as indicating
the increase in per pupil spending in school
The centerpiece of the empirical work is &hat is due to a one unit increaseXin For
de factoresource allocation formula that ig£xample, the coefficient on PFLCHP would
estimated for schools across Ohio. The undépdicate the increase in school per pupil spend-
lying notion is that this formula captures thég that would accrue due to a one percentage
“strategy” or “formula” by which, intention- Point increase in the percentage of a school’s
a”y or otherwise, resources are a||ocate°dUdentS that are ellglble for free lunch. These
across schools. More specificaltie factore- regressions are estimated for both instructional
source allocation formulas are estimated #Pending only and for total spending. The first
which the amount of spending per pupil iget of regressions provides a description of
schooli in districtj (Y,) in various categories the pattern of school-level spending across the

will be “explained” by the available schoolstate of Ohio, ignoring any district level vari-
level data X. These are: enrollmentables. Thus, these might be viewed as cap-
(EFMADM),Ithe square of enrollmentturing the extent to which school spending
(EFMSQ) included to allow for returns tonow conforms to a parsimonious statewide
scale, dummy variables distinguishing elemenformula.”
tary (ES) and middle schools (MS) from high
[T]he de facto schools (HS), the percentage of the students Notice that thele factospending formula
who are non-white (NONW) and the percents not a cost function, nor is it an expenditure
age of the students who are eligible for free ##nction. The estimation of a cost function
is not a cost reduced-price lunches (PFLCHP), as a mewould require data on the prices of inputs, ad-
sure of poverty. Since this last variable is onljst for the quality and characteristics of out-
_ available for 56 percent of the schools in theut, and rely on an assumption that observed
an expenditure analysis, a dummy variable, DUMFLE, is alsgpending reflects cost-minimizing behavior.
function. Uused, indicating whether or not the free luncfin expenditure function, on the other hand,
eligibility data are available. (Although itwould include variables that determine the
would be preferable to include variables délemand for public spending on education—
scribing the population of disadvantaged stguch as income, intergovernmental aid, and
dents in that school—such as percentage witte costs of providing education, etc.
limited English proficiency—Ohio does not re-
port these at the school level, only at the dis- The results of estimating equation (1) for
trict level.) Brief definitions of the variablesPer pupil instructional spending and total
used are shown in table 1 and descriptive sgRending are shown in the first two columns

tistics for these variables are presented in taifietable 4. The regressions indicate that a rela-
2. tively modest share of the variation in spend-

ing is explained by the observed variables de-
Mathematically, thele factospending for- scribing differences in the schools. Approxi-

spending formula

function, not is it

mula may be written as: mately 28 percent of the variation in per pu-
pil instructional spending and 30 percent of
()Y, =a+bX +e. per pupil total spending is explained by varia-

tion in the included variables.

4 As an alternative, log-linear formula regressions were run. The results were qualitatively similar.
5 In practice, any formula for block grant funding of schools would include more variables describing the particular character-
istics of the students, personnel, organization, etc. of individual schools. Clearly, the absence of such data in currently

available data sets points to the need to develop accounting and administrative systems before any “direct-to-school” funding
formula is implemented.
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Overall, Ohio elementary schools receivélecting, perhaps, the economies of scale that
less per pupil than high schools—$126 lessccrue as, for example, the salary of the prin-
on instructional purposes and $838 dollars les#pal is spread out over a larger student body.
overall. While middle schools spend mor&he positive coefficients on the square of en-
on instruction (approximately $94 more) theyollment (EFMSQ) indicates that the magni-
spend less overall, indicating non-instructionalide of this effect declines somewhat as school
spending is significantly lower in middlesize increases. Notice, however, that although
schools relative to high schools. these coefficients are statistically significant,

their magnitudes are quite small. Thus, while

The negative coefficient on enrollment irgaining more students may decrease per pupil
both the instructional and total spending respending, the effect is likely to be on the order
gressions indicates that per pupil spendirgf a few dollars per student. Similarly, while
declines with the size of the student body, rachool funding increases significantly with the

Table 4.—Parameter estimates for de facto spending equations—Full sample
OLS District effects
Independent a) (2) 3) (4)
variable BINSPUP BTOTPUP BINSPUP BTOTPUP
INTERCEPT 2,977.9197*** 5,524.2275***
(43.1656) (71.5847)
ES -126.2893*** -838.3121*** -291.3306*** -1,114.7745***
(29.5036) (48.9280) (25.1736) (37.9080)
MS 93.6230*** -260.3720*** -29.9064 -452.0455***
(32.991) (54.7149) (26.2421) (39.5170)
EFMADM -0.3864*** -1.4681*** -0.6925*** -1.9479***
(0.0937) (0.1555) (0.0867) (0.1305)
EFMSQ 0.0002*** 0.0006*** 0.0003*** 0.0007***
(0.0001) (0.0001) (0.0000) (0.0001)
NONW 12.3414*** 24.7571%** 2.3058*** 5.7394***
(0.6126) (1.0159) (0.8558) (1.2887)
DUMFLE 394.6961*** 550.5152*** -14.0179 16.5387
(26.0151) (43.1428) (60.1533) (90.5825)
PFLCHP -3.8040*** -9.9930*** 4.2053*** 5.8305***
(0.7076) (1.1735) (0.7986) (1.2026)
F 184.06 202.71 9.53 13.01
R? 0.2823 0.3022 0.6770 0.7411
No. of Observations 3,284 3,284 3,284 3,284
* Indicates significance at the 10 percent level.
** Indicates significance at the 5 percent level.
*** |ndicates significance at the 1 percent level.
NOTE: Standard errors in parentheses.
SOURCE: Author’s calculations.

School Districts and Spending in the School§7



percentage of non-white students, the effegtharacteristics. This is, of course, to be ex-
of a one percentage point increase in norpected. Since school spending is largely de-
white students would only increase per pupitermined by districts, much of the variation in
spending by $24. spending reflects differences in the overall
spending level across districts.

The coefficient on DUMFLE, the dummy
variable denoting whether free lunch eligibil- Controlling for Interdistrict
ity data are available, is positive, significant, Differences in Spending
large, and generally consistent across schools
in a district. The obvious implication is that ~ The analysis proceeds by controlling for
the availability of data is not random—it is these district-specific effects to focus on the
systematically related to higher spending. Irfactors explaining the intradistrict variation in
fact, the schools for which free lunch data arepending. The simplde factospending for-
available are quite different from those formula in equation (1) is augmented to allow
which data are unavailable. They are largegach district its own intercept term—that is,
have more non-white students, and are morallowing a to vary across districts—in order
frequently found in larger, urban districts. to control for the interdistrict variation in over-
Schools with free lunch data available averall spending. More specifically, equation (1)
age 523 students, approximately 24 perceng augmented by a series of district-specific
of whom are non-white; their districts aver-dummy variablesa]:
age 28 schools, 59 percent of which are in
urban areas. Schools for which the datawere (2)Y; = 3 +b X +e,.
unavailable average 442 students, approxi-
mately 4 percent of whom are non-white, have  Notice that the inclusion of the district ef-
an average district size of 5 schools, only 1fects in (2) effectively controls for any district-
percent of which are urban. Thus, DUMFLESpecific characteristics—including but not lim-
acts, at least in part, as a proxy for large urited to overall district spending—that do not
ban school districts, which have a higher pervary across schools within a single district.
centage of students in poverty. Consequentlyf hus, the estimates tell us about the impact of
the coefficient on FLCHP should be inter-the X, controlling for district differences in
preted with caution. Given the availability policies, revenues, demographics, location, etc.
of the free lunch data—that is, conditional onThe result of the estimation of equation (2) is
DUMFLE=1—the coefficient on PFLCHP ade factospending formula that controls for
indicates that spendimtpcreasewith the per-  the interdistrict variation in school spending,
centage of students who are poor, as indicategic.
by their eligibility for free lunch. That is,
spending is higher in schools reporting free  Parameter estimates for equation (2) for
lunch eligibility data, however, the magnitudeboth instructional and total spending, reported
of the premium decreases with the percenth columns (3) and (4) of table 4, indicate that
age of students who are eligible. Clearly, betthe district dummies are important. The spend-
ter, more comprehensive data are required tng regressions with the district dummies ex-
fully understand or satisfactorily describe theplain a much larger share of the variation in
relationship between spending and poverty sgpending—Rs are 0.68 and 0.74—although
the school level in Ohio. roughly one-third of the variation in instruc-

tional spending and a quarter of the variation

An implication of this analysis is that, in total spending remains unexplained. (An F-
when viewed from a state perspective, spendest indicates the district dummies are jointly
ing in the schools reflects a considerable varigsignificant at the 1 percent level.) Further,
tion that is not explained by simple schoolthe inclusion of the district dummies has im-
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portant effects on the coefficients of the othesntrolling for the differences between dis-
explanatory variables. tricts, greater spending is directed at schools
with more poor children, although the magni-
As before, elementary schools are seertude of the effect is fairly small. Here, spend-
receive less money than high schools, but héme, per pupil increases by less than $6 for a
the magnitude of the effect is larger—per pane percentage point increase in poor students.
pil spending for elementary schools trails high
school spending by $1,115 overall, $291 8pending Formulae for the Big Nine
which is instructional spending. While thBstricts
regressions again indicate that middle schools
receive less money than high schools, instruc- Given the importance of the district in al-
tional spending is now shown to be insignifiecating spending, we then turn to estimating
cantly different in middle schools comparespending regressions for individual districts.
to high schools. Unfortunately, as described above, most of the
school districts in Ohio are quite small, which
The coefficients on enrollment are also pfecludes the estimation of ttie factaspend-
the same signs, and, although they are ah@ formulae, for the following reason.
somewhat larger magnitude, they remain small. )
In contrast, the coefficients on the percentage In a district with a very small number of the differences
of non-white students are substantially smallechools any distribution of spending can b§etween districts,
suggesting that within individual districts thperfectlycharacterized by de factospend-
percentage of non-white students is less img formula based on the explanatory variabl
portant in determining spending than it is irsed in this analysiMechanically, this is a is directed at
determining overall district spending. One refamiliar result from statistics. If the number .
. > ) ) schools with
son may be that there is less variation in thiobservations equals the number of indepen-
representation of non-white students withitent variables, then thé Rquals 1. Although mote poor
school districts than between school districis.is possible—mechanically—to eStimatechildren,
these equations smalldistricts, it is not par-
As expected, the coefficient on DUMFLHEcularly meaningful. Thus, we estimate thes@lthough the
is insignificant in the presence of the distriatquations for only the largest districts. magnitude of the
specific dummies. This reflects the fact that,
for the most part, the availability of the free Before estimating district specific regres
lunch data is determined by the district. Thusons, we estimate equations (1) and (2) usimall.
the district dummies capture most of the variag only data on the big nine districts. Since
tion in DUMFLE. However, the dummy is noalmost all of the schools in these districts had
perfectly collinear with the district dummiedata on free lunch eligibility, DUMFLE is not
because there are some districts for which fiegluded in the regression. The results of the
lunch eligibility data are only available foestimation, shown in table 5, indicate some
some of the schools. important differences between the pattern of
spending in all of the districts and the pattern
Particularly interesting in these estimate$ spending in only these districts. First, as
is that the coefficient on the percentage of freeeviously shown in table 2, overall spending
lunch eligible students has a positive, rathisrhigher in the larger districts. Second, the
than a negative sign. The implication is thaisparities in spending between elementary

[Clontrolling for

greater spending

effect is fairly

5 For a regression with an intercept and six explanatory variables it is, of course, impossible to estimate coefficieras without
least eight observations—here, given by the number of the schools in the district.

School Districts and Spending in the School§9



and high schools and also between middtetal spending that includes the district effects,
schools and high schools is much larger. Alhe regressors explain only 57 percent of the
things being equal, high schools receive moezhool spending. These suggest that there are
than $3,000 in per pupil spending than elemesubstantial differences in these formulae
tary schools in the big nine districts. As in thacross the big nine districts, even after con-
previous regressions, these estimates indicatelling for the overall level of spending and
that spending decreases with size of the stother common district effects. That is, much
dent body, and increases with the representi#-the variation in spending is not explained
tion of poor children. Finally, the results indiby the variation in the regressors in a model
cate that school level spending is only partiallhat constrains the coefficients on all of the
explained by these variablegsindicate that regressors (except the intercept) to be the same
only about one-third of the variation in instrucacross districts. Thus, we turn to estimating
tional spending is explained by these variabledistrict-specific spending formula.

and even in the “best performing” model of

Table 5.—Parameter estimates for de facto spending equations—Ilargest nine districts
only
OLS District effects
Independent (2) 2) 3) 4)
variable BINSPUP BTOTPUP BINSPUP BTOTPUP
INTERCEPT 4,828.6033*** 9,018.8923***
(188.2172) (261.8408)
ES -1,378.4843*** -3,008.8722*** -1,524.7977*** -3,184.8867***
(130.3939) (181.3992) (128.3354) (173.8430)
MS -616.7774*** -1,519.3803*** -698.9154*** -1,588.5161***
(123.4369) (171.7209) (118.2344) (160.1602)
EFMADM -1.8001*** -3.8074*** -2.0937*** -4.2892***
(0.3145) (0.4376) (0.3079) (0.4171)
EFMSQ 0.0005*** 0.0009*** 0.0005*** 0.0011***
(0.0002) (0.0002) (0.0002) (0.0002)
NONW 2.1915* 3.8802** -0.5204 0.6465
(1.2724) (1.7701) (1.3248) (1.7945)
PFLCHP 9.9275*** 12.2321*** 7.5956*** 12.8891***
(1.6106) (2.2406) (1.6690) (2.2608)
F 41.26 73.45 25.57 45.41
R? 0.3379 0.4761 0.4287 0.5713
No. of Observations 492 492 492 492
* Indicates significance at the 10 percent level.
** |Indicates significance at the 5 percent level.
*** |Indicates significance at the 1 percent level.
NOTE: Standard errors in parentheses.
SOURCE: Author’s calculations.
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District Specific Spending variation in total spending is explained by the
Formulae regression. In Parma with 21 schools or South-
western with 23 schools, the formula explains
Table 6 presents the results of estimatingughly 80 percent of the variation in total
spending formulae for the nine districts in thgpending. Even Columbus, with its 130
sample having at least twenty schools—Akschools, and Toledo with 60 schools, shows a
ron, Canton, Cleveland, Columbus, Daytorje factospending formula that explains about
Parma City, Southwestern, Springfield ando percent of the variation in total spending.
Toledo. The largest is Columbus, with 13@f course, in other districts, spending is quite
schools, and the smallest is Springfield, witgoorly explained by these school level vari-
only 20. Overall, total spending per pupil igples. In Cleveland and Dayton, ttie facto
better explained than instructional spendingpending formulae explain only about one-

(that is, Rs are higher). The results indicatgnird of total spending and even less of the in-
that, despite important differences in the magtructional spending.

nitudes of the coefficients of the variables in
these formulae, there is some agreement on |nterestingly, as mentioned above, total

the signs of these formulas. That isspending conforms more closely to a formula
policymakers in these districts seem to shafigan does instructional spending. If, in fact,

some degree of agreement about which g¢hool districts rely on formulas only to allo-

these factors should lead to more generogste teachers, as is sometimes claimed, one
funding of the schools and which should leagould expect that it would be the reverse—fnterestingly, ...
to less generous funding. For example, in afistructional spending should be better ex- 7

of these districts, elementary schools receiygained by student counts. Of course, the faEQtal spending
significantly less funding than high schoolsiors included in these regressions may be difonforms more
and middle schools are either somewhere frent from those used by the schools in prac; 1
between or insignificantly different from hightice and/or the regressions may be misspecified” > to a
schools. In general, per pupil resources dgr some other way. formula than
crease as enrollment increases, as fixed ex-

penses are spread over larger numbers of FIEb(tending the Statewide Formula
pils. In all districts except Akron (in which spending.

spending is lower in schools with more non-  The results of estimating the district spe-
white students) the representation of notific regressions provide evidence that the for-
white students did not have a significant immula describing the allocation of resources
pact on spending. Finally, to the extent thafiffers across districts—even across these rela-
poverty matters, districts direct greater reaively similar districts—thus suggesting that
sources toward schools with a greater reprgdditional exploration into the differences in
sentation of poor children. This agreemefe formula is warranted. To fully investigate
provides some encouragement that a consehe interdistrict differences in formulae and the
sus might be reached about a statewide f@gctors driving those differences would require
mula. a sophisticated behavioral model that explic-
itly models the determinants of the formula at
An important implication of these regresthe district level. Unfortunately, the data are
sions is that in some districts, school spenghsufficiently rich (in particular, there is an
ing conforms fairly closely to what might beinsufficient number of schools in many of the

a spending formula. In Canton, with 24jistricts) to allow the use of the more sophis-
schools, for example, almost 90 percent of thated techniques.

does instructional

7 In principle, Hierarchical Linear Modeling or a random coefficients specification could be employed to investigate these
further. However, the large number of districts for which there are only a small number of schools limits both the power and
usefulness of these techniques. These techniques could be usefully employed to an analysis focusing on a larger, perhaps
national, sample of large school districts.
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Table 6.—Parameter estimates for de facto spending equations, by district

Canton

Independent Q) 2) 3) 4) (5) (6)

variable BINSPUP BTOTPUP BINSPUP BTOTPUP BINSPUP BTOTPUP
INTERCEPT 4,519.0523*** 7,988.1835*** 5,743.6122*** 9,436.0988*** 5,175.0495*** 9,259.7223***
(341.1020) (514.5590) (748.0420) (806.0094) (740.1437) (908.0027)
ES -1,127.2139%** -2,402.5861*** -2,415.9646*** -3,964.0370*** -1,620.8029*** -3,192.3169***
(331.6388) (500.2836) (501.4096) (540.2650) (471.3010) (578.1884)
MS -654.0481** -1,072.7380** -1,098.9023*** -2,059.3137*** -764.2917* -1,478.6874***
(285.3450) (430.4485) (358.8110) (386.6161) (436.3912) (535.3614)
EFMADM -1.5930* -3.9265*** -1.0262 -2.7155** -3.4306*** -5.5805***
(0.8733) (1.3174) (0.9812) (1.0572) (0.9141) (1.1214)
EFMSQ 0.0004 -0.0015 -0.0000 0.0004 -0.0011** -0.0016**
(0.0008) (0.0012) (0.0004) (0.0004) (0.0005) (0.0006)
NONW -5.0342** -5.0425* -1.1676 -1.0745 2.5956 3.9820
(1.9721) (2.9749) (3.3607) (3.6211) (4.4838) (5.5007)
PFLCHP 15.5205*** 24.4612*%** 7.0341* 13.5203*** 19.9706** 20.4686**
(3.0855) (4.6545) (3.7929) (4.0868) (8.2651) (10.1396)
F 6.56 13.55 15.56 24.94 5.05 10.12
R2 0.4357 0.6145 0.8460 0.8980 0.2256 0.3686
No. of Observations 58 58 24 24 111 111
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Table 6.—Parameter estimates for de facto spending equations, by district—Continued

Independent (1) 2) ?3) (4) 5) (6)
variable BINSPUP BTOTPUP BINSPUP BTOTPUP BINSPUP BTOTPUP
INTERCEPT 6,111.3256*** 11,141.9698*** 4,393.5750*** 8,251.3905*** 5,495.1887*** 9,596.5269***
(432.3797) (590.4067) (891.5791) (1,712.3147) (759.2797) (1,188.0938)

