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Foreword

Jeffrey A.Owings, Associate Commissioner

Elementary/Secondary and Libraries Studies Division

Addressing the theme, “How to measure school performance in a tangible way,” scholars in the field of education
finance presented their thinking at the 1998 National Center for Education Statistics (NCES) Summer Conference.
The implicit questions posed by all of the presentations revolve around the current and future financial status of
school districts, how to portray that condition, and the significance of that standing for school performance.

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

This proceedings is the fifth education finance publication from the NCES Summer Data Conference. The papers
included within present the views of the authors, and are intended to promote the exchange of ideas among research-
ers and policymakers. No official support by the U.S. Department of Education or NCES is intended or should be
inferred. Nevertheless, NCES would be pleased if the papers provoke discussions, replications, replies, and refuta-
tions in future Summer Conferences.
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William J. Fowler, Jr. is the acting program director
of the Education Finance Program in the Elementary
and Secondary Education and Library Studies Division
at the National Center for Education Statistics
(NCES), U.S. Department of Education. He
specializes in elementary and secondary education
finance and education productivity research. Dr.
Fowler is currently involved with developing and
implementing an individual student resource measure,
and issuing a new NCES accounting handbook. In
addition, he is engaged in devising a method of
reporting education finance in a user-friendly
language. His great passion is designing Internet tools
for the NCES education finance site at http://
nces.ed.gov/edfin, as well as the graphic display of
guantitative data.

Dr. Fowler has worked at NCES since 1987. Prior to
joining NCES, he served as a supervisor of school finance
research for the New Jersey Department of Education.

William J. Fowler, Jr.

National Center for Education Statistics

He has taught at Bucknell University and the University
of Illinois, and served as a senior research associate for
the Central Education Midwestern Regional Educational
Laboratory (CEMREL) in Chicago and for the New York
Department of Education. He received his doctorate in
education from Columbia University in 1977.

Dr. Fowler received the Outstanding Service Award of
the American Education Finance Association in 1997,
and served on its Board of Directors from 1992 to 1995.
He serves on the editorial board of the Journal of Educa-
tion Finance and the Educational Evaluation and Policy
Analysis Journal of the American Education Research
Association. He also serves on the Board of Leaders of
the Council for Excellence in Government, and was a
1997-98 Senior Fellow. He is a member of the Govern-
mental Accounting Standards Board Advisory Commit-
tee which is charged with developing a User Guide for
Public School District Financial Statements.




Developments in School Finance, 1998




Introduction and Overview

The learned education finance researchers who presented
at the 1998 National Center for Education Statistics
(NCES) Summer Conference examined both current
theoretical perspectives on public school finance and the
everyday policy concerns of schools. Thus, the first four
articles in this volume reflect policy studies of how to
measure school performance in a tangible manner. The
last three articles serve as theoretical explorations of cut-
ting-edge research in the field of school finance. The
implicit questions posed by all of these articles revolve
around the current and future financial status for school
districts, how to portray that condition, and the signifi-
cance of that standing for school performance.

The first paper asserts how difficult it is to measure a
school’s productivity, particularly if one is concerned with
more than test scores, such as constructive employment
for graduates. Measuring school productivity is made
more difficult because America’s schools seek to achieve
a wide array of inherently difficult-to-measure student
outcomes, such as responsible citizenship. The next pa-
per makes no effort to measure productivity in the eco-
nomic tradition. Instead, it attempts to usefully com-
pare a school district with similar peer school districts, in
order to benchmark spending and performance. A third
paper explores potential threats to the measurement of
public school productivity, such as removing the most
talented students through implementation of school
voucher programs. Another scholar focuses attention on
a natural experiment in Chicago’s public schools, in which
responsibility for the distribution of funding was shifted

William J. Fowler, Jr.

National Center for Education Statistics

from the district level to the school level. This paper
then examines school funding and its relationship to stu-
dent achievement outcomes.

Two papers on the cutting edge of school finance research
seek to better assess fiscal equalization. One employs
hierarchical linear modeling (HLM), one of the most so-
phisticated statistical analytical tools available to educa-
tional researchers. HLM permits analysts to sort out dif-
ferences that occur within and between organizational
units, such as schools and school districts. The other
paper explores methods of presenting financial data in
graphic displays that permit widely diverse audiences,
such as state legislators and parents, to quickly grasp
meaning that can be used to improve school performance.