ES -2,144.2415*** -4,274.3882*** -397.2438 122.0382 -1,937.3469*** -3,788.7045***
(218.1352) (297.8598) (839.1119) (1,611.5492) (610.9838) (956.0457)

MS -982.9600%** -2,085.5601*** 92.5501 1,005.5239 -743.6241 -1,983.6109
(202.1321) (276.0077) (815.6971) (1,566.5802) (525.9792) (823.0334)

EFMADM -2.9631*** -6.4364*** -0.6678 -7.2854** -1.5760 -2.5714
(1.0778) (1.4718) (1.5355) (2.9490) (1.1139) (1.7430)

EFMSQ 0.0006 0.0015 0.0015 0.0047 0.0004 0.0005
(0.0009) (0.0012) (0.0005) (0.0028) (0.0006) (0.0009)

NONW -1.5265 -0.9117 3.4245 6.8238 -10.0827 -34.1053
(2.7304) (3.7284) (3.2894) (6.317) (34.7044) (54.3042)

PFLCHP 9.5413*** 14.7500*** -5.4779 -1.7465 12.8651 24.5498
(2.4725) (3.3762) (4.9069) (9.4238) (25.0543) (39.2041)

F 22.01 44.90 2.32 3.22 6.93 8.81
R2 0.5178 0.6866 0.2680 0.3372 0.7481 0.7906
No. of Observations 130 130 45 45 21 21
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Table 6.—Parameter estimates for de facto spending equations, by district—Continued

Southwestern
Independent (2) 2) 3) (4) (5) (6)
variable BINSPUP BTOTPUP BINSPUP BTOTPUP BINSPUP BTOTPUP
INTERCEPT 4,480.3934*** 9,023.5325*** 5,302.1603*** 7,996.9847*** 4,871.3147%** 8,570.3755***
(468.9389) (581.0380) (1,414.7587) (1,766.9947) (210.0626) (388.1443)
ES -1,016.3088*** -3,005.7030%** -1,157.2649 -2,093.8784 -1,368.5551 *** -3,226.8649***
(304.2385) (376.9663) (1,027.0635) (1,282.7741) (180.7755) (334.0290)
MS -476.4134* -1,634.6487*** -982.4226 -1,349.4673 -686.6151*** -2,286.4558***
(256.8550) (318.2558) (972.1263) (1,214.1590) (197.1574) (364.2988)
EFMADM -1.6926** -3.8363*** -4.0928** -4.9090** -0.4332 0.0526
(0.7422) (0.9196) (1.6036) (2.0028) (0.5847) (1.0803)
EFMSQ 0.0005 0.0009** 0.0015 0.0018 -0.0003 -0.0014*
(0.0003) (0.0004) (0.0010) (0.0013) (0.0004) (0.0007)
NONW 10.9220 -3.3316 -0.5967 -3.3611 -0.0625 2.3005
(19.8617) (24.6096) (6.9547) (8.6863) (1.5667) (2.8948)
PFLCHP 2.3559 10.5796 5.6112 10.1729 1.2388 3.3896
(8.1444) (10.0913) (5.4745) (6.8376) (2.1681) (4.0061)
F 2.39 12.58 2.86 3.48 18.23 23.23
R2 0.4722 0.8250 0.5692 0.6161 0.6736 0.7245
No. of Observations 23 23 20 20 60 60

* Indicates significance at the 10 percent level.
** Indicates significance at the 5 percent level.
*** |ndicates significance at the 1 percent level.
NOTE: Standard errors in parentheses.
SOURCE: Author’s calculations.




Instead, we employ a fairly simple methodricts—the coefficient on URBAN is signifi-
to investigate the extent to which the coeffieant and negative. At the same time, all dis-
cients of the formula differ across types of digricts spending less money per pupil in larger
tricts—we interact each of the variables in thechools—the effect is somewhat more modest
formula with dummy variables indicatingin urban and small town/rural districts. Larger
whether a school is in an urban (URBANgnrollment does not lead to a significant in-
school district, whether the school is in a smatrease in spending in small town/rural districts,
town or rural district (STRUR), whether it isalthough this may be due to the limited varia-
in a medium- to large-size district (MLDIST),tion in school sizes within these districts.
having 10 schools or more, or a small district
(SMDIST), having 5 to 9 schools. The omit- As before, spending is lower in elemen-
ted categories are suburban districts and veagry schools than middle schools and, in turn,
small districts. lower in middle schools than high schools.

Overall, however, this differential is greatest

The results of these regressions are shownmedium- to large-size suburban districts,
in table 7. (An F-test of the joint significancenore modest in urban districts, and fairly small
of the interaction effects indicates significance small town/rural districts with fewer than Although all
at the one percent level.) The first two col20 schools. Finally, the estimates of the coef-
umns report the results of estimating the foficients on PFLCHP indicate that, on averagél,IStlflCt types
mula including the four dummies and interschools with a higher proportion of poor chilyjjsect greater
acting them with the model variables. In thdren receive less money in all but the medium

second two columns, only the interactions ate large districts. spending to
included because the included district effects schools with a
are collinear with the dummies. Regressions were also run including dis-

trict effects, and the results are reported | 1gher percentage

These regressions describe significant difolumns (3) and (4) of table 7. Recall thabf non-white
ferences in the formulae across different digacluding the district effects precludes the inétudents the
trict types. Urban, suburban, and small towrelusion of other district characteristics directly. ’ '
rural districts differ from one another—as inThus, the dummy variables for urbanizatioflcrement 1s least
dicated by the significance of the coefficientand district size are only included as interagy, \;+han
on the URBAN and STRUR variables—andions with the other included variables. Asseen
small and very small districts seem to be chgvreviously, these regressions summarize tf#ésmCts"'
acterized by different formulae than mediurfactors explaining the intradistrict variations
to large districts—as suggested by the signifin spending since the district effects control
cance of the coefficients on MLDIST. Overfor the interdistrict variations.
all, suburban districts spend the most, urban
districts spend less, and small town/rural dis- Again, the regressions reveal some system-
tricts spend the least. Conditional on urbamtic differences in spending patterns. Both
ization, however, it is the largest districts thahedium- to large-size and small-size districts
spend the most, small districts spend the leagirect more resources to schools with a greater
with the very smallest districts in between. proportion of non-white students. Also, larger

schools receive fewer resources per pupil than

Interestingly, the other coefficients in thesmaller schools, but there is no significant dif-
formula also differ by district type. Althoughference in the magnitude of the effect across
all district types direct greater spending tdistrict types. The same general pattern holds
schools with a higher percentage of non-whifer elementary, middle, and high schools, al-
students, the increment is least in urban didiough there are some differences in magni-
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Table 7.—Parameter estimates—Extended model—De facto spending equations—
Full sample
OoLS District effects
Independent Q) 2) 3) (4)
variable BINSPUP BTOTPUP BINSPUP BTOTPUP
INTERCEPT  4,553.4104*** 8,159.1161***
(139.3830) (231.3253)
URBAN -1,018.4175*** -2,160.7477***
(145.2759) (241.3253)
STRUR -1,647.9954*** -2,705.4696***
(131.8863) (219.0832)
SMDIST -161.8296 -206.7852
(111.2710) (184.8380)
MLDIST 432.1111** 1,151.9429***
(174.5420) (289.9406)
NONW 16.0468*** 31.2119*** -13.2571 -23.4058
(2.6228) (4.3569) (10.7425) (15.7845)
STRUR 0.2872 -7.0875 7.8073 5.1830
(4.0829) (6.7823) (7.1146) (10.4538)
URBAN -6.5752*** -19.0635*** -3.9050* -7.8621
(1.5200) (2.5250) (3.2023) (4.7054)
MLDIST -3.5311 1.3415 17.6927* 33.6018**
(2.4889) (4.1345) (10.6727) (15.6819)
SMDIST 0.3597 6.1570 14.0803 28.4378**
(2.5106) (4.1705) (10.6637) (15.6687)
EFMADM -1.9836*** -3.9618*** -1.5426*** -3.1494***
(0.3855) (0.6403) (0.4098) (0.6021)
STRUR 1.3936*** 1.8891*** -0.0114 -0.4427
(0.3262) (0.5418) (0.3003) (0.4412)
URBAN 0.5760*** 1.9078*** -0.5879* -0.4001
(0.2542) (0.4222) (0.2410) (0.3541)
MLDIST 0.3448 -0.3964 0.3543 -0.0946
(0.3999) (0.6643) (0.4327) (0.6357)
SMDIST 0.4855 0.5192 1.1998*** 1.4357
(0.3455) (0.5740) (0.3823) (0.5618)
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Table 7.—Parameter estimates—Extended model—De facto spending equations—

Full sample—Continued

District effects

Independent Q) (2) 3) 4)
variable BINSPUP BTOTPUP BINSPUP BTOTPUP
EFMSQ 0.0007** 0.0013*** 0.0009** 0.0016***
(0.0003) (0.0005) (0.0003) (0.0005)

STRUR -0.0005** -0.0004 0.0001 0.0006
(0.0025) (0.0004) (0.0002) (0.0003)

URBAN -0.0001 -0.0004* 0.0003* 0.0003
(0.0001) (0.0002) (0.0001) (0.0002)

MLDIST -0.0003 -0.0002 -0.0006* -0.0008
(0.0003) (0.0005) (0.0003) (0.0005)

SMDIST -0.0003 -0.0003 -0.0008** -0.0001**
(0.0003) (0.0005) (0.0003) (0.0005)

ES -707.5554*+* -1,958.9138*** -513.2042*** -1,584.6805***
(74.8695) (124.3696) (66.0931) (97.1142)

STRUR 679.8894*** 1,319.3973*** 433.4258*** 859.1444***
(77.8072) (129.2496) (69.7761) (102.5257)

URBAN 495.9085*** 1,154.7443*** 122.3482 382.3880
(95.2695) (158.2570) (90.5423) (133.0386)

MLDIST -680.6373*** -1,273.5738*** -810.1362*** -1,410.8970***
(110.6982) (183.8865) (100.9590) (148.3444)

SMDIST -5.9507 -2.2596 12.2332 61.4425
(65.4877) (108.7850) (58.4423) (85.8724)

MS -353.7326*** -1,121.4861*** -285.8409*** -994.8553*+*
(81.9766) (136.1755) (67.3776) (99.0015)

STRUR 270.0398*** 576.9025*** 137.4509 310.1056
(83.8020) (139.2078) (68.7854) (101.0701)

URBAN 372.1169*** 812.9524*** 156.9567 369.1622
(94.9849) (157.7843) (81.1824) (119.2856)

MLDIST -345.4480*** -634.3706*** -367.4975%+* -592.8579***
(112.6973) (187.2073) (96.2041) (141.3578)

SMDIST 85.8688 177.4243 95.8330* 11.2975%+*
(72.8828) (121.0694) (61.3524) (90.1483)
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Table 7.—Parameter estimates—Extended model—De facto spending equations—
Full sample—Continued
OoLS District effects
Independent (2) 2) ®3) 4)
variable BINSPUP BTOTPUP BINSPUP BTOTPUP
PFLCHP -11.0030*** -17.1926*** 13.6810*** 27.1694***
(3.0684) (5.0971) (4.5869) (6.7397)
STRUR 4.8865* 8.8392* -9.7229*** -16.0579***
(2.7983) (4.6484) (3.7540) (5.5160)
URBAN 5.3212** 7.3072* -6.5873** -14.0577***
(2.4905) (4.1371) (3.0890) (4.5388)
MLDIST 10.2722*** 13.7422*** -0.3487 -2.2029
(2.1439) (3.5614) (3.7608) (5.5260)
SMDIST 2.6571 -1.8254 -0.6484 -7.0508
(1.9430) (3.2276) (3.5519) (5.2190)
DUMFLE 218.4468*** 266.6123*** -60.3693 72.8194
(31.1797) (51.7941) (60.8923) (89.4723)
F 68.58 72.64 10.96 15.70
R? 0.4250 0.4391 0.7168 0.7838
No. of Observations 3284 3284 3284 3284
* Indicates significance at the 10 percent level.
** |Indicates significance at the 5 percent level.
*** |ndicates significance at the 1 percent level.
NOTE: Standard errors in parentheses.
SOURCE: Author’s calculations.

tudes. There are, however, significant diffeBimuIating a Statewide Spending
ences in the estimated effect of increased pdvormula

erty among the students. These regressions in-

dicate that, holding the district characteristics Although the spending formulas estimated
constant, schools with a greater proportion above are clearly simplistic—a more realistic
poor children receive greater spending. THermula would include additional variables de-
magnitude of the impact is greatest in subuseribing the special educational needs of stu-
ban districts (approximately $27 more in peadents, the relative costs of purchased inputs,
pupil spending for every one percentage poietc.—these estimates can be used to gain in-
increase in the percentage of students freght into the impact of allocating spending
lunch eligible) but still significant in urban dis-according to a statewide formula. Thus, we
tricts ($13) and small town/rural districts (apuse the parsimonious spending regression in
proximately $11). The coefficient does notolumn (2) of table 4 to estimate the total
vary significantly with the size of the district.spending per pupil that would be allocated to

each of the 3,284 schools in Ohio.
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More specifically, “formula spending” is adoption of such a statewide formula. Al-
found as the amount of spending predicted liyough high spending school communities may
the regression for each school. Next, we corbe willing to accept some redistribution in or-
pute the change in spending that would reswgér to achieve greater equity across schools
as the difference between predicted and amd districts within the state, it seems unlikely
tual spending. Since this change is, in faahat they would support a formula such as this
the prediction error or residual of the regreshat would substantially change their own
sion, the changes in spending average to zejgending. At the same time, those who would
across schools, by constructibiThat is, the gain money are quite likely to support finance
average school should neither gain nor loseform and the frequencies in table 8 indicate
money if spending was allocated accordinghat they are in the majority—almost 55 per-
to this formula. Of course, there are signifieent of the schools in the sample (enrollin lthouoh hich
cant changes in the distribution of spendingoughly 55 percent of the students) experience ough hig
Perhaps most important, although disparitiemins, rather than losses. spending school
in spending would not disappear, they would ommunities may
be significantly ameliorated. As an example, Thus far, this paper has considered a ra(ﬁ-
while current spending ranges from a low afal change in the financing of public schools-be willing to
$2,346 per pupil to a high of $13,622, forthe move from district control of the distribu-accept some
mula spending would be significantly morgion of spending to state control. Although =~ . .
compressed—the lowest spending schothis has considerable appeal, the political ob¢distribution in
would spend $3,820 and the highest spendisgacles to enacting such a reform are unliketyrder to achieve
school would spend $7,637. (The standatd be overcome quickly. A more realistic
deviation would shrink from 1,089 to 599.) policy would be to reallocate the state fundin%

currently provided to schools in order to efit seems unlikely

As shown in table 8, under such a forfect a distribution of spending that most close%
mula, most schools would see relatively mocpproximated the preferred distribution. That
est changes in spending. Roughly half woulg, reduce or eliminate state aid to schools idefPpoOrt a
see spending changes of less than 10 perceifitd as spending “too much” by the formular,rmula .. that
and roughly 80 percent will see changes leasd increase state aid to those spending “too
than 20 percent. Measured in dollar termittle.” For 1,351 of the 1,486 schools thatvould
roughly half will see changes in per pupivould lose money in formula financing, thesubstantially
spending of less than $500 and roughly 80 petecessary cutback could be accomplished b% hei
cent will experience changes of less thamducing or eliminating state aid currently recANGE thelt own
$1,000 per pupil. Of course, a significanteived. However, the incentive implicationspending.
number of schools would see large spendirigr local revenue raising by schools are seri-
changes. Most of those will be increases; howus and problematic. Given these limitations,
ever, there are those that would see signifidopting such a modified formula system
cant decreases. For example, 65 schools woulduld lead to a substantial reduction in dis-
be allocated more than 30 perclerssmoney parities in spending overall—the standard de-
than they currently spend. As expected, thegtion for the modified formula approach is
are the schools that currently spend substar0, which is higher than the 598 of formula
tially more than most of the schools in thepending, but still quite a bit lower than the
state. 1,089 of the current system. (Since mean

spending is roughly the same for all three dis-

Notice that this simulation suggests thatibutions, the coefficients of variation would

there would be substantial opposition to thehow the same pattern.) The reduction in the

reater equity ...

at they would

8 More important, perhaps, is that overall spending remains relatively constant—in large part because enrollment is included
among the regressors.
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Table 8.—Distribution of spending changes if hypothetical state-wide formula were
adopted
Frequency Percent
(A)
Total 3,284 100.0%
Spending gains
30.01 percent or more 191 5.8%
20.01-30 percent 261 7.9%
10.01-20 percent 538 16.4%
0-10 percent 808 24.6%
Spending declines
0-10 percent 768 23.4%
10.01-20 percent 477 14.5%
20.01-30 percent 176 5.4%
30.01 percent or more 65 2.0%
(B
Total 3,284 100%
Spending gains
$2000.01 or more 15 0.5%
$1,500.01-$2,000 69 2.1%
$1,000.01-$1,500 232 7.1%
$500.01-$1,000 588 17.9%
$0-$500 894 27.2%
Spending declines
$0-$500 733 22.3%
$500.01-$1,000 420 12.8%
$1,000.01-$1,500 164 5.0%
$1,500.01-$2,000 81 2.5%
$2,000.01 or more 88 2.7%
SOURCE: Author’s calculations.

range of spending would not, however, shrin€onclusions

as significantly as under formula financing.

Again, the “bottom” is brought up—from This paper uses school and district level
$2,346 to $3,820—but, since the highestata from Ohio for 1995-96 to analyze the dis-
spending schools received little state fundingibution of spending across schools and dis-
to begin with, spending at the top is relativeliricts to inform the policy debate regarding
unchanged—the new maximum of $12,829 islock grant funding for public schools. The
only marginally lower than the current $13,62tesults have indicated that the patterns of spend-
and nowhere near the $7,636 recommendedibg across and within school districts in the state
the formula. of Ohio vary substantially. These differences
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are driven by both differences in the schoolg/stem of state-level block grant funding might
and by differences in the districts in whiclave an intuitive appeal, such a system would
these schools operate. Districts differ not onljiffer substantially from the current system,
in their average spending, but also in the wary that it would likely standardize both the level
that they distribute spending between elemeand distribution of spending across districts.
tary, middle and high schools, for examplé straightforward simulation indicates that a
There appears, however, to be some modicughift to allocating spending according to a
of agreement across districts about which statewide spending formula would signifi-
these factors ought to trigger greater spencantly reduce the disparities in spending be-
ing and which should trigger less spendingween the highest and lowest spending schools
At the same time, the regressions reveal a faind much of the redistribution could be ac-
amount of diversity in the size of the reeomplished by re-allocating state aid money. . .
sponse—whether due to differences in enroM/hile such a policy change would likely be [W]hile moving
ment, student poverty, etc. opposed by schools experiencing spending de- to a system of
clines, simulations suggest that since more
As noted above, the regressions indicasehools (enrolling more students) gain, there
that the combination of interdistrict variatiormay be sufficient political will to adopt such grant funding
in the overall level of spending and théroad finance reforms. An intermediate plan, might have an
intradistrict variation in the allocation acrosshat would redistribute only state funding now
schools results in a spending system in whi@tlocated to public schools according to the
only about 30 percent of the variation in spendermula, might be more politically palatable such a system
ing is explained by a set of factors that shoutd those who favor local control. Such a pro- .
) . . L . would differ
play an important role in any spending forgram would still direct substantial cuts to a
mula that might be adopted—enrollment, thiarge number of schools, but would not con- substantially
grade level served by the school (elementastrain schools in their locally financed spend-
middle or high school), and the percentage ofg, offering school districts the opportunity _ .
non-white students or those eligible for fret offset the loss of state aid with additional system, 1n that it
lunch. Thus, a move to any statewide formulacal tax revenue. would likely
based upon these characteristics would be i
likely to produce significant changes in the  Clearly, these results are only suggestivesmﬁda]fdlze both
pattern of spending across Ohio publiand much additional work is warranted to in- the level and
schools. Clearly, there are variables not ifierm the policy community. As the push to
cluded in this formula (due to limitations inschool-level financing and control continues,
data availability) that could be expected to bie is advantageous to look to the lessons of- spending across
included in any adopted formula—such afered by the varied actual experiences of school
those describing the special educational neatistricts within an individual state to guide
of students or describing the costs of puthese policy decisions. This paper offers
chased inputs, etc. Thus, while moving to progress in that direction.

state-level block

intuitive appeal,

from the current

distribution of

districts.
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New Revenues for Public Schools:
Alternatives to Broad-Based Taxes

Michael F. Addonizio
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Introduction

Although discussions of public elemenboth school enroliments and expectations for
tary and secondary education in the Unitextademic achievement continued to rise. To
States often include calls for greater financiateet their students’ and communities’ expec-
commitment to our schools, K-12 educatiogations in the face of essentially flat real rev-
enjoyed steady and substantial growth in reathues from traditional tax sources, local school
resources over the century-long period endistricts in recent years have turned increas-
ing in 1990 (Hanushek and Rivkin 1997ingly to nontraditional sources of revenue.
Guthrie 1997). Nearly all of the school revfhese nontax sources of revenue, which are
enue of this period was raised from a set nbt consistently reported by local school dis-
broad-based state and local taxes, with the retddets in standard financial statements, include
tive shares of state and local tax revenuaser fees; partnerships with postsecondary
changing substantially. Revenues from locathools, government agencies, and private
taxes, almost exclusively property taxes, hab@sinesses; donations; volunteer services; in-
fallen from more than 80 percent of the totaérest earnings on investment of school re-
in the 1910-30 period to about 45 percent Bpurces; and the creation of educational foun-
the mid-1990s, whereas state contributiongations to promote giving from individuals and
raised primarily by sales taxes and persorialisinesses. New sources of revenue may also
and corporate income taxes, have risen fratome from new forms of school choice.
less than 20 percent in the 1910-30 period to
nearly 48 percent by 1995. Federal funding, This paper will examine the sources of
never a substantial share of total public schabkse nontraditional revenues, the institutional
revenue, has risen from negligible levels duarrangements by which these revenues are
ing the pre-1930 era to about 7 percent by 198%sed, and the legal restrictions placed on
(Howell and Miller 1997). In sum, varyingthese revenue-raising activities. This paper
combinations of broad-based local, state, andll also assess the extent of public reporting
federal taxes provided U.S. public schoolsf such revenue and review the proposed re-
with steadily rising support over this extendegorting standards of the Governmental Ac-
period. counting Standards Board (GASB) regarding

these revenues. Finally, the activities and im-

This century-long trend of steady revenueact of local educational foundations in Michi-
growth, however, came to an abrupt halt ggan will be examined and comparisons will
1990 (Hanushek and Rivkin 1997), althoughe drawn between foundation and
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nonfoundation districts in terms of educationanjoyed remarkably steady revenue growth.
and socioeconomic characteristics. Hanushek and Rivkin (1997) report that real
expenditures per pupil increased at 3.5 per-
National trends in K-12 public schoolcent per year over the entire period of 1890
spending are summarized in the section titlethoo, with total annual expenditures rising
“National Trends in Public School Spending.from $2 billion to more than $187 billion, in
The rise of nontraditional revenue for the sugpnstant 1990 dollars, over this period. This
port of public elementary and secondaryearly 100-fold increase is more than triple
schools is discussed in the “Sources of Nofhe growth of the U.S. gross national product
traditional Revenue” section, along with speGNP) over this period, with K—12 public
cific sources of such revenues. The work @fchool expenditures increasing from less than
the GASB regarding these revenues and compercent of GNP in 1890 to 3.4 percent in
ments on the extent to which states collect sugho0. This increased spending resulted from
revenue data from local school districts is reg combination of falling pupil-staff ratios, in-
viewed in the “Donor Activities” section. Increasing real wages paid to teachers, the ex-
the “Enterprise Activities” section, publicpansion of educational services for special
school revenue and expenditure trends B{ucation students, and rising expenditures
For the past Michigan since the adoption of constitutionaputside the classroom, including spending on
limits on taxes and expenditures in 1978 aggntral administration, plant maintenance, and

examined. The “Shared or Cooperative Agupil transportation (Hanushek and Rivkin
elementary and tivities” section begins a detailed examinationggv).

of nontraditional revenue for Michigan public
‘ . schools, including trends in revenue collections  Since 1990, however, the growth rate in
education in the since 1988-89 as reported in local district fber pup|| expenditures appears to have fallen

United States has nancial reports and key findings from a sufprecipitously. Although real spending per pu-
: vey of local education foundations. This segil grew at a rate of 3.75 percent in the 1980s,
enjoyed tion also compares foundation and nonfourthe growth rate from 1990 to 1993 was a mere
remarkably dation districts on selected socioeconomic angs percent (U.S. Department of Education
educational variables. A model of local edut995). This lower growth rate is due, in part,
cation demand to test for behavioral differto the return of growth in school enroliments,
growth. ences between residents of foundation aRghich have been rising nationally since 1981.
nonfoundation districts in Michigan is pre+urthermore, resulting fiscal pressures on
sented in the “Reporting Nontraditional Revpyblic schools are exacerbated by the steady
enue” section; empirical results are presentgflowth of the special education population,
in the “Public School Revenue Trends ifior whom financial support is mandated by
Michigan” section. Conclusions regarding theederal law. As noted by Meredith and
equity effects of nontraditional revenue, parngnderwood (1995), cost containment is of
ticularly local foundation revenue, and thgnly secondary importance in the special edu-
extent to which such revenues are, and shogtion paradigm. Under the Individuals with
be, included in standard school district finanpisabilities Act (IDEA), school districts must
cial reports are presented in the “Nontraditiongkovide every special education child with a
Revenues for Michigan Public Schools” sedree, appropriate education regardless of cost

century, public

secondary

steady revenue

tion. to the district. On average, per pupil expen-

ditures for special education equal approxi-
National Trends in Public mately 2.3 times per pupil expenditures for
School Spending regular education (Chaikand et al. 1993).

_ Moreover, the special education population
For the past century, public elementary angbntinues to grow more rapidly than the gen-
secondary education in the United States haga| student population, rising from 11.6 per-
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cent of total enrollment in 1990 to 11.9 perenue. The term “nontraditional” appears to
centin 1992 stem not from a limited history of school rev-
enue raised from sources other than broad-
These pressures on regular educatidrased taxes but from their relatively small
funding are exacerbated by stringent tax amdagnitude. Research into the collection of
spending limits enacted in a number of statéisese revenues dates to at least the early 1980s.
(Mullins and Joyce 1996; Mullins and CoxVieno (1984) categorizes these efforts to aug-
1995). ment traditional, broad-based tax revenues into
three types of activities: donor activities, in-
As of 1994, 43 states specifically limiteccluding the solicitation of goods, services, and
local revenues and expenditures by mean®mney; enterprise activities, involving the sell-
considered more constraining than full disclang or leasing of services and facilities; and
sure—truth in taxation measures that requistared or cooperative activities, whereby func-
public discussion and specific legislative adions are pooled with other agencies or orga-
tion prior to enactment of tax rate or levy innizations to lower costs. Other nontraditional
creases (Mullins and Cox 1995). Twelvanitiatives include the investment of school
states have set overall property tax rate limiesources and the pursuit of new government
tations. Thirty states limit tax rates levied bfunds through grant writing (Pijanowski andAs revenue
specific types of local governments. TwentyMonk 1996). Schools and school districts have
: . ) T e " orowth from
five states limit local tax levies, 6 states limienjoyed limited and uneven success in raisi
the growth in assessments, 3 states limit ger@venues from these sources. Potential budtroad-based
eral revenue growth, 8 limit expenditurgetimpacts of 7 percent to 9 percgnt have b,e?z[]xes slowed and
growth, and at least 17 have some form of fuleported for public schools in regional studies
disclosure requirement (Mullins and Joycef alternative revenues (Meno 1984; Picus gnrollments grew,
1996)? Mullins and Joyce (1996) examinedl. 1995; and Salloum 1985). Although thf)ublic schools
the effects of tax and expenditure limitationmotivation of such revenue-raising efforts is )
(TELs) using pooled, cross-sectional, timesften some degree of fiscal stress, some elficreasingly
series models of state and local spending adeince suggests that relatively wealthy schogbught revenue
observed a diminished use of broad-basestricts enjoy greater success in tapping in .
. o ) rom alternative
taxes at the local level and a “dramatic irthese revenue sources than do their less-afflu-
crease in reliance on user charges and miscett counterparts. Thus, these revenues mayurces.
laneous revenue sources from both state agxert a mild disequalizing effect (Addonizio
local governments.” Asrevenue growth from997).
broad-based taxes slowed and enroliments
grew, public schools increasingly sought reqonor Activities
enue from alternative sources.
Direct Donations. Meno (1984) charac-
Sources of Nontraditional terizes donor activities as any activities in-
Revenue tended to raise funds, goods, or services from
nongovernment sources. These donations can
Public school districts across the Unitethke the form of direct district fund-raising
States have long attempted to identify and tdgpm individuals or from corporations and
into so-called nontraditional sources of reoundations. Resources raised in this fashion

1 Because of the mandated status of special education, the expansion of special education in either scope or intensity would take
a larger share of any new revenue in times of slow budget growth.

2 Mullins and Joyce (1996) note the difficulty in assessing the degree of constraint imposed by these limitations. Mechanisms
such as local popular or legislative votes, authorization by state tax commissions and state legislatures, and charter and
constitutional revisions are provided to suspend the provisions of these constraints and, depending on their comprehensive-
ness, circumvention is more difficult in some cases than in others. Comparisons across and within states are further compli-
cated by variations in the definition of the property tax base, in assessment practices, and in the exclusion of var@us revenu
and expenditure categories (e.g., long-term debt, fees, and charges) from the limitations.
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Although reliable
national figures
are not available,
the National
Association of
Educational
Foundations
estimates that by
the year 2000
there will be
4,000 public
school
foundations
throughout the
United States.

may consist of large single donations for a spEer example, the Escondido County Union
cific purpose. For example, the Beloit publi¢dligh School District in California established
schools in Wisconsin received $440,000 frora foundation following passage of Proposition
a local foundation to buy microcomputers a%3 to support its interscholastic athletics pro-
part of an experimental program in computegram (Meno 1984). In New York City, par-
education (Meno 1984). Other examples @hts in an affluent area raised money to retain
direct donor activity include an enrichmena popular teacher whose job was threatened
fund established by local businesses and coby budget cuts (Anderson 1997).
munity members in the Tuscon (Arizona) Uni-
fied School District, the funding of a dental  Although the scope of such foundation ac-
prevention model in the Wichita city schoolsivity across the United States has yet to be
by the American Dental Association, and thaccurately measured, the rise of these organi-
support of a health education project in theations is not surprising in light of the slow-
North Glenn (Colorado) School District by theéng of revenue growth for public schools. This
Gates Foundation (Meno 1984; Maeroff 1982levelopment, however, has not been viewed
with universal approval. Concern has focused
Indirect Donations: School District on the possible disequalizing effects of foun-
Foundations. School districts in recent yearsglation revenue. Virtually every state allocates
have turned increasingly to an alternative typehool aid to local districts by means of equal-
of donor activity—the indirect donation ofizing formulas designed to offset disparities
funds through local district educational founin local fiscal resources. Local education
dations, which are nonprofit organizations créeundations have raised concerns that they
ated to receive donations for the district. Fanay exacerbate fiscal disparities. For ex-
example, in Michigan, 153 such nonprofit orample, political economist and former U.S.
ganizations have been established by local disabor Secretary Robert Reich has character-
tricts to raise revenue for curriculum improveized these organizations as “another means by
ments, enrichment activities, capital projectsyhich the privileged are seceding from the
and instructional materials, and also teest” (Pollack 1992). The impact of local edu-
strengthen links between schools and commeation foundations on school finance equal-
nities. Furthermore, this activity in Michiganization efforts in Michigan is examined in the
appears to be part of a growing national trenslection titled “Nontraditional Revenues for
Although reliable national figures are not availMichigan Public Schools.”
able, the National Association of Educational
Foundations (NAEF) estimates that by the year Indirect Donations: Booster Clubs In
2000 there will be 4,000 public school founaddition to school district foundations, schools
dations throughout the United States (NAEFely on booster clubs to support specific ac-
1996). tivities. Club members develop fund-raising
strategies, including networking with local
Districts may create foundations througbusinesses, and coordinate their efforts with
which money can flow to fund a variety othe school activities they support. Club ac-
school activities. Examples of large, urbativities may focus on a single school or an en-
districts taking this approach include San Fratire district. School programs enjoying the
cisco, Washington, D.C., Dallas, and Oaklandupport of boosters include athletics, band,
California (Meno 1984). Alternatively, foun-orchestra, chorus, debate, and drama (Meno
dations may be created for a single purposk984). Booster volunteers, who are often

3 Nationally, states provided 46 percent of K—12 public school revenues in 1993-94, with most aid distributed so as to offset
differences among local districts in the ability to finance education. The sole exception is New Hampshire, where state aid
comprises a mere 7 percent of K-12 public school revenue. Local property taxes, on the other hand, provide 90 percent of
school revenue, while federal sources provide the remaining 3 percent (Gold et al. 1995).
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school parents, frequently obtain donations &dw local public schools to charge fees for re-

school supplies (e.g., equipment, uniformgjuired textbooks (Hamm and Crosser 1991).

from local vendors who are then providetMany more states, however, allow fees for

commercial access to the students through apeneral school supplies and services. This

vertising in school venues and publicationsame survey found 29 states permitting equip-
(Pijanowski and Monk 1996). In additionment fees, 20 states permitting lab fees, and

members often make direct cash or in-kin20 states allowing fees for field trips. Other
contributions to support school activities andermitted fees included general supplies (12

associated staff (e.g., end-of-season gifts states), workbooks (15 states), and pencils and

bonuses for coaches). Although anecdotal epiaper (11 states; Hamm and Crosser 1991).

dence suggests that booster activities are wide-

spread across U.S. public schools, research Tuition fees are generally prohibited for

in New York state revealed that many schooéquired courses offered during the academic

officials were not familiar with booster clubyear. Furthermore, although fees for elective i
activities associated with their schooland summer school courses have been allowledlls & growing

(Pijanowski and Monk 1996). in the past, they have been subject to legal chalbmber of
lenge in recent years (Dayton and McCarth hools h
Enterprise Activities 1992)¢ On the other hand, fees for extracu ChOOoIs have

ricular activities have become more wideconsidered the
spread in recent years. A total of 23 stateﬁsn
User Fees. Under these arrangementsallow fees for participation in school clubs and
users of school-provided programs or serviced states allow fees for participation in intertees for
are required to pay for those services. Exeholastic sports (Hamm and Crosser 1991)4;cational
amples of fee-based arrangements are drivimirty-four states permit fees for pupil trans- )
education programs, swimming instructiongortation, although these fee revenues are re?élpplles of
school supplies, athletics, and pupil transpotively small (Wassmer and Fisher 1997). Manyervices, these
tation. However, as a growing number dbcal school boards provide fee waivers f
schools have considered the imposition of feekildren of low-income families. Although
for educational supplies or services, these femmny states permit the use of fees for “auxit—hallenged on
have been challenged on federal and state c@ary” services, local school districts have useFIe deral and state
stitutional grounds and state statutory provthem only minimally. User charges provided o
sions* Restrictions on the enforcement obnly 3.2 percent of school district revenue igonstitutional
school district fee policies are largely a matt977, and then declined to 2.8 percent of reg'rounds and
ter of state law, as federal courts generally denue in 1991 (Wassmer and Fisher 1997).
fer to state authorities in these matters (Day-
ton and McCarthy 1992). Leasing of Facilities and Services.Lo- provisions.
cal school boards often raise revenue by leas-
According to a 1991 survey of state deing facilities to community organizations or
partments of education, only eight states gbrivate enterprises. In some instances of se-

position of

0
frees have been

state statutory

4 For an analysis of the constitutional challenges to school fee policies, see Dayton and McCarthy 1992.
5 These eight states are Alaska, lllinois, Indiana, lowa, Kansas, Kentucky, Utah, and Wisconsin.

5 Historically, courts have held that summer school fees were constitutional because summer school was not considered part of
a student’s entitlement to a free public education. However, as more states establish minimum competency testing programs
for promotion and graduation and require summer school attendance for students who fail these exams, summer school may
be increasingly viewed as part of a student’s entitlement. Furthermore, although fees for elective courses have been upheld by
the Supreme Courts of New Mexico and Montana, the Supreme Court of California held that all educational activities must be
free (Dayton and McCarthy 1992).

7 As Dayton and McCarthy (1992) note, low-income families may choose to withdraw from user financed activities rather than
face the potential embarrassment of seeking a waiver.

8 Wassmer and Fisher (1997) observe that, although U.S. school districts employ user fees only minimally, as much as $30
billion in expenditures on auxiliary services could be funded through fees.
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School districts
sometimes seek
to share
operating costs
by establishing
cooperative
programs with
other
governmental
agencies, private
nonprofit or
community
organizations,
colleges or
universities, or

businesses.

verely declining enrollments, districts hav&Shared or Cooperative
leased entire buildings to private tenantACtiVitieS

(Pijanowski and Monk 1996).Districts also
lease excess space to public agencies in ex-
change for services to be provided to students, School districts sometimes seek to share
school staff, and neighborhood residentsperating costs by establishing cooperative
(Meno 1984). In addition to leasing propertyprograms with other governmental agencies,
some districts raise revenue by leasing serivate nonprofit or community organizations,
vices. Examples include selling food serviceslleges or universities, or businesses.
or computer support (e.g., business services,
test scoring) to private nonprofit organizations Governmental Agencies. Examples of
or private schools, and the sale of transportteese activities include the use of public build-
tion services to public nonprofit organizationgngs for instruction, the shared use and cost
or government agencies (Meno 1984f recreational facilities (e.g., pools, gymna-
Pijanowski and Monk 1996). siums), and sharing transportation vehicles
with local governmental agencies (Pijanowski
Sale of School AccessThe sale of ac- and Monk 1996). According to Meno (1984),
cess to school markets, generally through atthe most common shared activity between
vertising on school property or in school pubschools and governmental agencies involves
lications, is another means by which publithe running of local parks and recreation de-
schools generate revenue. Examples inclugartments, including the shared use and main-
the sale of advertising on school buses in Neenance of playing fields and grounds. Al-
York City and advertising on homework handthough most of the arrangements are intended
outs in California (Pijanowski and Monkto be fiscally neutral for both parties, there
1996). School districts also sell concessior@se exceptions. For example, the Merced City
to businesses for various services such as stGalifornia) School District provides use of
dent pictures and vending machine operatioraying fields and grounds to the parks and
Perhaps the most well-known example of threcreation department. In return, the depart-
sale of school access is the arrangement lmeent makes a yearly contribution to the
tween Whittle Communications Channel Ondistrict’s capital account for fields and grounds
and local school districts whereby, in exchangbat exceeds the district's additional operat-
for about $50,000 worth of programming anthg costs (Meno 1984).
equipment (including a satellite dish, record-
ers, and television sets), students are exposed Higher Education. These partnerships
to daily news broadcasts that include sonieclude opportunities for high school students
advertisements. In 1995, over 8 million stuo take courses at local community colleges
dents in approximately 12,000 schools resr 4-year institutions in lieu of high school
ceived daily broadcasts from Channel Oneourses. Under such cooperative arrange-
This audience comprises approximately 4ents, students would not pay tuition, and the
percent of the students in the 6th through 12tlollege would enjoy free use of school dis-
grades nationwide (Johnston 1995). trict staff!* Meno (1984) identifies a number

¢ Examples include a credit union in Southfield (Michigan) public schools, a dating service in the Hazelwood (Missouri)
School District, and the rental of playing fields and locker facilities to professional sports teams for preseason tr@ining cam
by the Phoenix (Arizona) public schools (Meno 1984).