A final cutting-edge paper describes how the NCES Early
Childhood Longitudinal Survey for Kindergarten (ECLS-
K) has incorporated a student-level finance measure,
which potentially has the ability to most accurately as-
sess questions of the relationship of resources to student
outcomes. In addition, observers in the sample of Kin-
dergarten schools assess the adequacy of the school fa-
cilities, and their subjective assessment of the learning
climate of the school. To education finance researchers,
these data represent the pinnacle of the information pyra-
mid, where information on students, parents, teachers,
and schools can all be combined in a myriad of combi-
nations to answer the multitude of questions in the field
of education.
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To summarize, the papers from this year’s presentations
sought to explore how to assess the productivity of school-
ing, whether through sophisticated econometric or sta-
tistical procedures, or simple comparison. Let us now
turn to the specifics of each paper.

The publication begins with an overview of the difficulty
in measuring a school’s productivity. Richard Rothstein,
of the Economic Policy Institute, asserts that the
politicization of “educational productivity” has caused a
mismatch in the way educational goals (inputs) are de-
fined and the method by which results (outputs) are as-
sessed. Although some products of an education system
have concrete methods of assessment, such as test scores,
it is a challenge to define many educational goals because
the outputs of schools are, to some extent, inherently not
measurable. Also, building a relationship between rec-
ognizable outputs and latent inputs is a complex process.

As a basis for this statement, Rothstein outlines the Na-
tional Education Goals set forth by the National Educa-
tion Goals Panel, which are a mix of concrete and ab-
stract goals for the Nation's education system. Unfortu-
nately, not all of these goals can be measured using tradi-
tional methods (e.g., proficiency test scores). More ab-
stract goals, such as being prepared for responsible citi-
zenship, are difficult to measure. It is important to rec-
ognize the effect these different types of goals have on
each other, as they are not independent entities.

Rothstein argues that school finance scholars need to al-
ter their focus from attaining more accurate calculations
of school productivity to broadening how school pro-
ductivity is gauged, and the type of data required. His
examination of how “then and now” studies of educa-
tion are conducted helps the reader place the satisfaction
with the nation’s public schools in historical perspective.
These studies were initiated as a response to the often-
heard public cry of “today’s schools do not measure up to
the standards of the past.” Rothstein postulates that al-
though these studies may have been methodologically
unsound, chronicling these types of analyses provides
meaning to the unchanging debate about the quality of
American education. He concludes that, due to rapidly
changing demographics, the increasing ineffectiveness of
public school productivity studies over time emphasizes
the need for the measurement of a broad range of school
outputs and a more effective matching of school inputs
and latent outputs.

Elizabeth Greenberg and John Guarnera, of American
Institutes for Research, seek to make pragmatic
benchmarking comparisons between comparable school
districts with extant data. They investigate education fi-
nancing and outcomes in Philadelphia and make com-
parisons among other big city school districts, other Penn-
sylvania school districts, and between cities and states.

Greenberg and Guarnera focus many of their compari-
sons on school-level characteristics, such as current ex-
penditures, student/teacher ratios, student achievement,
percentage of budget spent on instruction, dropout rates,
and teacher absences. Furthermore, they examine the ra-
tio of city school district administrative expenditures to
instructional expenditures and include comparisons on
demographic characteristics, such as population loss and
poverty level.

Each comparison made provides the reader with greater
insight into the complexity of the relationship of schools
between or within cities and states. Comparing specific
education indicators within a state is usually an easy task.
However, while comparison among states is often desir-
able, it is difficult to make these comparisons because of
the inconsistencies among the methods states use to cal-
culate these indicators. Although states may measure
spending differently, accurate comparisons of spending
patterns can be calculated. For example, a city may be
compared to its state’s average, and then comparable city
school districts compared after this ratio is calculated.

Greenberg and Guarnera demonstrate that such compari-
sons are difficult to perform, and require the application
of much judgement. Although NCES has an Internet
tool to compare school districts (see http://nces.ed.gov/
edfin/search/search_intro.htm), Greenberg and Guarnera
found they had to go far beyond this primitive web tool.