10 Despite its broad list of subscribers, Channel One is not without its critics who cite its intrusive nature and the perceived
school endorsement of advertised products. As of 1992, the highest subscription rates were found in Michigan, Ohio, Penn-
sylvania, and Texas. On the other hand, Channel One is banned in California, Massachusetts, New York, North Carolina, and
Washington (Greenberg and Brand 1993).

11 Such arrangements, of course, may also be competitive. In Michigan, for example, high school students may enroll in courses
at community colleges and public universities with tuition paid frqomoarata share of state school aid, that is, in effect, a
transfer from the local school district to the postsecondary institution.
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of school districts that participate in graduatReporting Nontraditional
student internship programs with local unigeyenye

versities. For example, local colleges may
place psychologist interns in public schools,
where they perform standard school district Although revenue from enterprise, coop-
functions under district supervision but at arative, and direct donor activities are gener-
substantially lower cost to the district as conally reported in standard local school district
pared with regular staff costs. financial reports, revenues from indirect do-
nor activities are not. The apparent rise in the
Private Nonprofit Agencies. School dis- number of local education foundations and, to
tricts often share excess space with local sa-Hesser extent, booster clubs, and the dearth
cial service providers. Rather than charge tloéinformation regarding revenue levels raised
provider for a share of the cost of facility mainfrom these sources has been noted by the Gov-
tenance, the district makes the space availablenmental Accounting Standards Board
in return for social services provided to st GASB 1994). GASB, established as an arm
dents at no charge. As Pijanowski and Morif the Financial Accounting Foundation in
(1996) note, the ability of local schools to net984 to promulgate standards of financial a¢/\|ffiliated
gotiate such arrangements may assume mainting and reporting with respect to aCtiVi(‘)rganizations
importance as greater demands are placedt@s and transactions of state and local govern-
local schools for social services. mental activities, has noted the rise of “affili® ould be
ated organizations”; that is, organizations thalbnsidered a part
Business and Industry. Schools often are not themselves governmental entities bu% h
rely on business partnerships to share opegxst for the purpose of raising resources for the
tional, instructional, and programmatic costsuch entities. According to GASB standardseporting entity”
Businesses, in turn, are given an opportunigffiliated orga“nllzatlo_ns shoulc_i be co_ns’!deregnd subject to the
to enter schools and classrooms. Schools benpart of the “financial reporting entity” and
efit by gaining access to the expertise of busiubject to the same public reporting requiréame public
ness officials who have the opportunity tanents that apply to the governmental entit¥eporting
shape educational programs to meet needstofamples of such affiliated organizations ar- =
the business community (Monk and Brerguably include school district foundations and€quirements that
1997). Such cooperative arrangements daiessibly, booster clubs. GASB Statement N@pply to the
back to at least the 1960s. For example, N, The Financial Reporting Entityefines
York City schools have long maintained cothat entity as consisting of not only the pr
operative efforts with local businesses and imary government but also “organizations fagntity.
dustry to assist students as they enter the Vehich the primary government is financially
bor force. Activities include work-study, jobaccountable” and “other organizations for
placement, career guidance, basic skill traimhich the nature and significance of their re-
ing, remedial education, and curriculum ddationship with the primary government are
velopment (Meno 1984). such that exclusion would cause the reporting
entity’s financial statements to be misleading
A common result of school outreach t@r incomplete” (GASB 1994). The statement
the private sector is school adoption. In resited a nonprofit fund-raising corporation af-
turn for donations of money or service, busfiliated with a college as an example of an or-
ness employees receive training in teachimgnization that should be evaluated as a po-
techniques, use of athletic facilities, and at¢ential component unit subject to governmen-
cess to students for marketing researdal reporting standards that apply to the finan-
(Pijanowski and Monk 1996). cial reporting entity. However, the statement

“financial

governmental
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[A]n “affiliated
organization”...
meets the
tollowing criteria:
The organization
has separate legal
standing... The
affiliation with a
specific primary
government 1s set
forth in the
organization’s
articles of
incorpation...
[and] The
affiliation with a
specific primary
government is set
forth in the
organization’s
application to the
Internal Revenue
Service for
exemption from
payment of
federal income
tax pursuant to

Internal Revenue

Code...

did not provide specific guidance for identify-  According to the draft, the affiliated or-
ing these “affiliated organizations” (GASBganization should be reported as a component
1994)12 unit of the primary government “if the pri-
mary government has the ability to impose its
In December 1994, GASB published avill on that organization or there is a poten-
draft of a proposed statement that would egal for the organization to provide specific
tablish a definition for affiliated organizationsfinancial benefits to, or impose specific finan-
and financial reporting guidance for those oegial burdens on, the primary government.”
ganizations. According to the draft, an “afThe draft also states in a footnote that an af-
filiated organization” is one that meets the foffiliated organization should be reported as a
lowing criteria: component unit of the primary government “if
the nature and significance of the relationship
1. The organization has separate legal stanwlith the primary government are such that ex-
ing, where neither direct associatiorlusion would cause the primary government
through appointment of a voting majorityreporting entity financial statements to be mis-
of the organization’s governing body nofeading or incomplete.” The draft would re-
fiscal dependency exists. quire that an affiliated organization compo-
nent unit be included in the financial report-
2. The affiliation with a specific primary gov-ing entity “by discrete presentation” and pro-
ernment is set forth in the organization'sides guidance for reporting transactions be-
articles of incorporation—for example, bytween the primary government and the com-
reference to the name of the primary goysonent units of affiliated organizations, based
ernment in describing the purposes fasn the form of those transactions. In response
which the organization was established.to critical comments from public school
booster clubs and parent—teacher organiza-
3. The affiliation with a specific primary gov-tions (PTOs), the exposure draft was with-
ernment is set forth in the organization’sirawn and, at the time of this writing, is be-
application to the Internal Revenue Seing revised by GASB staff. Although the re-
vice for exemption from payment of fedvised statement is expected to exempt small
eral income tax pursuant to Internal ReWTOs and booster clubs from the financial re-
enue Code (IRC) 501(c)(3)—for exampleporting requirements, local school district edu-
by reference to the name of the primargation foundations will likely be subject to
government in response to any of the quesew disclosure requirements. Such founda-
tions contained in the exemption applicaion activity has been particularly widespread
tion—and the organization has beefm California and Michigan (Brunner and
granted that exemption. Sonstelie 1997; Addonizio 1997).

12 This omission is explicitly noted in a subsequent GASB Proposed Statement: “Under the financial accountability criteria
established in Statement 14, the inclusion of legally separate organizations in the reporting entity is based on either the
appointment process or fiscal dependency. Certain entities, however, are affiliated with legally separate organizations, cre-
ated for the specific purpose of providing financial assistance or other types of support to their programs without meeting the
financial accountability criteria defined in Statement 14. This occurs particularly among colleges and universities; it also
occurs among hospitals, museums, elementary and secondary education institutions, and other types of organizations. Be-
cause of the methods used to create and administer some of these organizations, the nature of their relationship is different
from what has been set forth in the Statement 14 “financial accountability” criteria...The Board believes that, despite the
absence of direct association through the appointment process or fiscal dependency, the relationships between the primary
government and some of these organizations are such that either financial accountability exists through other means or
exclusion would render the statements of the financial reporting entity misleading or incomplete...The Board concluded that
in certain circumstances these relationships make an affiliated organization an integral part of the primary government report-
ing entity. The Board also concluded that financial reporting could best recognize the nature of this relationship (in the
absence of direct association through the appointment process of fiscal dependency) through discrete presentation of the
affiliated organization on the face of the financial reporting entity’s financial statements” (GASB 1994, 7-8).
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Public School Revenue tion program created by the legislature in 1994,
Trends in M ichigan led some districts to search for nontraditional

sources of support.

Prereform Period. Trends in state and  Michigan School Finance Reform. In
local revenue per pupil from 1981-82 through994, the Michigan legislature enacted the
1992-93, in constant 1992—-93 dollars, are prstate’s most sweeping fiscal reforms in more
sented in table 1. than 20 years, reducing property taxes, increas-

ing the state share of school funding, and sub-

As table 1 reveals, total per pupil revenustantially reducing local discretion regarding
fell in 1982—-83 and 1983-84, as Michigaschool taxation and expenditure decisions. On
(and the United States) weathered a recesstbie allocation side, the new legislation replaced
that began in 1979 and persisted until 1988.20-year-old district power equalizing (DPE)
Real revenue then rose slowly through 198%€hool aid formula and numerous categorical
86, and increased a robust 9.6 percent in 198§rants with a foundation formula that closely
87. Following a modest 1.2 percent increasegulated local per pupil revenue. Each
in 1987-88, revenue rose by fully 14.5 pedistrict's 1993-94 combined state and local
centin 1988-89. The rate of real growth thdwase revenue for school operations became the
fell steadily from 1989-90 through 1992—93asis for determining its 1994—-95 foundation
turning negative in that year. This decline inllowance. The major components of a
real per pupil revenue growth, combined witldistrict's base revenues were loadlvalorem
flat or falling enrollments in many Michiganproperty taxes, DPE aid, and most state cat-
school districts and increasing academic ergorical aid.
pectations as reflected by more challenging
state assessments of pupil achievement in The new state formula substantially con-
reading, writing, mathematics, and sciencstrained per pupil revenue growth for high-
and an achievement-based school accredita-

Table 1.—Real state and local revenue per pupil, 1981—-82 through 1992-93 (constant
1992-93 dollars)*
Year Local revenue State revenue Total revenue
1981-82 $2,933 $1,577 $4,510
1982-83 2,862 1,452 4,314
1983-84 2,835 1,427 4,262
1984-85 2,884 1,563 4,446
1985-86 2,832 1,654 4,486
1986-87 3,103 1,814 4,917
1987-88 3,114 1,859 4,973
1988-89 3,732 1,963 5,695
1989-90 3,919 2,039 5,958
1990-91 4,065 2,096 6,160
1991-92 4,170 2,154 6,324
1992-93 4,163 2,150 6,313
Percent change +41.9 +36.3 +40.0
*Revenue was deflated by the implicit deflator for state and local government spending.
SOURCE: National Education Association, as reported in Gold et al. 1995.
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As the finance
system is
currently

designed, the
number of local
districts subject
to this constraint
will rise each
year, as relatively
low-spending
districts are
boosted to the
basic foundation
allowance and
then locked in at
that level.

spending districts® Furthermore, the state-cating state aid on a per pupil basis, recipient
imposed constraint on per pupil revenukcal districts with excess capacity and rising
growth was designed to become binding cenrollments enjoy positive marginal revenue
more local districts in the 1995-96 fiscal yeaand negligible marginal costs, whereas dis-
and beyond. This constraint is imposed dnicts with falling enrollments face declining
local districts in the form of a state basic fourrevenue and the need to lower variable costs,
dation allowance set at $5,000 for 1994-95 apdincipally staff costs. Although aggregate
indexed annually to nominal school aid fundchool district revenues and expenditures will
revenue per pupil. This basic allowance hatffer according to net changes in district fund
risen slowly, from $5,000 in 1994-95 to $5,15Balances, total operating expenditures provide
in 1995-96, $5,308 in 1996—97, and $5,462 some indication of the fiscal constraints fac-
1997-98. Local districts at or above the basieg local districts. Nominal and real total cur-
foundation allowance receive an absolute dalent operating expenditures (TCOP) for
lar increase in their district foundation allowMichigan’s local school districts from 1978—
ances equal to the dollar increase in the bagi@ through 1996-97 are presented in figure
foundation allowancé Districts below the 1. These data indicate a period of fiscal stress
basic foundation allowance in 1995-96 andell before the implementation of Proposal
subsequent years receive increases upAadan 1994. Beginning in 1979-80, real TCOP
double that amount. As the finance systemdeclined 4 consecutive years and did not re-
currently designed, the number of local digain the 1979-80 level until 1991-92. Indeed,
tricts subject to this constraint will rise eaclover the entire period examined, which be-
year, as relatively low-spending districts argins with the first year of the implementation
boosted to the basic foundation allowance amd Michigan’s constitutional tax and expen-
then locked in at that level. diture limitation amendment, TCOP rose only
about 1 percent annually in real terihs.
Aggregate Revenue Trends The finan-
cial position and revenue levels of a local dis-
trict also depend, of course, on its enrollment
levels. Given the universal practice of allo-

13 The foundation formula guaranteed each local district a per pupil allowance that ranged from the $4,200 minimum to a
maximum of $6,660, provided the district levied a local property tax rate of 18 mills on nonhomestead property. Specifically,
local districts with 1993-94 base per pupil revenue below $4,200 are raised either to $4,200 or to $250 over their 1993-94
level, whichever is greater. Districts between $4,200 and $6,500 in 1993-94 received a per pupil increase varying linearly
from $250 at $4,200 to $160 at $6,500. Finally, local districts with 1993-94 base per pupil revenue in excess of $6,500 were
allowed an increase of up to $160 per pupil if local voters approved hold harmless millage sufficient to raise the additional
revenue. This local millage is levied against homesteads to a maximum of either 18 mills or the district’s prior year millage
vote, whichever is less.

 The annual change in the basic foundation allowance is determined by a final index, which may be written as follows:
1= (R/R (M, /M)
where | = final index

R = total school aid fund revenue in current year

t

R,, = total school aid fund revenue in prior year

M, = total pupil membership in prior year

M, = total pupil membership in current year
The annual basic foundation allowance is determined by:
BF,=BF_ *|
where  BFE= current year basic foundation
BF,, = prior year basic foundation
The local foundation allowance for an individual district is determined as follows:
LF, = LF, + 2b—][(b-$50) * (LF,—$4,200) / (c—$4,200)]
where  LF = district's current year foundation allowance
LF, , = district's prior year foundation allowance
b = BF, - BF,, = current year increase in basic foundation allowance
¢ = BF, = current year basic foundation allowance
15 Popularly known as the “Headlee Amendment” after its author Richard Headlee, this constitutional amendment limited both
local property taxes and total state tax collections.
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Figure 1.—Total current operating expenditures (TCOP) for local school districts in
Michigan, 1978-79 through 199697

TCOP (in millions)
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SOURCE: Expenditure data obtained from the Michigan Department of Education, Local District Financial
Reports. TCOP is General Fund Total Expenditures less expenditures for capital outlay and community
services. Inflation indices obtained from the State Tax Commission of the Michigan Department of Treasury.

Nontraditional Revenues for As table 2 indicates, reported nontradi-
Michigan Public Schools tional revenue for Michigan school districts
has been fairly substantial, accounting for
nearly 6 percent of revenue from all sources,

Tracking the growth of nontraditional rev-down from nearly 8 percent in 1988-89, and
enues in Michigan public schools is made difnore than 20 percent of all local revenue in
ficult by the lack of complete and uniform rethe postreform period. Moreover, these re-
porting by local districts and consistent timeported revenues do not include indirect dona-
series data. One source of consistent, but hins, consisting largely of revenue raised by
torically limited, time-series data islocal education foundations. The extent of
Michigan’s Common Core of Data (CCD) forsuch foundation activity and associated rev-
school years 1988-89 through 1995-9@nue levels are examined in the next section.
These data are summarized in table 2.

Local Education Foundations in Michi-

Nontraditional local revenue includes feegan. Generally, a foundation is a nonprofit,
for transportation and student activities; intax-exempt entity with a board of trustees en-
vestment earnings; direct donations; and regaged in raising, managing, and disseminat-
enues from food services, tuition, summeng resources for one or more designated pur-
school, community service, and rentals. Hoses, such as charitable, religious, literary, sci-
does not include indirect donations, such &stific, or educational. Foundation trustees are
those from local education foundations. Notgenerally selected from the local community
the reduction in “total local revenue” effecteénd focus on raising resources, whereas direc-
by Proposal A, beginning in 1994-95. tors implement policies and programs.
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Table 2.—Michigan Common Core of Data, 1988-89 through 1995-96, share of

nontraditional revenue ($ in millions)

Total Total revenue Nontraditional local revenue

Year local revenue all sources Amount Total local All sources
1988-89 $ 5,190.430 $7,733.780 $ 598.645 11.53% 7.74%
1989-90 5,656.011 8,394.587 598.872 10.59 7.73
1990-91 6,098.938 9,054.147 627.728 10.29 6.93
1991-92 6,473.874 9,659.095 544,571 8.41 5.64
1992-93 6,802.640 10,766.136 651.660 9.58 6.05
1993-94 7,210.467 10,827.773 639.060 8.86 5.90
1994-95 3,159.482 11,925.311 658.171 20.83 5.52
1995-96 3,431.365 12,698.697 711.321 20.73 5.60
SOURCE: Michigan Department of Education.

Creating a local education foundation imp, to each associated local school district su-
Michigan is relatively simple. Organizers fileperintendent. A profile of the foundations and
a four-page Articles of Incorporation formthe respondents is presented in figure 2 and
along with a $20 fee, with the Corporatioiable 3.