Dan D. Goldhaber, of the Urban Institute, Dominic J.
Brewer, of RAND, and Eric R. Eide, of Brigham Young
University, examine the issue of the creaming of academi-
cally talented public school students, encouraging them
to move to private schools. As a setting for their research,
Goldhaber, Brewer, and Eide examined the Milwaukee
Parental Choice Program (MPCP). Opponents of choice
programs often argue that such programs will exacerbate
the flight of academically talented students from the pub-
lic schools.



Prior research, which analyzed mathematics and reading
test scores, has resulted in widely differing conclusions
about the outcomes of participating in the Milwaukee
choice program. Goldhaber, Brewer, and Eide believe
that there are important differences in student character-
istics between public and private schools. Some of these
differences are easily observable and, therefore, easily
measurable; however, there are unobservable differences
that can cause biased estimates of the effects of private
schooling. For example, parents with academically tal-
ented children might choose private sector schooling for
their children more often than choosing to send their
children to the Milwaukee public schools. Those par-
ents who choose private sector schooling may be differ-
ent in some subtle way from parents who choose public
sector schooling. These differences are difficult to define
and measure empirically, particularly if parental attributes
are combined in datasets in some aggregate manner.

The design of the Milwaukee choice program may help
researchers evaluate the existence of selection bias. To
qualify for this program, students must meet poverty
guidelines, not be enrolled in a private school in the im-
mediate prior year, and be eligible to attend private, non-
sectarian schools in the school district. As a result of the
qualification criteria, the number of students admitted
to this program is limited. 1If schools receive more appli-
cants than their enrollment limit, they are required to
accept students based on random selection. This ran-
dom assignment of students permits researchers to com-
pare students who applied and were not accepted with
those who applied and were accepted with less concern
about sample selection bias. Because all public school
students who met the criteria for the program had the
choice to participate, the Milwaukee program is espe-
cially useful for research into the issue of selection bias.
However, Goldhaber, Brewer, and Eide conclude that the
data yield is little indication that sample selection or
creaming is associated with the decision to participate in
the Milwaukee choice program.

Many in the school finance community recommend shift-
ing responsibility for the distribution of funding from
the district level to the school level. This decentralized
system of allocation is being adopted in many schools
throughout the country; however, there has not been
much research into the methods by which school-level
allocations are determined. Ross Rubenstein, of Geor-
gia State University, examines the impact of such a shift
on the distribution of funding to Chicago schools.

Introduction and Overview

Rubenstein’s article delves into this issue of allocation and
how differences between traditional district-level and
newer school-level allocations affect performance equity
among schools.

In the late 1980s, Chicago public schools were decen-
tralized in order to shift the responsibilities for gover-
nance and improvement to the individual schools. This
decentralized school system provides Rubenstein with a
solid location for analyses of differences in expenditure
patterns and student performance across schools.

When comparing general fund spending patterns with
school performance, Rubenstein finds that the spending
patterns among high and low performing schools are simi-
lar. Although small differences exist, a pattern does not
emerge. This result is not surprising, for general fund
allocations must be used to provide the same basic ser-
vices to all students. A comparison of Chapter | spend-
ing reveals a more interesting pattern. Although both
elementary and high schools spend the greatest propor-
tion of their Chapter I funds on instruction, high schools
distribute remaining funds evenly across all functional
areas, whereas elementary schools tend to focus on in-
structional support and administration. Overall, when
considering all types of funding and both elementary and
secondary schools, Rubenstein finds a consistent pattern:
Although there is not much variation in total spending
among schools, there is variation in decisions concern-
ing discretionary funds.

Patrick Galvin, Hal Robins, and Karen Callahan, of the
University of Utah, examine the issue of school finance
equalization by using hierarchical linear modeling
(HLM). In their study, HLM is applied to control for
differences in school district characteristics. Under the
assumption that schools are hierarchically nested, two
schools could appear exactly alike yet perform differently
due to other contextual variables. The HLM method
assists researchers by controlling for these contextual vari-
ables.