Division, Corporation and Securities Bureau,
Michigan Department of Commerce, as re- As figure 2 indicates, the formation of lo-
quired by Michigan’s Nonprofit Corporationcal education foundations accelerated during
Act (P.A. 162 of 1982). Foundations genethe period of 1984 through 1993, a period
ally begin operations within 4 to 6 months ofnarked by variable growth in real per pupil
filing articles, and often exist alongside boosteevenue from traditional sources. The great-
and parent groups that also raise funds for teet annual increases in the number of local
local public schools. Although their fund-raisfoundations occurred in 1988 and 1990, when
ing activities may overlap (e.g., raffles, saleseal state and local per pupil revenue rose 1.1
etc.), foundations often focus on developingercent and 4.4 percent, respectively. Forma-
partnerships with corporations, individuation of new foundations slowed in 1994, when
major donors and other foundations, and sebkkchigan reformed its school funding system,
planned gifts through wills and memorialsand accelerated again in 1997 as the con-
Grants are often made to teachers for innovstraints on traditional source revenue imposed
tive instructional practices, visual arts, anly the reforms became binding on more local
technology, areas seldom supported by boostkstricts. The survey data summarized in table
groups. Furthermore, education foundatior&reveal that local education foundations are
usually limit grants to items not normally pargenerally found in suburban and rural school
of the local school district budget. districts. Annual foundation revenues, how-
ever, have been quite modest, averaging a

Surveying Foundations in Michigan. mere $17,024 in 1994—-95 among responding
Local educational foundations in Michigardistricts. Revenue levels have varied consid-
were identified through a key word search adrably across these districts, as indicated by
files of both the Corporation Division, Corpothe relatively large coefficients of variation
ration and Securities Bureau, Michigan Departer the district groups.
ment of Commerce, and the Charitable Trust
Division of the Michigan attorney general's  Comparison of Foundation and Non-
office. A total of 153 local education foundafoundation Districts. Although total foun-
tions was identified. A questionnaire was thetation revenues to date have been modest, the
mailed to each foundation and, as a followpresence of a local education foundation pro-
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Figure 2.—Educational foundations in Michigan
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SOURCE: Michigan Department of Consumer and Industry Services.

Table 3.—Profile of local education foundations responding to survey

Year Years of Number of foundations
established operation Urban Suburban Rural Total

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

Average foundation
revenue, 1994-95 $51,915 $16,915 $9,851 $17,024

Maximum $100,000 $65,000 $36,200 $100,000
Minimum 0 0 0 0
Standard deviation 46,802 15,611 8,521 21,489
Coefficient of variation 0.9015 0.9229 0.8650 1.2623
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— Not applicable.
*One foundation did not respond to urban/suburban/rural question.
SOURCE: Survey of Local Education Foundations; author’s calculations.
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vides a potential source of supplemental rethe two district groups. The differences in
enue for and suggests a heightened comnibe group means are statistically significant
nity interest in local public schools. To begiifior all remaining variables except tax base per
testing for educationally relevant differencepupil and 10th grade reading achievement.
between foundation and nonfoundation dissome differences are striking. For example,
tricts, one-way analysis of variance (ANOVAjousehold incomes are more than 20 percent
was used to compare the mean values of ségher, on the average, in foundation districts
lected district revenue measures, househadd compared with their nonfoundation coun-
economic characteristics, district size, an@rparts. Foundation districts also have a
measures of student achievement of each digwer percentage of children eligible for free
trict group. The foundation districts consisand reduced-price lunch under the National
of all 153 districts identified through the stat&chool Lunch Act and lower Federal Chapter
databases described above, not merely the slitnow renamed Title 1) expenditures than
vey respondents. These mean values and #ir nonfoundation counterparts. Further-
sociated significance levels are presented fnore, the average percent of students earning
table 4. satisfactory scores on the Michigan Educa-
tion Assessment Program (MEAP) are signifi-
As table 4 indicates, districts with educacantly higher among foundation districts on
tional foundations, on average, enjoy highdive of the six measures.
unrestricted public revenue per pupil, greater
enrollments, higher household income, and These results, although not unexpected,
higher student achievement than theraise concerns regarding the equity in the dis-
nonfoundation counterparts. Foundation digibution of educational resources across lo-
tricts also allocate a lower proportion of theigal school districts in Michigan. Michigan,
expenditures on general administratiorglong with virtually every other state, has
whereas spending shares for instruction aadopted state school aid formulas designed to
school administration are roughly equal acroskstribute more state aid to local districts with

Table 4.—Comparison of foundation and nonfoundation district means of selected
measures of revenue, expenditures, household income, enrollment, and
pupil achievement: One-way ANOVA

Variable Foundation Nonfoundation P-value

Household income $29,336 $24,359 < 0.0001

Percent subsidized lunch 23% 30% < 0.0001

Tax base per pupil $116,937 $114,483 0.7748

Math achievement grade 4 64.60% 60.66% 0.0023

Math achievement grade 7 53.11% 48.65% 0.0024

Math achievement grade 10 38.72% 35.64% 0.0116

Reading achievement grade 4 45.18% 40.95% 0.0005

Reading achievement grade 7 37.40% 33.98% 0.0030

Reading achievement grade 10 45.11% 43.44% 0.1567

Enrollment 4.267 2,605 0.0421

Chapter 1 revenue per pupil $109.59 $163.17 0.0130

Unrestricted public revenue per pupil $5,336 $5,148 0.0537

Percent spending for instruction 61.33% 61.22% 0.7770

Percent spending for school administration 6.00% 5.94% 0.6610

Percent spending for general administration 2.73% 3.75% <0.0001

SOURCE: Compiled by author with published data from the Michigan Department of Education and the

Michigan Department of Treasury. Data are for the 1994-95 fiscal year, except for 1993 household income.
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relatively low fiscal capacity, generally mea- F=
sured in terms of taxable property wealth per

pupil. Furthermore, state categorical grant
programs such as special education, compen-
satory education, and bilingual education are

the proportion of local property
taxes offset by the deductibility
of property taxes from state and
federal income taxes

designed to target additional resources to lo- Property taxes are supplemented by lump-
cal districts with relatively large concentrasum and matching aid to cover the total cost

tions of low-income children and other chil-of local public education.

Furthermore, the

dren who are educationally at risk. The rismedian voter pays only a fraction of the total
of local educational foundations in relativelyocal cost, based on the voter’s share of total
high-expenditure and high-income districttaxable property in the school district. Thus,
may offset, to some degree, the equity effedise tax obligation of the median voter is given

of the state’s school aid system. Furthermoray:
students enrolled in foundation districts were

overwhelmingly white, with an unweighted

average of 91 percent among these districtgherec =
thus raising additional equity concerns. These
concerns are mitigated, however, by the rela- k=
tively small financial contributions of the lo- S=
cal educational foundations, averaging
$17,024 in 1994-95 among responding school V=

districts. These effects may be further miti-
gated by the relatively large foundation con- V =
tributions made to urban districts, which are

generally property poor.

T=

[c(1-5)KIV,N)  (2)

total cost of public education in
district

lump-sum aid paid to district spending is
state share of additional dollar of

educational expenditures assumed to be
median household propertyderived from a
valuation

total property valuation of district

The demand for

education

median-voter,

majority-rule

Substituting (2) into (1) and rearranging,, , Jel where it

the median voter’s budget constraint becomes:

A Model of Local School
District Spending

P, * [e(1-s)(V,{VI(1-F) (3)

can be shown

Y + k(V/V)(1-s)= that...a

community’s

The demand for education spending is as- Thus, the total income of the median votetffective demand
sumed to be derived from a median-voteconsists of private income and the voter’s shafe . .
. . . : o . 1or education will
majority-rule model where it can be showf lump-sum aid received by the district, while
that, under certain conditions, a community’the voter’s price of education is the marginebe that of its
effective demand for education will be that ofost of increasing education expenditures PELedian income
its median income voter (see Bergstrom arplipil by one dollar.

Goodman 1973%

votefr.

The median voter is assumed to maximize
If the price of private goodsis denoted a utility functionU = U (X, ¢) subject to the
by p, the individual's budget constraint withbudget constraint given by (3). A demand

private income is:

function for local public education can then

be derived in terms of price and income. A

Y=p+T(1-F) (1)

whereT = local property taxes

simple model of education demand is:

16 From 1973 through 1993-94, Michigan required direct voter approval of local school taxes. Since 1994-95 district spending
levels under the foundation system were linear transformations of prior year spending (see Addonizio et al. 1995) and local
school districts serve a single purpose, 1994-95 district expenditures are likely to conform to the predictions of a median-

voter model.
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[R]esidents of
foundation
districts spend
more per pupil
from public (tax)
sources than
nonfoundation
district

residents...

E =b,+ b, PRICE + hINCOME + b FREE V.= total SEV of the district

+ b, ENROLL + h %INSTR (4) m= {(V*—V )/V }ifthe district re-
ceives GTB formula aid, O oth-
whereE = educational expenditures erwise
per pupil as determined V* =  nominal GTB formula SEV per
by local voters pupil guarantee
PRICE= marginal tax price faced V.= district's SEV per pupil
by the district's median
voter Data. The data on local school district
INCOME= median family income in enrollments, expenditures, SEV, and free and
the district reduced-price lunch eligibles were obtained
FREE= percent of children in dis- from the Michigan Department of Education.

trict eligible for free or The data on district average household income
reduced price lunch underwere obtained from the Michigan Department
the national school lunch of Treasury.
act (a proxy for educa-
tional need) Empirical Results
ENROLL= total district membership
(to test for economies of
scale inthe supply ofedu-  The model of school expenditures (equa-
cation) tion 4) is estimated with tax price term PRICE
%INSTR=  percent of operating ex-calculated according to equation 5. Descrip-
penditures allocated to in-tive statistics for each variable are presented
struction in table 5. To test for behavioral differences
between residents of in-formula and out-of-
Marginal Tax Price. A district's marginal formula districts, dummy variables are used
tax price of school spending is the cost to tHer the intercept and for each independent vari-
district's median voter of increasing per pupihble. The equations are estimated by weighted
spending by one dollar. In a guaranteed tdeast squares, where the weighting factor is
base (GTB) aid system, used in Michigan ithe square root of the number of families in
1993-94 to establish foundation spending lethe school district’
els for 1994-95 and subsequent years, the
matching ratém)for a local district is the state  As shown in table 5, residents of founda-
share of an additional dollar in locally financetion districts spend more per pupil from pub-
educational expenditures. This matching ratkg (tax) sources than nonfoundation district
in combination with district enroliment and theesidents, an expected finding in light of their
median voter’s share of the local district prodewer tax price for school spending. Average
erty tax base, determines the marginal tdousehold income is fully 19.5 percent higher

price: in foundation districts, whereas the percent
of pupils eligible for free and reduced-price
PRICE = n(V/V)(1/(1+m)) (5) lunchis 30.8 percent higher in nonfoundation
wheren= number of students in the disdistricts. Mean enrollment is higher among
trict foundation districts, whereas enrollments vary

V_= average residential state equalmore among nonfoundation districts.

m

ized valuation (SEV) in the dis-
trict (proxy for median house-
hold SEV)

17 Because sampling theory reveals that the error term will be a function of the size of the population tested (heteroycedasticity

ordinary least squares would be an inappropriate estimation technique (see, for example, Kmenta 1971, 322-26).
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Table 5.—Variables associated with public school expenditures: Descriptive statistics
199495
Foundation districts Nonfoundation districts
Standard Standard

Variable Mean deviation Mean deviation
Expenditure (E) 5,316 934 5,152 1,021
PRICE 0.55 0.23 0.86 0.44
INCOME 29,099 8,027 24,349 7,811
FREE 23.02 13.97 30.10 16.15
ENROLL 4,187 4,362 2,602 9,500
%INSTR 61.25 3.65 61.25 4.73
Sample size 152 382
SOURCE: Compiled by author with published data from the Michigan Department of Education and the
Michigan Department of Treasury. Data are for the 1994-95 fiscal year, except for 1993 household income.

The regression results reveal structur# insignificant, however, indicating that the
differences in the demand for public schoaklationship between income and desired
spending across the two voter groups. /Ashool spending does not vary across district
noted in table 6, the coefficient on DUMMYgroups. The positive and significant coeffi-
has the expected positive sign and is statistient on ENROLL (P-value of 0.000) and the
cally significant, indicating a preference foinsignificant coefficient on D*ENROLL indi-
higher public school spending on the part afate the absence of scale effects among both
foundation district residents that is not exdistrict groups. The coefficient on FREE is
plained by price, income, enroliment, or higinegative but insignificant (P = 0.607). In con-
educational need (i.e., FREE). The coefficiemtast, the negative and significant sign on
on PRICE has the expected negative sign HDtFREE indicates a negative relationship be-
is statistically insignificant. The coefficienttween school spending and concentrations of
on D*PRICE, however, is negative and sigow-income children among foundation dis-
nificant, indicating more price-elastic demantticts. Within this district group, higher spend-
for school spending on the part of foundatiomg among high-income and high tax base (i.e.,
district residents. Estimated point price elagsw PRICE) districts may swamp the effects
ticities of demand, calculated at mean per pof compensatory spending in less affluent foun-
pil expenditure levels and marginal tax priceslation districts. Finally, the coefficient on
are -0.3097 for foundation district voters an#hINSTR is negative and significant, whereas
-0.0049 for voters in nonfoundation distritts. the coefficient on the associated DUMMY

variable interaction term is insignificant, sug-

The coefficient on income has the exgesting that high-spending districts in both
pected positive sign and is significant at thgroups allocate more resources to noninstruc-
0.01 level. The coefficient on D*INCOME tional purposes at the margin.

8 The estimated price elasticity of demand for education spending for the combined sample obtained from a natural log form of
spending model is approximately equal to the point elasticities reported above. This estimated expenditure equation is:

In E =1In5.72—.1294 1n PRICE + .2699 1n INCOME
(.21) (.0130) (.0207)
Adj. R? = .278
The small standard errors indicate that the coefficients are statistically significant at the 0.01 level. This log fopuwlas a p

functional form for economic models because each slope coefficient may be interpreted as the (constant) elasticity of the
dependent variable with respect to the independent variable (see, for example, Kelegian and Oates 1981, 102—4).
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Table 6.—WLS regression coefficients for Michigan school district expenditure
equation, 1994-95
Independent variable WLS coefficient P-value
Constant 9,243.36 0.000
(806.72)
DUMMY 2,937.08 0.050
(1,496.28)
PRICE -29.396 0.501
(43.618)
D*PRICE -2,965.406 0.000
(3,30.275)
INCOME 0.0406 0.000
(0.010)
D*INCOME -0.0027 0.876
(0.017)
ENROLL 0.0088 0.000
(0.002)
D*ENROLL 0.0049 0.690
(0.012)
FREE -236.37 0.607
(459.85)
D*FREE -2,170.61 0.010
(842.95)
%INSTR -8,263.69 0.000
(992.80)
D*%INSTR 1,238.14 0.524
(1,942.18)
Adj. R? = 0.426
NOTE: Standard errors in parentheses.
SOURCE: Compiled by author with published data from the Michigan Department of Education and the
Michigan Department of Treasury. Data are for the 1994-95 fiscal year, except for 1993 household income.

Summary and Conclusions established by local districts to raise revenue
for curriculum improvements, capital projects,
instructional materials, and enrichment activi-

Since the beginning of this decade, publiges, and to strengthen links between schools
schools in the United States have been facadd communities. This activity in Michigan
with a dramatic slowing of per pupil revenués representative of activity nationwide.
growth, although school enrollments and ex-

pectations for academic achievement continue Although the rise of these organizations

to rise. To meet community expectationss not unexpected in light of the slowing of

school districts in recent years have turned irevenue growth and rising expectations for
creasingly to nontraditional sources to suppl@ublic schools, this development has not been
ment revenues from broad-based taxes. Sugbwed with universal approval. The equal-
revenues are raised through donor activitiigation of educational opportunities for all
enterprise activities, and cooperative activitieshildren, regardless of the wealth of their re-

Indirect donor activities are undertaken bgpective local communities, has long been an

school booster clubs and, increasingly, biynportant goal of education policymakers.

means of a new form of nonprofit organizavirtually every state allocates school aid to
tion, the educational foundation. In Michiganipcal districts by means of equalizing formu-

153 such nonprofit organizations have been
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las designed to offset disparities in local fisserns are mitigated somewhat by the relatively
cal resources. Local education foundatiorsnall financial contributions of the local edu-
have aroused concern that they may exacesational foundations.
bate the very fiscal disparities public policy
seeks to reduce. Moreover, state authorities In general, the demand for goods and ser-
are generally unaware of the scope of revenugees, including education, depends on price,
raising activities of foundations and boostancome and tastes. An ANOVA found price
clubs, because such revenues are rarely amd income to differ significantly between the
cluded in standard school district financialoundation and nonfoundation district groups.
reports. Furthermore, the estimated school expenditure
model revealed some difference in taste pref-
The Michigan research revealed that terences for school spending between residents
tal foundation revenues to date have beemnthe two district groups. The substantial per
modest, averaging a mere $17,024 per partigupil spending differences across the groups
pating district in 1994—-95. However, strikingvere partially explained by differences in
differences were found between foundatioprice, income, enrollment levels, and concen-
and nonfoundation districts, with averagg&ations of low-income children.
household income among the former group
exceeding the latter by more than 20 percent. In light of these findings, it appears that
The foundation districts, as a group, also hatkee rise of local education foundations in
a lower percentage of children eligible for fre#lichigan has not measurably negated that
and reduced-price lunch under the Nationatate’s efforts to reduce interdistrict dispari-
School Lunch Act, greater per pupil revenudses through the reform of public funding
from traditional tax sources, and higher meanechanisms. This result could change, how-
sures of student achievement in reading aegder, as state funding reform continues to con-
mathematics, as measured by the MEAP. Futrain per pupil revenue growth in historically
thermore, students enrolled in foundation disigh-spending and high-income districts and
tricts were overwhelmingly white, with anas such districts seek additional revenue from
unweighted average of 91 percent across thesmtraditional sources.
districts. Again, however, these equity con-
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Introduction

The advent of high performance standardpective (e.g., Duncombe, Ruggiero, and
has renewed efforts to understand and enhanieger 1996 and Imazeki and Reschovsky
the productivity of educational systems. Ana998). Therefore, it is important to understand
lysts are struggling to grasp the resource irthe dual nature of the relationship between
plications of these standards in the face of iproductivity and cost, and this paper begins
adequate conceptualizations of educationaith a conceptual model of these elements. It
productivity, imperfect data, and inadequatelg particularly important to distinguish among
developed statistical tools and research metihe various sources of cost in a productivity
ods. Despite these difficulties, progress fsamework. These distinctions are important
being made, and analysts are beginning fimm a policy perspective because school fi-
move from relatively simple input-outcomenance adjustments tend to evolve in a piece-
examinations to studies that explicitly tie outmeal approach in which the goal is to address
comes to costs. The purpose of this paperagarticular element of cost (e.g., the marginal
to assess this progress and to make suggesst associated with educating students with
tions for next steps. special needs, or costs associated with geo-

graphical differences in the cost of living).