This article is based on the assumption that the underly-
ing goal of school finance equalization is to promote edu-
cational achievement. Although there is concern about
the fair distribution of resources, Galvin, Robins, and
Callahan assert that the goal of equalization efforts is to
equalize educational opportunities and outcomes. They
propose that there is a mismatch in policy goals between
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distribution of educational resources (equity) and con-
cern about the use of these resources (productivity).

The authors find many advantages when using HLM to
analyze school finance equalization. This method of
analysis develops a relationship between distribution of
inputs and an outcome measure. In addition, HLM per-
mits the researcher to concurrently examine the effect of
predictor variables on both the average intercept and slope
of the relationship variable. The HLM model also per-
mits exploration of interactions, and confounding effects
of variables. For example, it is

“...one thing to operate as a high-need school
within a relatively wealthy environment and
quite another to operate as a high-need school
in a relatively poor environment.”

Galvin, Robins, and Callahan seek to learn the ways in
which schools, classrooms, and students function com-
pared with their resource environment. By using the
HLM model, the authors learn that the effects of resources
can be hidden by interaction with other variables and
that more extensive research into these interactions is
needed in order to determine the relationship between
educational resources and achievement. They find that
one of the primary contributions of the use of HLM is
that it changes the focus of the research from inequity in
resources to the relationship between resources and out-
COMmes.

The school finance research community often forgets that
their audience is composed of policymakers, parents, and
the general public. Because of the wide range of sophis-
tication of these diverse audiences, research outcomes
must be presented in concise, understandable ways. Larry
Toenjes, of the University of Houston, in the final ar-
ticle of this publication, explores active graphics meth-
ods for the analysis and display of education data. Ad-
vances in and increased accessibility to personal comput-
ers have enabled education finance researchers to present
data analyses in new, previously unimaginable ways. Ad-
vances in this technology are occurring so quickly that
staying informed about the latest updates may overwhelm
the user’s ability to take advantage of what these new tech-
nologies offer.

Three of the most popular active graphics display meth-
ods are described in this article. The first method is link-

ing, which allows a researcher to present two different
relationships among two pairs of attributes of the data—
how a change in one attribute would affect both rela-
tionships. The second method is brushing, which en-
ables a researcher to control the position of an outline
shape on the monitor screen so that the points descend-
ing within this shape can be visibly modified. Third,
Toenjes highlights the spinning method, in which a re-
searcher has the ability to rotate a three-dimensional fig-
ure around any or all of its axes.

Toenjes explores some of the software programs that
employ these and other techniques. The history presented
for these examples gives the reader a better understand-
ing of the development and use of these programs. Fol-
lowing this background information, several sample ap-
plications and sample active graphics are presented to
help the reader understand the benefits of real-life appli-
cations of these programs. For example, Toenjes displays
the relationship in New York, Indiana, and New Jersey
between the percent of local tax funds and the expendi-
ture per pupil. The visual display clearly indicates that
state aid has effectively equalized expenditures in New
Jersey for poor school districts, but not in New York or
Indiana. Using visual display, it is even possible to show
specific school districts that are rich and poor, and con-
trast their characteristics, including per pupil expendi-
tures. Although Toenjes concludes that these visual meth-
ods cannot replace the traditional techniques, they can
facilitate understanding and communicating research re-
sults to a broad audience with wide differences in levels
of statistical and research sophistication.

The final article in this publication brings the reader full
circle. The publication began with a contemplation on
limits to measure schools’ productivity; it is concluded
by Lawrence O. Picus and Lauri Peternick’s suggestions
for improving the Early Childhood Longitudinal Survey
(ECLS) to enable improved measurement of the elusive
variables many of the articles in this publication have
described. Picus, of the University of Southern Califor-
nia, and Peternick, of American Institutes for Research,
suggest the ECLS can be a valuable resource for collect-
ing new finance data that will help uncover the relation-
ship between student outcomes and resource allocation
and use. By enhancing this existing survey with ques-
tions about how money matters in education, research-
ers would have the opportunity to delve into these latent



relationships of resource allocation and their effects on
student achievement.