Our starting point is the premise that th8ome recent cost studies are more oriented
education production function is a real andround the development of comprehensive cost
potentially very useful tool for those conimeasures that subsume the various compo-
cerned with improving the performance ofents. The interplay between the emerging
schooling systems. Closely related to the edecemprehensive cost indices and the existing
cation production function is the educatiopanoply of source-specific school finance ad-
cost function, and some of the most interegtistments needs to be examined, and a primary
ing contemporary education productivity repurpose of this paper is to prompt additional
search is being conducted from the cost pevork of this kind.
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The conceptual model also serves as a useme in many forms and exist within many
ful organizing device for the subsequent reontexts, but the trait they have in common is
view and critique of cost and productivity studa potential to be configured in ways that give
ies. We show how the various studies diffeise to something new, an outcome or result
with respect to the elements of cost—produof some kind. Much of the policymaking sig-
tivity that are being examined, and we are abihéficance of resources lies in their potential
to assess the progress that is being made ttmshape and define desired ends as well as in
ward developing a set of credible indicatorthe hope that steps can be taken to better real-
of effectiveness and cost that will be of use iae their imbedded potential.
policymakers. We begin with a focus on the
various attempts that have been made to esti- The notion of “potential” is important
mate costs and then turn to the work that hbecause it suggests variability in the degree
been done on the productivity of a key educ# which outcomes are realized. The variabil-
tional input—namely, teacher quality. We redty arises from at least two areas. On the one

One of the son that any satisfactory attempt to grappheand, resources in combination can vary dra-
dilemmas facing with the resource implications of high performatically in their potential ability to generate
mance standards will need to deal explicitlg given result. There have been many efforts
with the existing knowledge about the availto estimate the magnitude of these maximum
the dCSigﬁ of  able indicators of teacher quality and learningr ideal productivity levels, often under the

appropriate outcomes for students. rubric- of produption function research (for
overviews of this research as it has been ap-

One of the dilemmas facing policymakerglied to education, see Hanushek 1979, 1994,

evidence of is the design of appropriate responses to eard Monk 1992). Some resource combina-

dence of inefficiency within the educationations simply have higher productivity poten-

system. Suppose, for example, cost-effectivials than do others.

within the ness analysis progresses to the point at which

clear judgments can be made about which dis- On the other hand, circumstances inter-

trict, school, or unit is inefficient with respectvene that can affect the selection of one re-

system.  to the production of desired learning outcomesource combination versus another and can
Such a finding on its face provides relativelyltimately affect the ability of an organiza-
little insight into the correct policy responsetion to realize the full potential of its resource
Punitive measures need to be considered cabase. These circumstances take many forms
fully, but it makes little sense to reward unitand much contemporary debate involves try-
for an inefficient operation. We turn to theseng to distinguish between circumstances that
considerations for policymakers in the finahre externally imposed as opposed to those
section of the paper. Our goal is to understatitat arise out of complicit behavior on the part
how the results of research dealing with edef actors at the local levels, be they adminis-
cation costs and productivity can be translatéchtors, teachers, other educators, students,
into improved policies, particularly with re-parents, or others.
spect to raising and distributing revenues for

policymakers is

responses to

inefficiency

educational

education. The circumstances giving rise to whatever
discrepancies exist between ideal and actual

A Micro-Level Model of resource allocation practices are of great in-

Resource Allocation terest to policymakers. In the following analy-

sis, we explore these ideas by drawing a sharp
distinction between ideal and actual practice.
It is useful to think of resources as instruwe are particularly interested in understand-
mentalities that work in tandem with one aring the reasons for departures from ideal re-
other to generate desirable results. Resoursssurce allocation practice and thinking

116 Selected Papers in School Finance, 1997-99



through the implications for the design of edu- Regardless of who is setting the standards,
cation funding systems. we are conceiving of them at the level of the

individual student, and this invites questions
Ideal Resource Allocation Practice about the degree to which the standards vary

across students. Again, this is an important

We seek a heuristic that conveys key feanatter, but one that need not detain us. Out-

tures of the stockpile of knowledge about theomes like a fundamental ability to read and
productivity of educational resources. Morevrite have a more universal appeal than, for
specifically, we are interested in capturingxample, more specialized or sophisticated
what is known about what works for studentsutcomes like the ability to compare and con-
in what ways and under what conditions. trast literature from different historical peri-

ods or the ability to repair automobiles. More-

We proceed by approaching the phenonover, once we introduce the idea that outconr@]nce we

enon from the outcome side at a decentratandards may vary across students, questions )
ized, micro level. Let us think in terms ofarise about the basis and means by which sigtroduce the idea
individual students for whom outcome stardents are best sorted across the standards.that outcome
dards have been set such that there istithe
student with th@gh outcome standard. Ques- The prevailing debate suggests that thséandards may
tions quickly arise about what creates theseagnitude of these sorting problems can bery across
outcome standards. These are important qudaninished by raising the base level of the starSLEu dents
tions, but they are not central to the task dards so that expectations for pupil perfor- . ’ _
hand. For now, we simply recognize that theseance become more universal, particulargucstions arise
standards are generated and articulated With respect to conventional forms of academigy, 1+ the basis
some body that may or may not be external tapabilities. Indeed, advocates of “systemic
the educational system (e.g., a state or logaform” see a universal raising of performancg¢ Means by
board of education, or a legislature). Presurstandards as a powerful means of diminishinghich students
ably these standards are set on the basistlod adverse effects of having schools sort stu-
beliefs that their realization has salutary salents into alternative learning tracks. As wa'© best sorted
cial and economic effects over the long rushall see, the resource implications of this apeross the
and/or because their realization fosters thoach are significant and need to be addresss?gndards.
fulfillment of whatever social obligation thereby those advocating reforms along these lines.
might be with respect to guaranteeing funda-
mental human rights. We might also wish to However, even if high universal perfor-
recognize that standards need not be set bynance standards were established, there still
single board or decision-making unit. Indeedemains a point beyond which differentiation
it is possible for central boards to set staman occur. There are, after all, returns to spe-
dards that can be raised by local units resporaialization. The educational system, even in
ing to higher demands for outcomes that mdlie context of a serious and successful pursuit
exist in particular communities. Locally sebf systemic reform, is not relieved of having
standards can also be exceeded Iydealwith a differentiation of outcome stan-
decisionmakers (e.g., site-based councildards. Decisions need to be made about what
building administrators, and teachers) locatdtese differing outcome standards are and how
within individual schools and classroomsstudents will be distributed across them.
There are important implications for how fis-
cal responsibilities attach to these nested stan- The result for our purposes is a student—
dards, and we return to this point later in theutcome specific matrix in which each student
analysis. is depicted in terms of the appropriate mix of

performance capabilities. We can think in
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terms of a two-dimensional Matrix A showns to link the establishment of a given Matrix
in figure 1 in which the elements of this maA with the associated cost.
trix (Oi].) indicate whether or not thi¢h stu-
dent is expected to reach a performance target Notice that Matrix A does not provide in-
in thejtharea or domain. Matrix A is a binarysight into the level of learning expected. In-
matrix in the sense that each element is eittgead, it simply provides an inventory of who
O or 1. Inthe case of a universal outcome stam-expected to develop capability in a particu-
dard, thejth column will consist exclusively lar area. The “degree of accomplishment” di-
(or almost exclusively) of ones. In the case ofiension is the second aspect of the demand
a specialized area of capability, zeros will bsociety makes on the schools to produce re-
common and perhaps only a few of the rowallts and has a direct bearing on costs. In or-
(i.e., individual students) will have ones. Maeder to handle this second aspect, we need to
trix A is an outcome—standard matrix. Itis thbroaden the analysis as follows.
starting point for this analysis of costs and con-
stitutes the anchor for the entire system. Ma- For eactO;, we wish to conceive of ev-
trix A corresponds to one aspect of the demaedy known response, treatment, or what we
society makes on the educational system sball call an “educational service” that can be
produce results. These demands need notdrawn on to facilitate the kind of learning as-
fixed over time nor exogenously determinedociated with thgtharea of learning. These
but for our purposes the idea is that they areé@ducational services can be conceptualized in
place. terms of discrete configurations of purchased,
hired, and donated inputs that are combined
Recall that we can differentiate betweewith a student’s time. We need to differenti-
certain “base” standards that may be set ceate between thquantity of a given service
trally and “add-on” standards that are set l@nd thequality of the service in question. Dif-
cally. Thus, we can distinguish between Mderences in quality correspond to differences
trix A (Central) and Matrix A (Local) and rec-in the service being provided (i.e., one dis-
ognize that the only difference will be the numerete configuration of resources compared
ber of ones relative to the number of zerowith another), whereas changes in quantity
As we are conceiving it, Matrix A (Local) cancorrespond to doing more or less of the same
have more ones than Matrix A (Central). Isort of treatment. For example, a school might
follows that there may be several different Madecide to offer students more classtime dur-
trix As, each corresponding to the standardisg a typical week to help them enhance per-
set at a particular level of the system. Our gofmirmance on a new and more demanding learn-

Figure 1.—Matrix A: Inventory of outcome standards specific to individual students
and areas of performance

2
&
Oijj S
PN

Individual outcomes (j)

NOTE: O,j =1 if performance is desired for the ith student in the jtharea; otherwise O,j =0.
SOURCE: Authors’ sketch.
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ing standard that has been put into place. Agurations of inputs), and let us define each
long as the treatment falls under the headirB% so that it is specific to thth student and
“more of the same” resources that were préhejthlearning standard with the letteserv-
viously being supplied, we are dealing witling as an index that orders the various alterna-
differences in quantity of a given service. Itive educational services that might be em-
contrast, if the district made a substantivieloyed. We can think in terms SUfK in which
change in the configuration of resources, pethe various Ss are arrayed along a vertical axis
haps by adding a teaching assistant or redubat grows out of the two-dimensional plane
ing class size, then the service in question has which Matrix A is placed. Thus, for each
changed its character and we are faced witbmbination ofi andj, there exists a vertical
the challenge of figuring out how many unitgolumn ofSs shown in figure 2 that represents
of each of the two conceptually different sethe alternative ways of meeting tiiblearn-
vices must be provided to meet the outconieg standard for thigh student.
standard.
We introduce the degree of learning di-

For the sake of simplicity, we assume thamension into the framework by conceiving of
educational outcomes are produced usiragichsﬁk as the level of resources required us-
fixed proportions of discrete inputs and aring thekth configuration of inputs for thigh
subject to constant returns to scale. Thstudent to reach the stipulated level of learn-
means that a doubling of every input (i.e., img associated with thh standard. For now,
doubling of the quantity of the educationdlet us assume that these degree of learning stan-
service being provided), is associated with@ards are fixed so that either a student is ex-
doubling of the learning gain for the studentected to reach the standard (i.e., the corre-
in question. Let the lett&represent each of sponding cell entry in Matrix A is a 1) or not
these possible educational services (i.e., cdie., the corresponding cell entry in Matrix A

Figure 2.—Matrix A with a depiction of the cost of alternative means of achieving the
ith outcome for the jth student

A

Individual educational services (k)

b Sij (k+1)

b Sk

Individual outcomes (j)

NOTE: S, = total cost of having the jth student achieve in the jth area of performance at the stipulated level
of accomplishment using the kth service.

SOURCE: Authors’ sketch.
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is a 0): EachS, can be thought of as the totaturn to this topic in the Teacher Quality Re-
cost associated with realizing ftielearning search section) and the cost of the resource
standard for théth student using thkth ser- (i.e., the teacher’s salary), we cannot deduce
vice or configuration of inputs. a priori how the twd§, s will compare with
one another. This will depend on the relative

There are two reasons wy can differ strength of the two effects that are pulling in
from §,,,,,- First, the intrinsic productivities opposite directions.

of the inputs being combined can vary. Some
inputs are more productive than others. Sec- We use the term “cost” deliberately be-
ond, the unit costs of the various inputs cagause we are interested in the resourees
vary. Some inputs are more readily availablguiredto reach the identified outcome using
than others, and the relative degree of scarciilye stipulated configuration. We recognize
in the face of the prevailing demand will esthat some of the configurations will be more
tablish price. attractive (i.e., less costly than others) and that
some “resources” are less than optimal (e.qg.,
Consider the case of two alternative waysme from an unmotivated or poorly prepared
of achieving a given learning outcome, one thaéacher). Our intent is to have an exhaustive
involves the time of a well-prepared teachatompilation of all the possible ways that the
and one that involves the time of a poorly préeentified learning outcomes can be produced.
pared teacher. Assuming teacher preparatiQuffice it to say that the three-dimensional
is positively related to both the teacher’s pramatrix we have envisioned and labeled Ma-
ductivity with the student in question (we retrix A* in figure 3 will be very large.

Figure 3.—Matrix A*: Depiction of the cost of all possible ways to accomplish the
established learning outcome goals
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SOURCE: Authors’ sketch.

1 Alternatively, we could introduce the idea that in addition to the 0 versus 1 question that is dealt with by Matrix A, the
expected degree of learning might vary among the students who are expected to learn in a given area. In other words, among

the 1s in a given column of Matrix A, there may be variation in the degree to which each of the students is expected to
perform.

120 Selected Papers in School Finance, 1997-99



There remain potentially important interemerge a new two-dimensional matrix in which
dependencies across learners that need toelaeh entry conveys information about the na-
considered. Learning in school settings is naire of the best practice and the cost associ-
a private affair. The resources required fated with realizing the defined outcome stan-
one student to learn can be affected by tldards.
characteristics of fellow learners. However,
if we conceive of fellow learners as resources This matrix, called Matrix IBP (for Ideal-
that may or may not be available to the stized Best Practice) with each cell entry labeled
dent in question, the various possibilities caiP,, reflects the available knowledge about
be provided for in the vertical columns ofwhat works best to reach the learning standards
Matrix A*. for each of the identified students. The smaller

the cell entry values of Matrix IBP, the better

We have now conceived of the costs as the knowledge base, the more favorable are
sociated with achieving each of the identifiethe prevailing terms of trade for the resources
learning standards for each of the identifieih question, or both. Over time, we might ex-
students using all imaginable educationglect the magnitudes of thBP,s to diminish
treatments or services. In this sense, the f¢as more is learned about how learning takes o
mulation is context or circumstance free. Fgilace) for a given set of learning standards frearning in
the moment the only constraints we have i@ given set of learners. However, this is nQthool settings is
troduced stem from the set of outcome stanecessarily true, because the unit prices for the
dards that anchors the system and the charanputs built into the services represented B%O
teristics of the learners in question. Out dhe elements of Matrix IBP could rise in reahffair. The
this universal set of possibilities we wish teerms. Efforts to reduce the magnitude of the
. . . : . esources
identify the ideal resource allocation practice8P,;s can come from the results of researc '
in which “ideal” is conceived as being syndesigned to improve the effectiveness of iequired for one
onymous with “least cost,” to reach_the p_rqauts; they may_also fslrise from more grassro_cgtaldent to learn
specified outcome standard and in whictypes of gains in which teachers, in effect, dis-
“cost” is measured in terms of the vari®s cover the nature of the production functiongan be affected
that comprise the various columns of Matrithey face and find ways to pool their knowlby the

t a private

A*, edge so that students can benefit from the re- .o
sults characteristics of
We can accomplish this result by travel- fellow learners.

ing up and down each vertical column of Ma- We can move from Matrix IBP to a calcu-
trix A* searching for the configuration of in-lation of total cost for reaching the targets for
puts with the best (i.e., smalleslﬁ). This will the identified students by summing all of the
be the most desirable or idealized combinantries found in Matrix IBP. Recall that the
tion of resources for meeting a specific learnadividual cells of Matrix IBP provide the
ing standard for a specific student. In otheninimum cost figure for each student with re-
words, this is the least costly option possibkpect to the type and degree of learning ex-
given the attributes of the learner, the prevajpected in each identified area. Some of the
ing state of knowledge about the productiocell entries in Matrix IBP will be 0, and these
of learning, and the absence of geographicadrrespond to instances in which the student
as well as organizational context. For each question is not expected to achieve a learn-
combination of thaéh student and thjgthlearn- ing outcome in a particular domain. Thus,
ing standard, one element of the vertical cdlhere is a single figure that represents the total
umn vector will be identified. If these identi-cost of realizing the stipulated performance
fied “idealized best practice” elements are pratandards in which the intrinsic productivity
jected onto a two-dimensional plane, there wilif inputs is fully realizedTC(IBP).
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Let us revisit the question of how and bgtead of traveling up and down the vertical
whom the outcome targets were set. We dablumns searching for best practice, this time
not deal with this above other than to note thtte search is for the nature of the actual edu-
there could be a role for relatively centralizedational service that is being provided to each
bodies like state boards of educationithere student on an outcome-specific basis. Recall
could be arole for local bodies like school dighat each cell entry in Matrix AG, (for ev-
trict boards of education or perhaps school sigey k not equal to 0) represents a measure of
councils. The key point is tHe&C(IBP)is very the total cost associated with each possible
sensitive to the mix and level of the outcomservice that would be incurred if the service
standards. If we think of the state board &s question were used to achieve ttie
setting minimum standards on which a locatudent’'sjth outcome. Previously, we
board can build, it follows thatC(IBP) for searched for the best (i.e., lowest) value of
the state board will be less than or equal O here we are searching for tkid service
TC(IBP) for the local board. It would alsothat most closely corresponds to the service
seem to follow that the state will have more afctually being delivered to the student in ques-
an interest in covering the cost of reaching thimn. We have already constructed a two-di-
standards being set by the state board, and timensional Matrix IBP in which the elements
suggests a division of fiscal responsibility tha(lIBPij) corresponded to the total cost associ-
is reminiscent of conventional foundatiorated with meeting theéhstudent'gthneed un-
types of school finance formula. der the best of conditions. Here we can con-

struct a parallel two-dimensional matrix, call

This formulation provides a useful startit AP (for Actual Practice), in which each ele-
ing point in the effort to conceptualize andnent (AP”.) represents the total cost of meet-
calculate the costs of reaching a finite set aig the identified needs using the educational
learning standards for a given student populservices that are currently in use. We can sum
tion. However, Matrix IBP and the price tagall of the elements of the AP Matrix and
TC(IBP) is not directly observable given thahereby obtain the total cost of reaching the
fact that it is completely divorced from actuastipulated learning outcomes for the identi-
local circumstance. The next step in the analffed group of students using prevailing prac-
sis is to begin introducing elements of locdlce: TC(AP) TC(AP)captures what it would
circumstance into the formulation, and, as wepst to reach the standards with no changes
shall see, there can be dramatic implicatiot®ing made in how we operate schooling sys-
for resources. As we introduce local circuntems. It embodies a “more of the same” ap-
stance to the formulation, we begin to entgroach to reform.
the real world of schooling practice in which
circumstances can force departures from Notice thatTC(AP)will reflect all exist-
“ideal” practices. Our attention turns next ting circumstances that bear on both the pro-
what we will call “actual” resource allocationductivity and unit costs of resources. The pre-
practice. vailing use of organizational structures will

be reflected (i.e., the existing numbers, size,
Actual Resource Allocation Practice  and composition of districts, schools, classes,
and groups). Whatever degree of disaffection,