Picus and Peternick outline four broad categories for
analysis. First, they propose examining classroom costs,
which include teacher compensation, instructional aide
compensation, instructional materials, and special pro-
grams. Second, they propose analyzing school-level costs,
which include site administration, instructional support,
student support, maintenance and operation, utilities, and
transportation. Third, they propose analyzing district-
level costs in terms of district administration, facilities,
and data processing. Picus and Peternick also suggest
analyzing nonschool costs, such as other agency expen-
ditures and parental support. They conclude by giving
us their recommendations for the items they think should
be included in the ECLS.

Introduction and Overview

Picus and Peternick then turn to the actual ECLS survey
instruments containing fiscal data, that were devised by
NCES after field-testing and comment by respondents.
These survey instruments are mere shadows of the exten-
sive items Picus and Peternick had recommended, but
they avoid the excessive burden that would have been
imposed on respondents by the many items they pro-
posed.

As noted by Picus and Peternick, the collection and ulti-
mate analysis of these data will provide a framework from
which school districts can make wise resource allocation
decisions, and in providing insight into understanding
how and why resources matter.




Developments in School Finance, 1998




Reflections on the Limitations of our
Ability to Measure Schools'Productivity,
and Some Perspective from the Past

Richard Rothstein
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Reflections on the Limitations of our
Ability to Measure Schools’ Productivity,
and Some Perspective from the Past

Claims about declining educational productivity are
flawed for at least two reasons, each unremediable with
present knowledge and data. First, we are quick to mea-
sure school outputs by math and reading scores, but re-
quire schools to produce a much broader range of out-
comes, most of which are unmeasured and some of which
are unmeasurable. Second, we have such poor longitu-
dinal data on math and reading performance that claims
based on declines in this performance rely more on selec-
tive anecdote than on representative data. Nonetheless,
these unfounded claims have persisted for the better part
of this century, with school observers in each era repeat-
ing the errors of the last.

The pages that follow attempt to illustrate each of these
fatal limitations in our measurement of school produc-
tivity: first, the lack of definition and data relevant to
many school goals; second, the persistent historical reli-
ance on anecdote, not data, to support assertions of de-
clines in the poorly measured outcomes of math and read-
ing, and the attempts of school defenders to refute these
anecdotal claims.

Even today, investigations of “educational productivity”
are more primitive than many researchers and consum-
ers of education research are inclined to acknowledge.

Richard Rothstein

Economic Policy Institute

The intense politicization of public education encour-
ages making claims which surpass those supportable by
unambiguous data. There are important public policy
consequences to conclusions about whether schools have
growing or declining productivity. Belief in the former
encourages those seeking greater tax support for public
schools. Belief in the latter encourages those seeking
privatization or other radical structural reforms of school-
ing.

This heavy political burden borne by conclusions about
school productivity is not a new phenomenon. With
inadequate data, public education’s critics have made
claims regarding schools’” “declining productivity” for
nearly a century, and defenders have struggled to find
evidence with which to refute them. It may be that the
data available to us are too limited and imprecise to sup-
port legitimate conclusions about trends in education
productivity. If this is the case, the contributions of quan-
tifiable education research can play only a limited role in
these debates. More important roles must be reserved
for qualitative investigation and for the clarification of
public values.

Trends in education productivity may be impossible to
guantify with certainty because the outputs of schools

11
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are mostly unmeasured. True, we devote great scholarly
resources to measuring a few outputs such as standard-
ized test scores in reading and mathematics, but there is
much less interest in examining whether these outputs
have a predictable relationship to schools’ broad range of
other outputs.

What are the outputs we seek from schools? The closest
we have to an official list is the National Education Goals,
first adopted by President Bush and the nation’s gover-
nors in their 1989 Charlottesville meeting. Each year,
the National Education Goals Panel produces a report
on whether we are closer or farther from meeting these
goals. The report essentially consists of “up” or “down”
arrows to indicate whether or not progress is being made.

The following are the goals, as elaborated by the National
Education Goals Panel:

m All children should start school ready to learn; they
should have been born with an appropriate
birthweight, should have access to high quality pre-
school programs, should have parents who have
access to necessary training and support, and
should receive the nutrition, physical activity, and
health needed for mental alertness.

= Ninety percent of children should graduate from
high school, and three-fourths of those who drop
out will complete an equivalent degree; there will
be no gap in high school graduation rates between
minority and white students.

m All students should demonstrate competency over
challenging subject matter (including reasoning,
problem solving, and communication) in English,
mathematics, science, foreign languages, civics and
government, economics, arts, history and geogra-
phy; they should be prepared for responsible citi-
zenship (including participation in community
service and activities demonstrating personal re-
sponsibility), further learning, and productive em-
ployment; achievement should improve for stu-
dents in each quartile of the distribution, and the
gap between performance of minority and white
children should narrow; students should have ac-
cess to physical and health education to ensure
they are healthy and fit; more students should be
competent in more than one language; and all stu-
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dents should be knowledgable about the diverse
heritage of this nation and the world community.

m U.S. students will be first in the world in math-
ematics and science achievement; mathematics and
science education will be strengthened, including
use of the metric system of measurement; the num-
ber of qualified mathematics and science teachers
will increase; the number of U.S. undergraduate
and graduate students, especially women and mi-
norities, who complete degrees in mathematics,
science and engineering, will increase.

m Every adult will be literate, with skills needed to
compete in a global economy and exercise his/her
citizenship; connections between education and
work will be strengthened, and quality public li-
brary programs for adults will grow in number.
The proportion of students, especially minorities,
entering and completing college will increase, and
college graduates’ critical thinking skills will im-
prove. Schools themselves will offer more adult
literacy and parent training programs.

m Every school will be free of drugs, violence, fire-
arms, and alcohol and will teach drug and alcohol
prevention as an integral part of health education.
Schools will also eliminate sexual harassment.

m All teachers will have access to preservice teacher
education and continuing professional develop-
ment to provide the skills needed to teach a cur-
riculum that can achieve the other goals.

m Every school will engage parents in a partnership
that supports children’s academic work and shared
educational decision-making at school.

Even if we ignore items on this list that are not true out-
puts of schools (for example, whether children are born
with appropriate birthweights), there are enough real
outputs to make it evident that mathematics and reading
scores alone cannot be the numerator in a measure of
schools’ productivity.

Could it be, however, that mathematics and reading scores
are also proxies for other outputs, so we can presume
that if mathematics and reading scores rise or decline,
other outputs will also follow a similar trajectory? Not
only is this not necessarily the case; the opposite may be
true. Systems with complex combinations of goals must



always be wary of measuring only a few, because there
will be powerful pressures on the system to focus on en-
hancing the production of the most easily measured out-
puts, at the expense of others that are equally important,
but more difficult to measure. Everyone has heard stories
of how “accountability for results” distorted enterprises
in the old Soviet economy. When shoe factories were
told they would be held accountable for the number of
shoes they produced, the factories responded by produc-
ing only small sizes—gaining rewards for exceeding quo-
tas without having to purchase more leather.

As the interest of both policymakers and scholars in school
productivity outpaces our ability to measure it, Ameri-
can education faces similar dangers. Consider this dis-
turbing set of facts: In the last decade, American second-
ary schools have come under great public and political
pressure to increase the number of academic courses high
school students must take to qualify for a diploma. This
pressure has worked. From 1988 to
1994, the percentage of school dis-
tricts requiring at least 4 years of sec-
ondary school English for a high
school diploma rose from 80 to 85
percent; those requiring at least 3 years
of mathematics rose from 35 to 45
percent; and those requiring at least 3
years of science rose from 17 to 25
percent (U.S. Department of Educa-
tion 1998, Indicator 26). Most
Americans consider these data a sign
of progress, and considered by them-
selves, they certainly are. But our na-
tional goals tell us that we also want
students to have “access to physical
and health education to ensure they
are healthy and fit.” Nearly simultaneously with the in-
crease in academic course-taking, the percentage of stu-
dents taking a daily high school physical education course
declined from 42 to 25, and the number of overweight
adolescents soared (Sammann 1998, 2). We do not know
why this is the case, but one possibility is that pressure to
require more mathematics and science courses to improve
mathematics and science scores has led American high
schools to find the time for these courses by reducing
requirements for physical education. This result may not
be consistent with Americans’ goals for education, which
include both mathematics and science proficiency at ever
higher levels, and the development of habits that lead to
lifelong good health. 1f we hold schools accountable only

In the last decade,
American secondary
schools have come
under great public and
political pressure to
increase the number of
academic courses high
school students must

take to qualify for a
diploma.
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for the former, and find it relatively easier to measure
these, we run the risk of de-emphasizing other less im-
portant aspects of achievement far more than a balanced
program would require, no matter how important math-
ematics and science proficiency may be.