In contrast to the “ideal” distribution andlack of motivation, or outright hostility that is
utilization of resources that is described bgresent will also be reflected TC(AP) The
Matrix IBP, there is existing practice with reidea is to ask how much of the service in use
spect to the distribution and use of resourcesll be required to overcome whatever lack
across students and outcomes. Existing pram-motivation there might be on the part of a
tice can be represented by returning to tistudent, a teacher, or both. Similarly, the
three-dimensional Matrix A*. However, in-
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place-sensitive nature input prices will be re-  Although it seems reasonable to introduce
flected. In other words, input prices may bthis tolerance, placing bounds on what consti-
higher in some regions than in others (see, flutes acceptable and unacceptable departures
example, Chambers and Fowler 1995), whidhom idealized best practice is very problem-
bears on the choice of the relev&ypin each atic. Consider the case of an unmotivated stu-
of the vertical columns of Matrix A*. dent. If we treat the time of such a student as
a given, we will find ourselves choosing an
By definition, eachBPij will be less than S with a relatively high cost because higher
or equal to eacAPij andTC(IBP)will be less levels of the service in question will be needed
than or equal td C(AP) Indeed, some of theto offset the low productivity of the student
AP;s may be very large. If a service is ndime input. In contrast, if the student could be
well suited for meeting a particular need, theotivated, the configuration of inputs would
cost of realizing the outcome target using thehange for the better and we can reasonably
ill-suited service could become quite larggresume that fewer outside resources will be
The discrepancies between thE;s and the needed for the student to reach the standard.
IBP;s are important for policymakers. SpeShall we hold the teacher responsible for the
cifically, these discrepancies measure the detudent’s lack of interest? Is the teacher
gree to which the system is misaligned in th@omplicit in the use of a suboptimal resource
sense that less than ideal uses are being matlecation practice? Who should bear the cost
of resources in relation to the outcome stanf financing these suboptimal practices? A
dards that have been set. The larger the digxal example concerns the setting of unit
crepancies, the larger is the misalignmeptices for key inputs. Although we recognize
within the system. that input prices may vary geographically, it is
possible that actors within the system contrib-
Such “misalignments” can occur for goodite to the differentials that are observed. For
and not so good reasons, and this realizatierample, some districts may bargain more ef-
introduces an important distinction into théectively with their employees than others, and
analysis of productivity and cost. For exsome of the resulting price differentials may
ample, a discrepancy can occur between eaflect what amounts to complicit behavior on
AP, and anlBP, because of structural reali-the part of certain officials.
ties that limit the ability of administrators and
teachers to realize ideal practice through no We are not able to resolve these questions
fault of their own. For example, an adminisin this analysis, but it is important to intro-
trator might be operating within a school thaduce the idea of acceptable departures from
is either too large or too small to operate effidealized best practices into our cost formula-
ciently. The administrator may be choosintion. We shall treat it primarily as a placeholder
the bes1SIjk available given the constraint ofat this point, but it is a very important
existing school size, but this bé%;could be placeholder and one whose reality has not been
considerably larger than the idealizsugin factored sufficiently into debates over how to
Matrix IBP. Although school size is a decifinance education.
sion variable, it would seem inappropriate to
hold a building level administrator account- Thus, we can define a new matrix, called
able for a suboptimal school size. We offdRBP (Realistic Best Practice), whose elements
this as an example of what we will call realiseorrespond to the various best possiﬁjLes
tic (as opposed to idealized) best practice taking account of externally imposed local cir-
which the idea is to introduce a level of tolereumstance over which officials have no direct
ance for a certain set of suboptimal resour@&luence. There is room for considerable dis-
allocation practices. agreement about what counts as an externally
imposed local circumstance, and decisions
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about whether to treat a local circumstance &fgure 4 also suggests that resources currently
externally imposed or not has a direct impaetlocated into the system are not adequate for
on the degree to which Matrix RBP will berealizing the performance standards for the
different from Matrix IBP. The magnitudes ofidentified students, even if idealized best prac-
the various elements of Matrix RBP will lietices were in use. The educational system de-
between the magnitudes of tB&® and AP picted by figure 4 is clearly underfunded, but
matrices. Similarly, if we sum the elements df is equally clear that a careless pursuit of the
Matrix RBP and define that amount asutcome targets in the absence of parallel ef-
TC(RBP)we will find thatTC(IBP)is less than forts to promote improvement in practice
or equal toTC(RBP) which will be less than could lead to a serious erosion of the system’s
or equal toTC(AP) efficiency and a waste of resources, a rather
ironic result given the goals of the reform.
We now introduce a final element of reaFinally, figure 4 illustrates the important point
world circumstance—namely, the adequacy ttiat policymakers who seek to achieve a stipu-
the resource base that is provided to operdated mix and level of student outcomes need
the system. The question becomes one of cotd-concern themselves with the alignment of
paring the magnitude of the resources beirlge system as well as the adequacy of the re-
allocated into the system (Total Actual Fundsource base.
ing—TAF) with the various cost figures that
we have conceptualized. Keep in mind thdthe Costs of Adequacy
merely spending resources implies relatively
little about the level and distribution of learn-  If we presume that the setting of perfor-
ing outcomes being realized. Thus, TAF mayance standards implies a judgment about
be larger or smaller thanC(IBP) but is pre- what constitutes an adequate program, the
sumably less thahC(AP) model provides insight into what needs to be
clarified before costs can be attached to ad-
Figure 4 suggests that movement froraquacy. In particular, the model shows that
actual to best practice involves a significarggreement needs to be reached about:
improvement in the utilization of resources.

Figure 4.—Hypothetical depiction of costs versus expenditures for realizing
performance standards

TC(IBP) TC(RBP) TC(AP)  Total actual
funding (TAF)

SOURCE: Authors’ sketch.
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1) The number and nature of the columnsroaches with the most economic content. In
in Matrix A, particular, we examine the educator judgment

model, the unit cost of inputs model, the cost
2) The overall incidence of “universal”of prevailing best practices model, and the cost
standards (i.e., the incidence of columrfsinction model, with and without adjustments
of ones with no zeros) in Matrix A, for efficiency.

3) The tolerance for the presence of sonteducator Judgments
zeros in the “universal” standards columns
in Matrix A and clarity about what is an  The goal of this approach is to assess the
acceptable level of “some” (e.g., 1 pereost of providing an “adequate” education for
cent, 5 percent, 10 percent, or other); students based on a consensus among educa-
tors over adequacy'’s relevant components and
4) The relative incidence of ones versualistic best practices. These agreed-upon
zeros in Matrix A (i.e., interest—willing- components and practices are then assessed in
ness in going beyond the setting of “uniterms of their cost and totaled into an estimate
versal” standards); and of the full cost. The approach takes into ac-
count the inefficiencies associated with fund-
5) The willingness to accept differentiaing the expansion of actual practice to meet
levels of accomplishment based on stwutcome standards (recall how lafBE(AP)
dent attributes (i.e., the degree to whictvas presumed to be relativet@(RBP), but
“accomplishment” in a given area is difthe search for the relevant benchmark tied to
ferentiated among students who are exealistic best practices is based on judgments
pected to perform in that area). from panels of disinterested educators about
what is appropriate under a given set of cir-
We turn next to the progress that has beenmstances. One could argue that this is the
made in estimating the costs of achieving higtefault approach states have relied on for years
performance standards. We begin by exaras they have designed school finance formula,
ining explicit attempts to generate cost estiut in recent years there have been more ex-
mates and then turn to what has been learngttit attempts to look at these judgments from
about the productivity and cost of a key edwa cost-resource perspective. The resource cost
cational input: the quality of teachers anchodel that was developed by Jay Chambers
teaching. and Thomas Parrish for lllinois and Alaska
(Chambers and Parrish 1994) is a sophisticated
Existing Attempts to Estimate and quite ambitious version of this approach.

the Cost of Educational More recently, Guthrie et al. (1997) developed
Outcomes a version of this approach for Wyoming.

The approach relies heavily on the judg-
Researchers are dealing more explicitljnents of educators to ascertain the components
with the links between costs and outcomes of realistic best practices based on years of
a school finance context. Several approachgofessional experience in different settings.
have emerged, and in this analysis we revielihere is no formal link with outcomes other
each in turn. The approaches vary in termsthfan the available wisdom based on practice
their degree of emphasis on economics, affdm those participating in the process. Al-
we have ordered the discussion such that weough efforts are made to make the panels
move from approaches with the least to apdisinterested,” questions remain about the ac-
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curacy of such judgments as well as about petcMahon 1996) in which the focus is on how
tential conflicts of interest because there imuch a given basket of inputs costs in one
likely to be an understandable underlyinglace compared with another, and others in
agenda to justify additional resources whictWhich the emphasis is on underlying models
support unmet educational needs of studentd. supply and demand with allowances for
We also note that these efforts have not beesmpensating differentials such as the fact that
informed by clear statements from the statésacher salaries tend to be lower in places with
or other standard setting bodies about the fdavorable working conditions, all else being
tures of Matrices A and A*. None of the keyequal. These latter models are called hedonic
elements of what constitutes adequate owtage models and have been studied exten-
comes (see the list of items 1-5, previouslgjvely by Jay Chambers (1997, 1998). These
are specified. In this light, the necessary inftedonic models are particularly interesting for
plicit judgments, estimates, and guesses of thar purposes because they include explicit dis-
variousS; s are all the more difficult to de-tinctions between influences on the unit prices
been some recent gyce, of inputs that are within and outside of the
attempts to “cost- control of local school officials. Recall that
There have also been some recent attemtits is the essence of the distinction we em-
to “cost-out” innovative programs that purporphasized between the realistic and idealized
programs that to reflect realistic best practice that are sendiest practice standards.
tive to both the underlying circumstances edu-
cators face as well as the kinds of outcome It is worth noting that the unit cost ap-
realistic best standards that are being established. Thegweach to date has not made an explicit con-
models include “Success for All,” acceleratedection to the outcome standards reflected in
o schools, and the School Development Prdatrices A and A*. The question is more
sensitive to both gram, among others. Cost assessments of thalemg the lines of asking how much more it
the underlying models to date include King (1994) and Barnetbsts to hire the same input in one place com-
(1996). Chaikind and his colleaguegared with another. Clearly, this is a relevant
(Chaikind, Danielson, and Brauen 1993) reguestion. It bears directly on one of the key
educators face as ported the use of similar approaches to essiources of cost difference between the vari-
mate the cost of special education. We includeis services that might be employed to pro-
these efforts under the educator judgmedtce a given gain in a given area of learning
of outcome heading because the models are adopted biee., S, versusS,, ). But, it should be clear
cause of professional judgments about their apew far short this approach falls of specify-
. . propriateness in a given setting and becauseg all of the possible sources of cost differ-
being established. they include judgments about how to best adagnice and contingency that need to be dealt
the requirements of each model to local ciwith in a comprehensive calculation of what
cumstance. The resulting cost estimates theiewill cost in a particular place to reach a
fore reflect an attempt to achieve benchmagkespecified set of outcomes. As we shall see
efficiency standards that lie between the twia the discussion about cost functions, it is
extremes that we have identifiedC(IBP)and possible to build unit cost indices into more
TC(AP). comprehensive measures of the costs to pro-
duce educational outcomes.

There have also

out” innovative

purport to reflect

practice that are

circumstances

well as the kinds

standards that are

Unit Cost of Inputs
Costs of Observed Best Practices
Efforts have also been made to focus on
differences in the unit cost of key inputs into  Under this rubric can be found explicit
the educational system. A number of differattempts to link outcome standards to com-
ent approaches have been employed, somepechensive conceptions of cost. In other
lying on a market basket strategy (e.g.,

126 Selected Papers in School Finance, 1997-99



words, costs are not restricted to differenceystem by providing only those resources that
only in the unit prices of individual types ofwould be necessary if the observed best prac-
inputs, and the formulation deals directly withices were employed. In other words, the re-
learning outcome phenomena. The outcomnseurces commensurate wite(AP)shouldnot
standards are specified in terms of perfobe provided, and policymakers can rest easy
mance on examinations, and the question daiowing that they are not facilitating the kind
comes one of identifying places that seem tf internal inefficiency that is suggested by the
be producing these outcomes with admirablegh cost shown fof C(AP)in figure 4.
levels of efficiency.
Of course, the key piece in this reasoning
The strategy is intuitively straightforwardis whether the prevailing best practices in set-
Districts are identified that have reached a préngs in which they are observed are realisti-
specified minimally acceptable level of pereally available to places in which they are ndtl |he cost of the
formance, and efforts are made to control faurrently in place. The approach includes efshserved best
gross differences in the contextual reality dbrts to adjust for differences in extenuating .
the identified districts. For example, districtiocal circumstances, but the adjustments fractice approach
with extraordinarily high or low levels of date are not very sophisticated. represents an
wealth and expenditure might be excluded on . )
the grounds that they are highly atypical. The Our conclusion is that the cost of the obl-n[lportant Step 10
next step involves carefully reviewing pracserved best practice approach represents (imﬁning the
tices that exist within the identified districtdmportant step in defining the middle groun?niddle
with an emphasis on identifying efficient reefficiency benchmark that needs to be estab-
sults. For example, it might be found thdished in any serious attempt to estimate tdticiency
some districts in the group are able to readosts of outcome performance standards, QW chmark that
the outcome standard with a given set of cla#sat it is based on a crude set of adjustments.
sizes and characteristics of instructional pefhe approach moves the field in the corredceds to be
sonnel. The costs of these various approactdisection, but the distance traveled is modesistablished in any
can be estimated and interest can be focus&ithough there is progress to report, it needs .
: ) ) serious attempt to
on those successful places with the lowekt be recognized that this progress can have
level of cost. These districts and their pra@dverse effects at individual sites. For exestimate the costs
tices can become benchmark standards. Témple, a given site may be seriously disadvagf outcome
associated cost estimates can then be usedaaed in its efforts to secure funding if it is
the basis of a school finance system that éxpected to achieve an observed best practIé@ffOfmﬁlﬂCe
designed to cover the costs of adequate pthat is not realistic for understandable reasong,ndards. ...
grams in which adequacy is rooted in outconm@f course, this begs the question of what the ’
standards. A number of states have explor&ahderstandable reasons” are, but this is the
one version or another of this approach in rerux of the problem facing analysts who work
centyears including Ohio (Augenblick 1997)in this area.
lllinois (Governor's Commission, 1996), Mis-
sissippi (Augenblick, Myers, and Anderson  Other problems lie in the approach’s heavy
1997), and New York (Monk, Nusser, andeliance on existing test scores as the basis of
Roellke 1998). the outcome standards. The available test score
indicators are far removed from the kinds of
The implicit reasoning within this ap-outcome standards implicit in Matrices A and
proach is that if some places can produce tA&. The approach enjoys the virtue of an ex-
desired test score results at a given (low) levgicit emphasis on outcomes, but is limited by
of cost, it follows that it is possible for otherdhe narrowness and crudeness of the available
to do so as well and that we can scale up thlicators.

ground
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The cost function
approach makes
use of
econometric
estimating
techniques
including explicit
attempts to
model
simultaneous and
other endogenous
effects as well as
nonparametric
techniques such
as data
envelopment

methods.

are related to other embedded characteristics
and it can be difficult to disentangle the sev-
In defining cost functions, economistseral different ways that influences on cost are
have been the most active with ambitious modennected); and (4) judgments need to be
els that attempt to take into account differencesade about what is accepted as realistic ver-
in unit prices of inputs as well as differencesus idealized best practice.
in how the inputs are being combined, all with
effort to provide sophisticated controls for dis-  Analysts have responded in various ways
trict structural characteristics in order to avoitb these challenges, and we review their work
the criticism we just made of the observed bestthe order of the level of ambition and tech-
practice approach. nical sophistication involved. An important
step in the direction of estimating education
The cost function approach makes use obst functions was taken by Imazeki and
econometric estimating techniques includinBeschovsky (1998). They used multivariate
explicit attempts to model simultaneous anahethods to estimate a cost of education func-
other endogenous effects as well as nonpateen for Wisconsin and took account of
metric technigues such as data envelopmearidogeneity by using instrumental variable
methods. These models represent some of fhtimating techniques. Imazeki and
most promising work to date in the effort tdReschovsky also included a teacher input cost
establish the costs of outcomes and warraniraex so that their model dealt with important
careful assessment. The models are potentialiyit cost differences as well as with costs as-
of great interest to policymakers because thegciated with differences in how inputs can
establish conceptual links between outcomés combined to produce outcomes.
and resources, and also because they have the
potential to give concrete dollar estimates of Imazeki and Reschovsky acknowledge the
the costs of achieving adequacy. problem associated with uneven amounts of
inefficiency across the observations in their
Let us begin with a general overview oflata. This unevenness is problematic because
the approach. The idea is to estimate a cdisimeans that high levels of observed spend-
function. A cost function, when properly estiing due to inefficient operation may be misin-
mated, reveals the minimal cost necessary fiarpreted as unavoidable high costs of produc-
achieving a given result. Presuming we cdng the outcomes in question. Concerns about
specify adequacy in terms of Matrices A anthe uneven levels of efficiency among ob-
A* and in theory we should be able to asceserved schooling units has prompted some
tain the idealized minimal cost of doing so—analysts to build “efficiency” adjustments in
namely, TC(IBP), thanks to the constructiontheir cost function approach. William
of a cost function. Duncombe and his colleagues have worked
on this problem and have made use of data
Of course, there are many difficultieenvelopment techniques to construct measures
which fall into different categories: (1) weof individual school district’s efficiency lev-
are not very advanced in specifying the progls using New York state data (e.g.,
erties of Matrices A and A* (i.e., our outcomebuncombe, Ruggiero, and Yinger 1996). The
oriented adequacy standards); (2) we suspémgic is that the addition of a control for dif-
that there is a substantial amount of prevailirfgrences in efficiency across the sites in the
inefficiency in the field such that a survey ofample establishes the long-sought realistic
randomly selected sites could be misleadirgest practice benchmark that will ultimately
in terms of identifying best practices; (3) therpermit the state to make aid adjustments that
is considerable endogeneity inherent in there sensitive only to bonafide differences in
system (i.e., features that have bearing on costssts (higher expenditures due to circum-