In truth, we have devoted little energy to attempts to
measure many of the important outputs of schools. Not
only do we have no standardized reports of adolescents’
physical health, but we have no (or very limited) trend
data on the national goals of “responsible citizenship,”
avoidance of drug, alcohol, and tobacco abuse, compe-
tency in fields like the arts, or “knowledge about the di-
verse heritage of this nation and the world community,”
or “participation in community service and activities dem-
onstrating personal responsibility.” The National As-
sessment of Educational Progress (NAEP) has begun to
test a few of these other areas (the new arts and music
assessment is one example), but few states have high stakes
tests that go beyond reading and math-
ematics, so the potential for distortion
of school production in favor of those
outputs most easily measured is real.

Conclusions about school productivity
require not only measurement of out-
puts but measurement of inputs. As |
have argued elsewhere, because we have
limited ability to match inputs with the
particular outputs they are designed to
produce, school productivity becomes
even a more elusive concept. We might
make some tentative conclusions about
school productivity if we tracked math-
ematics and reading scores and com-
pared them with changes in the schools
devoted to enhancing mathematics and reading achieve-
ment, but data on resources, reported by function and
object, not by program, are ill-suited for this purpose
(Rothstein and Miles 1995).

The aim of this paper is to urge school finance scholars
to ease off, a little, in the quest for more precise calcula-
tions of school productivity. Before making existing data
more precise, more energy should be invested in broad-
ening the data we require.

In what follows, | attempt to place the desire for conclu-
sions about school productivity in historical perspective.
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We are not the first generation of education researchers
to confront the need for data to respond to a broad pub-
lic concern that school productivity is declining. School
administrators and researchers frequently attempted to
analyze the persistent claims of declining student perfor-
mance by conducting “then and now” studies of educa-
tion.

In reading through the educational research literature of
the past, one cannot help but be struck by the consis-
tently defensive tone of many “then and now” studies:
professors or school district administrators began their
published reports by recounting the denunciations of
schools by politicians, journalists, academics, pundits, or
parent groups who had claimed that “today’s” schools do
not measure up to the standards of the past, that teachers
no longer instructed children in basic skills, and that
young people knew less than they once did. The profes-
sors or administrators then exclaimed that they had been
subjected to this abuse long enough,
and therefore had combed school dis-
trict archives for tests given to students
several decades earlier. The researchers
then described how they had adminis-
tered these outdated tests to contem-
porary students, under conditions as
similar to those of the past as possible.
The reports frequently concluded by
showing the contemporary scores to be
superior, refuting the conventional wis-
dom of the day.

about the quality of

While most, though not all, of these
“then and now” studies were method-
ologically unsophisticated, and while
careful social scientists today would
never sanction such “uncontrolled” (for background char-
acteristics) research, the history of these studies sheds a
useful light on the unchanging debates about the quality
of American education. Also, if we make the not-unrea-
sonable assumption that demographic change may not
have been as rapid during the period of these earlier studies
as it is today, the studies, on the whole, suggested that
school critics of the past were mistaken.

There have been several dozen such investigations; 1 will
here describe only a few typical examples. The baseline
was established by Americas very first standardized test,
administered in 1845 to a select group of 500 of Boston’s
brightest 8th-graders. Results were disappointing. The
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testing committee reported it “difficult to believe that
there should be so many children ...unable to answer,
...S0 many absurd answers, so many errors in spelling, in
grammar, and in punctuation.” Only 45 percent of these
top 14-year-olds knew that water expands when it freezes.
When children did answer a question correctly, they fre-
quently did not understand the answer they had given,
because, as the examining committee put it, the children
had been taught “the name of the thing rather than the
nature of the thing.” According to Massachusetts Secre-
tary of Public Instruction Horace Mann, Boston's schools
were ignoring higher-order thinking skills; what little stu-
dents knew came from memorizing “words of the text-
book, ...without having ...to think about the meaning
of what they have learned.” Thus 35 percent knew from
history classes that, prior to the War of 1812, the United
States had imposed an embargo on British and French
shipping, but few had any idea what “embargo” meant.
In one school, 75 percent of the students knew the date
of the embargo, but only 5 percent
could define the term (Caldwell and
Courtis 1924, 52, 54, 90, 125).