Cost Functions
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stances over which there is no local discreffset by the state. We can reach different con-
tion). clusions about what counts as “realistic” best
practice in the smaller school setting, and an
A central question is whether techniquesfficiency indicator that is based on the data
like data envelopment are adequate to the tashkvelopment methods that are currently avail-
of generating a trustworthy efficiency adjustable is not likely to resolve this question.
ment—control. There are good reasons to ex-
ercise caution. First, the technique is similar Second, the technique depends heavily on
in principle to what underlies the observethe specification of outcomes. Recall the em-
best practice method in which districts achieyhasis we placed on the components of Matri-
ing similar results are compared and thosms A and A* as the core of an outcome-ori-
doing so with the least amount of cost arented standard. The existing data envelopment
singled out as examples of what, in theory, irmethods are based on standardized test score
possible for the others to achieve. A problewutcomes and are insensitive to the kinds of
arises if what is possible for some is realistimportant outcome specification questions that
cally not possible for others. The data envedre included in these two matrices. This Iﬁ& central
opment method attempts to keep the analysisportant because there is a potential for the
realistic by employing a linear optimizatiorenvelopment comparisons to be made acrogsestion is
routine that compares districts facing similadistricts pursuing very different agendas inhether
exogenously determined environmental faderms of outcomes. The higher spending that
tors (e.qg., size, wealth, composition of the stis observed in one place may reflect an effiechniques like
dent population, etc.). Although these enveient pursuit of higher standards (the results, envelopment
ronmental features are relevant and pernaf which are not captured by the existing as-
more sophisticated controls than those shoveessments), but the envelopment method codit® adequate to
earlier for the cost of the observed best praititerpret the higher spending as evidence ofthe task of
tice model, there is no doubt that they fall shoserious inefficiency. A clear specification of .
: : %eneratmg a
of controlling completely for the circumstan-outcome targets and consensus about what the
tial influences on what counts as realistic bestate-imposed adequacy standards are goingtastworthy
practice TC(RBP). be is essential for the deyglopmgnt of an accé'fficiency
rate and dependable efficiency index. '
As an example of how the statistical con- adjustment—
trols can fall short of the mark, consider the Third, there are conceptually distinct dezntrol.
case of two school districts with very similagrees of efficiency, and data envelopment
characteristics with the exception of their sizenethods actually employ a relatively weak ef-
Suppose that the smaller of the two districficiency test. Ruggiero (1996) called atten-
finds itself spending at higher levels to protion to the difference between Farrell and
vide a comparable outcome for its student&oopmans standards of efficiency. Passing the
Suppose also that the reason for these higlkarrell standard means that there is no way to
costs is a rancorous history of past attempisduce inputs equi-proportionally and main-
to reorganize the district into a larger unit. Fiain the same level of outcome. In other words,
nally, suppose that there is ample “blame” fa school district will be Farrell efficient if it is
this state of affairs, which is widely shareimpossible to reduce all inputs by some com-
across and within the affected communitiesnon percentage amount and maintain the same
It is hard to conceive of a statistical indicatdevel of outcome. In contrast, within an inef-
which is going to capture the rancorous hidicient district in a Farrell sense, it would be
tory that could have bearing on a decision faossible to reduce all inputs by, for example,
treat the higher spending in the smaller se3-percent and have no adverse effect on out-
ting as a legitimate higher cost rather than asmes. Koopmans efficiency requires that all
an instance of inefficiency that should not bslack be removed from the system such that it
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Is impossible to reduce any input without adiiques being developed. However, concep-
versely affecting the level of outcome. Thugual progress should not be discounted, and it
Koopmans efficiency is a more stringent staris clear that further efforts need to be made to
dard in the sense that a district could achieextend this work.
Farrell efficiency and still be able to make ef-
ficiency improvements by reducing the sup- It is particularly important to make
ply of one input relative to the others whilgrogress in terms of the specification of the
holding the outcome constant. outcomes (i.e., clarifying the properties of Ma-
trices A and A*). We also see promise in ap-
The distinction between Farrell androaches that blend elements of the educator
Koopmans standards of efficiency is signifiudgment and the cost function approach. It
cant because data envelopment techniquasuld be possible, and quite desirable, to rely
make implicit use of the Farrell standard. Ion sophisticated cost functions to generate
other words, while the data envelopment afirst approximations of estimated costs with a
proach provides a control for differences igiven set of circumstances to reach the stipu-
efficiency across the units in the sample, tHated outcome standards but to then build in
between Farrell efficiency of these units may still vary in thean explicit appeals or “clarification” process
Koopmans sense, and it is possible for thighich would permit informed judgments
variation to be substantial. The problem is thabout particular local circumstances that may
standards of we are still left with a situation in which highmake the first approximation results unattain-
expenditure levels in one place relative to aable. We speculate that an iterative process
o other may be due to differences in Koopmarteat draws on professional judgments in the
significant efficiency or differences in real costs. It igontext of cost estimates emerging from so-
worth noting that this problem remains evephisticated cost function offers the best hope
if the other problems are resolved. Ruggiemf making progress toward identifying the true
(1996) has addressed this problem using a seosts of adequacy. For an alternative view that
techniques make ond stage (parametric) canonical regressiptaces greater relevance on the professional
technique that builds upon the data envelopidgement approach, see Guthrie and
ment method to come closer to the identificd&Rothstein (1999).
the Farrell tion of Koopmans efficient school districts.
standard. Teacher Quality Research
These reasons for skepticism create a di-
lemma for policy analysts as well as for
policymakers. We might agree that a cost func- Although many types of inputs contrib-
tion complete with a Koopmans efficiency inute to the production of desired educational
dex developed according to Ruggiero’s speautcomes, in this section we narrow our at-
fications is conceptually preferable to a legention to address what is known about the
sophisticated, observed best practice approdntpact of teacher quality. In other words, we
or a cost function with no adjustment for effishift our focus to studies that trade compre-
ciency, but this conceptual progress comé®nsiveness for a more focused examination
with some potentially significant costs. It iof a specific category of inputs. We have se-
more than a matter of making incrementdécted studies estimating relationships be-
progress toward a fixed goal, because theretigeen teacher quality and educational out-
real potential for efficient practices to be miscomes for several reasons. First, teacher re-
interpreted as inefficient practices. Districtsources represent a large proportion of the
that are working with realistic best practice®tal resources committed to education, and
could find themselves penalized wrongly bezonsequently can have a disproportionate ef-
cause of remaining limitations in the techfect on the productivity of the enterprise.

The distinction

and Koopmans

efficiency is

because data

envelopment

implicit use of
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Because teachers are a key component of §ipe (e.g., pedagogical, content-specific) of

most all of theS, s in Matrix A, it makes sensecourses taken; and (3) teachetesst scores

to take stock of what is known about the prandicating some aspect of teacher knowledge,

ductivity of this cross-cutting input. Secondproficiency, and level of literacy. All of the

several elements of this category of inputstudies reviewed focus on preservice prepara-

for instance, preservice teacher preparatition rather than in-service professional devel-

programs and certification requirements, a@ment. The impact of these indicators of

particularly interesting from a policymakingteacher quality has been measured in terms of

perspective. a variety of educational outcomes including

student achievement (general-composite as

The studies included in our review varyvell as in specific subjects), principals’ evalu-

in terms of how heavily they rely on formaktions of teachers, teachers’ perceptions of

economic models of production. Some ugbemselves and the quality and impact of their

sophisticated econometric techniques to tgsteparation, and teacher attitudes. We were

hypothesized models of production. Otheigble to draw several broad conclusions about

consider the costs and effects of various ahe relationship between these teacher quality

ternatives to teacher preparation. Still othevariables and educational outcomes from the

test for relationships using simple bivariataumerous studies and research reviews that yyt[er .. ’

correlational analyses. We include a varietgxamined. |raditional

of studies along this “methodological con- teacher education

tinuum” and also present findings from redeacher Preparation/Certification

views that others exploring this literature haverograms

conducted. We contend that although all of make a difference

this \(vork does not 'fit squarely into the cat- One indicator of the quality of teacherQVith regard to a

egories of production or cost function reeoncerns the “package” of their educational

search, it is nonetheless important to considereparation, without attention to the individua¥ 2r1€ty of

given the lessons it provides regarding suclcamponents of that package (e.g., specifigeasures of

key input to the production process. courses) or to the skills and knowledge ac-

quired. This input has been studied in ternt:

The category of inputs associated witbf the level of academic degree possessed biyd performance.

teacher quality is broad. For instance, teacthe teacher, the number of years of schooling,

ers’ pay scales are generally based on fact@isd whether or not the teacher has earned state

which include years of experience and degreertification to teach through traditional ver-

level. In addition, characteristics such asus alternative routes. Much attention in the

course work taken to prepare for the profefiterature on teacher quality and preparation

sion, prestige of the institution at which one’deals with the question of whether the quality

degree was earned, and literacy or knowledgé the candidates who are enrolled in, and

measured through the use of tests have begaduate from, teacher education programs is

identified as attributes likely to contribute tdower than that of students in other degree pro-

successful teaching. In this section, we egrams, thus limiting the quality of the supply

amine the impact of three specific indicatorsf teachers.

of teacher quality: (1) a teacher’s prepara-

tion program including degree level, linksto  In general, the studies we reviewed per-

state certification, and the presence of ekaining to the impact of teacher education pro-

tended or other alternative teacher educatignams on teacher effectiveness offer several

programs; (2) the specifimurse workkaken insights. First, “traditional” teacher education

by teachers in preparation for the professioprograms seem to make a difference with re-

with attention given to both the amount (e.ggard to a variety of measures of teacher qual-

number of courses, number of credits) and tlity and performance. Olsen (1985) found that

programs seem to

acher quality
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graduates of education programs tend to beler course work as the indicator of teacher
equal to or better than noneducation graduatgsality.

in terms of their high school rank, math and

English placement scores, and cumulative The studies we reviewed vary in terms of
grade point averages in a variety of colleghe measures, data, and methods used. None-
subject areas. Hawk, Coble, and Swanstmeless, they are rather consistent in their find-
(1985) used a matched comparison designits. Most notably, they suggest that teacher
demonstrate that student math achievemestdurse work in both content areas and peda-
scores are higher for students whose teachgogy contributes to positive educational out-
were certified in mathematics. Goldhaber armbmes, but the relative impact of their effects
Brewer (1996) also report positive effects ofaries. Subject matter preparation in the sub-
subject-specific training programs on studefgct area taught is shown to be important in
math and science achievement. Darlingeveral studies (Perkes 1968; Hawk, Coble,
Hammond'’s (1990) review of the literature omnd Swanson 1985), but investments appear
the relationship between teacher education atod have diminishing returns after a certain
teacher effectiveness found that fully prepargubint (Darling-Hammond 1990; Monk 1994).
and certified teachers are generally moie contrast, course work in education meth-
highly rated and more successful with studentsls is shown to have consistent positive ef-

than teachers without full preparation. fects that often outweigh those of content
[Flully prepared coursework (Ferguson and Womack 1993;
and certified In addition, several studies explore th#lonk 1994). Further supporting this finding

impact of alternative teacher education prare a number of meta-analyses that empha-
grams such as requiring graduate education &ize the importance of pedagogical verses con-
generally more teachers. Research shows that the relationstept course work in the preparation of teach-
between graduate study and teaching effectivers (Evertson, Hawley, and Zlotnik 1985;
ness is modest (Domas and Tiedeman 19%shton and Crocker 1987; Darling-Hammond
more successful Goldhaber and Brewer 1996; Turner et al990).
1986). Furthermore, several studies address
the productivity of alternative routes to teacher Several of the more sophisticated multi-
than teachers certification through cost analyses concludingariate studies reviewed demonstrate some of
without full that alternatives such as extended year ptbe complexities associated with the educa-
grams (Hawley 1987) and master's degreéisn production function. More specifically,
(Knapp et al. 1991) may not be cost effectivéhe production process appears to depend on
a number of factors including student charac-
Teacher Course Work teristics, teacher attributes, and subject area
(see, for examples, Druva and Anderson 1983;
Measures of the level and type of coursend Monk 1994). In addition, Monk and King
work taken by teachers represent proxies f(t994) looked at multiple levels of schooling
what teachers know and can do in the sengeconclude that it is the cumulative effect of
that course work indicates the degree of expthe set of teachers a student has had over time,
sure individuals have had to particular areaather than the subject matter preparation of
of study (e.g., subject-specific content versuke entire faculty, that affects student math-
teaching methods). During the mid-1980s, trematics and science achievement.
debate over the importance of subject matter
versus education course work in teacher prepeeacher Test Scores
ration programs took on new life (Ferguson
and Womack 1993). This theme surfaces in a Test scores are arguably the best measure
number of the studies we examined which conf what a teacher knows and can do because

teachers are

highly rated and

with students

preparation.
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they go beyond exposure to programs and sgbilities, or both (Guyton and Farokhi 1987)
cific courses to assess the knowledge add not appear to be strong predictors of teacher
skills that individuals have actually acquiredperformance. Finally, these studies also rein-
However, test scores are also arguably the le&mice the complexity of the education produ _S] rudies suooest
policy manipulable relative to the other indition process in that the impact of what teach- 88
cators of teacher quality discussed in this pars know and can do as indicated by test scotdmt some test
per. Although policymakers can require thatepends on factors like student attributessCores seem to
certain tests be taken and passed by teactiEnrenberg and Brewer 1995; Strauss and Saw-
candidates, it is far more difficult to influenceyer 1986). predict high
the degree to which individuals excel on these levels of teacher
tests, particularly broad proficiency assesé-essons to Learn About Indicators
ments like literacy tests. The debate over tltdf Teacher Quality
role and relevance of teacher test scores re- desired
ceived a great deal of attention in the late The central goal of this review was to or-d . 1
1970s through the 1980s. One explanatigranize the existing research concerning thé ucationa
for this may be that the legality of using th@roductivity of teacher inputs to demonstrateutcomes. More
National Teacher Examination (NTE) for cerhow education productivity research can irg—
tification purposes was upheld by the Unitetbrm policy decisions. We chose to focus onp
States Supreme Court in N.E.A. versus Soutbacher quality given the large proportion dihat assess the
Carolina in 1978 (Stedman 1984). educational resources attributable to this YRgpact of literacy
of input and the relevance that findings in this

Given the role of the NTE as a potentiadrea have for policy. Indeed, numerou§Vels of verbal
gatekeeper for teachers, the predictive valigolicymakers have called for various reformgbilities of
ity of this instrument has been the object aklated to the preparation of teachers (Bush
study. Although Ayers and Qualls (1979)1987). For instance, in its call for improve&e
found that NTE scores are significantly reteacher preparation, the National Commissicthow positive
lated to grade point averages and scores om Excellence in Education (1983), in their res
the ACT, correlations between NTE scoregsortA Nation at Riskstated “teacher prepara- )
and principal and pupil ratings were found ttion programs are too heavily weighted witl§Ontrast, studies
be quite low. Likewise, Quirk, Witten, andcourses in educational methods at the expensg the impact of
Weinberg (1973) demonstrate that NTE score$ course in subjects to be taught.” The
are not highly correlated with supervisor rat€arnegie Foundation for the Advancement 6he NTE ... and
ings during the student-teaching period or dufeaching recommended that teacher educatiogher state-
ing the first year of teaching. Pugach a_mplrog_rar_ns require a 3.0 grade point averagefrc%lrandated tests of
Raths (1983) make several recommendatioadmission, and that teachers complete courses
about the use of the NTE that argue agairist an academic core in four years and thdmsic skills,
using this test as an end-of-program critericgpend a fifth year learning about educatio&achin
for teacher candidates. (Boyer 1983). Likewise, the Holmes Group

(1986) advised that all major universities witt both ... do not

Other studies suggest that some test scosesbstantial enrollments of preservice teaChe&f:)pear to be
seem to predict high levels of teacher perfoshould adopt the four-year liberal arts bacca- .
mance and desired educational outcomdaureate as a prerequisite for acceptance inttf©18 predictors
More specifically, tests that assess the impabeir teacher education programs. Most rexf teacher
of literacy levels or verbal abilities of teacheently, the National Commission on Teachin
ers tend to show positive effects (Coleman ehd America’s Future has focused on accrec%
al. 1966; Ehrenberg and Brewer 1993ation, recommending that these issues be left
Ferguson 1991). In contrast, studies of the professional organizations. Clearly, the
impact of the NTE (as noted above) and othstudies reviewed in this section have implica-
state-mandated tests of basic skills, teachitigns for these types of policy decisions, and

performance and

ecifically, tests

achers tend to

ffects. ... In

g abilities,

erformance.
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improving the overall productivity of the edu+ticularly realistic best practice, is important
cational enterprise. to maintain as efforts are made to make effi-
cient progress toward attaining new outcome
In general, the wide range of studies restandards. The greater the discrepancy in the
viewed here suggest several broad conclusiorsst associated with realistic best practice and
regarding teacher quality. First, teacher edactual practice, the more productive the sys-
cation programs seem to make a differenceem can become. These considerations are
but alternative routes to certification such amportant for policymakers at many different
extended programs or the requirement oflavels of the decision-making structure.
master’s degree for certification can be ques-
tioned on cost-effectiveness grounds. Second, It is heartening to see the progress that
although teacher course work in both subjebtis been made toward mapping the path to
matter and pedagogy have been shown to cameater levels of productivity in the education
tribute to positive educational outcomes, irarena. Efforts to estimate the magnitude and
vestments in the area of subject-matter prepaature of the links between education out-
The distinction ration may have diminishing returns after someomes with their costs are becoming more so-
point. Third, some teacher test scores, pahisticated as well as more informative and
) ticularly those that measure broad qualities likeseful. Furthermore, knowledge about the
practice and best literacy or verbal ability, appear to be assocproductivity of key cross-cutting inputs such
practice, ated with high levels of teacher performanceas teacher quality is becoming more conclu-
Finally, and perhaps most important, severalve, providing insights that can lead
of the more methodologically sophisticategolicymakers toward improved practice.
realistic best studies demonstrate the complex nature of the
education production process. Factors asso- What are the next best steps to take in the
ciated with students, teachers, and courses haueest to realize more productive use of re-
important to been shown to affect the impact of teachepurces in schools and school systems across
quality variables on educational outcomeshe country? We see three promising steps
Also, other issues such as the alignment birat need to be taken in the near term.
cfforts are made yeen teacher preparation and teacher assign-
to make efficient ment have begun to emerge in the literature as First, further work needs to be done to
important issues that have an impact on tlestablish the conceptual link between out-
productivity of teacher resources (Hawk et atomes and costs. The matrices we introduced

between actual

particularly

practice, 1s

maintain as

progress toward

attaining new 1985, Monk and Rice 1998). provide useful insights, but we recognize that
more needs to be done, particularly with re-

outcome . . L .
Impllcatlons for spect to efficiencies that can be realized by
standards. Pol icymakers and providing services to multiple students at once
Researchers as well as by providing services that meet

multiple goals simultaneously. The model is

built on the premise that different students

Education policymakers face contentioubenefit more or less from different kinds of
choices in a climate of limited resources. Theservices with respect to particular educational
are responsible for making wise decisionsutcomes, and this has implications for the
about how to get the most productive use obst of the service alternatives. However, it
these resources. The resource allocation mogeteasonable to expect that what works best
we presented in this paper provides a startifigr one student may also work well for others
point for framing and even guiding the deciin ways that make it possible to realize addi-

sions that must be made. The distinction beenal efficiencies. Similarly, the model speci-
tween actual practice and best practice, pdies services with respect to individual edu-
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cational goals, but clearly some types of ser- Finally, we were impressed with the po-
vices are intended and can be expected to ptential for iterative cost calculation methods
mote multiple outcomes simultaneousiyto generate the most useful estimates of cost.
These issues of aggregation are important\ée think the key is to draw upon educator judg-
consider as we operationalize this model baients that are informed by the results of so-
cause schools and school systems are boydsticated cost and production function esti-
to serve groups of students and routinely sesiations. We were similarly impressed by the
to meet multiple goals simultaneously. progress being made toward estimating the
. produgtlwty of teach.er resources, althoggh WELrd decisions

Second, policymakers need to be clearshare in the frustration of many regarding the
about the content of their high performancexisting limits on the availability of direct in-need to be made
standards, particularly with respect to thdicators of teacher quality. There are impol}, 5t the degree
number and types of standards and, even meaet implications for the collection of the next i
important, with respect to the degree to whicjeneration of data for cost-productivity relo which we
those standards are expected to be universaarch. It is essential to more directly measpire to
Departures from universality may involve apsure the capabilities of teachers. Crude proxy .
plying the standard to only a subset of the stmeasures for teacher quality, such as degr%%:llversal Versus
dent population, or allowing the standard ttevel, years of experience, and even numbedsfferential
be met at different levels for different student®f courses taken are inadequate substitutes g)o&
The specification of outcome standards is direct measures of teacher content knowledge
key step in the further development of the rend teaching capabilities. It is also essentigfudents. The
source allocation model and the linking ofor the next generation of data for cost-proqeqqyrce
costs to outcomes. Policymakers need to doictivity research to include sophisticated )
more than generate and salute vacuous rheteeasures of pupil outcome gains. Value-addaljocation model
ric. Hard decisions need to be made abotgist score measures may be the best that ¢aikes it clear
the degree to which we aspire to univershke expected in the near term, but we dare
versus differential outcomes across studentsope that progress can be made toward t
The resource allocation model makes it cledeveloping assessment instruments that ajgestions about
that answers to questions about the costswéll aligned with the outcome standards eMi e costs of
adequacy presuppose clear pictures of wHatdied in Matrices A and A*.
the outcome standards entail. adequacy

presuppose clear

tcomes across

F:%at answers to

pictures of what
the outcome

standards entail.
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