...of these

In 1924, Otis Caldwell, a school direc-
tor and Columbia Teachers College
professor in New York City, and Stuart
Courtis, director of teacher training at
Detroit Teachers College, noted that
“[s]urvey after survey has revealed un-
suspected inadequacy or inefficiency in
American education,” resulting in
“[s]uperintendents and teachers [being]
dismissed” and “school systems and
methods [being] reorganized.”
Caldwell and Courtis determined to
“bring a long-delayed message of en-
couragement to all who have participated in accomplish-
ing the educational progress of the last fifty years.” To
do so, they uncovered the test given by Horace Mann'’s
committee of examiners in 1845, and re-administered
this 1845 Boston test to a national sample (“from Maine
to California”) of 8th-graders in 1919 (Caldwell and
Courtis 1924, v, vi, 8, 9, 77).

Mann’s test questions that had retained curricular rel-
evance 75 years later were selected—questions like those
asking students to describe the “height of a heavenly
body,” or, “how high can you raise water in a common
pump, with a single box?,” or about the invasion of
Canada in the “last war” were dropped. Caldwell and



Courtis printed a new exam with these remaining ques-
tions, and invited school districts to participate. School
superintendents from 46 states volunteered. Unlike the
Mann test, which had been given only to the best “brag
scholars” (students whom Mann described as “the flower
of the Boston schools”), the superintendents agreed to
administer the test to all 8th-graders who were present
on the day the test was given. Twelve thousand exams
were returned for scoring.

Caldwell and Courtis found that despite the fact that the
testin 1919 had been administered to a full range of 8th-
graders, not only the brightest as in 1845, the median
score on the still-relevant questions had been 37.5 per-
cent correct in 1845, but 45.5 percent in 1919. They
concluded that children in 1919 did somewhat worse
than the earlier children in “pure memory” questions,
and somewhat better on the “thought or meaningful ques-
tions.” With respect to my earlier example, the research-
ers reported that “in 1845, 35 percent
of the children knew the year when the
embargo was laid by President Jefferson,
but only 28 percent knew what an em-
bargo was. In 1919, only 23 percent
knew the year, but 34 percent knew the
meaning” (Caldwell and Courtis 1924,
85-87).

In 1934, a Los Angeles school re-
searcher, Elizabeth Woods, gave a 1924
6th-grade reading test to students in 33
elementary schools in which the test
had been administered ten years earlier.
She found that scores were half a grade
higher in 1934 than they had been in
1924 (Raths and Rothman 1952; Gray
and Iverson 1954).

In 1946, Don Rogers, a Chicago assistant school super-
intendent, tired of hearing “employers... allege that
present-day pupils (even high school graduates) are not
proficient... The imputation is that ...our school system
formerly trained them better than now” (Rogers 1946).
So Rogers re-administered a 6th-grade Chicago arithmetic
test from 1923. He found that the 1946 pupils on aver-
age scored about the same as 1923 pupils (despite the
unusually high teacher turnover the 1946 students had
experienced during World War 11, and the constant dis-
ruptions of wastepaper, soap, and other wartime drives
conducted in schools) and concluded that this test “dis-

Tests of General Educa-

dents who drop out.
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counts the allegations that ...Chicago pupils of an earlier
generation did better work than their sons and daughters
who are now in the elementary schools.”

In 1948, Springfield (Missouri) schools came under at-
tack from a citizens group for embracing tenets of “pro-
gressive education” and for ignoring the teaching of ba-
sic skills, particularly in reading. University of lllinois
Professors F. H. Finch and V. W. Gillenwater undertook
a study to “reveal whether the teaching of reading had
increased or decreased in effectiveness,” by re-adminis-
tering a 1931 6th-grade reading test to contemporary 6th-
graders in the same Springfield schools. They found that
1948 students had higher scores, and concluded that
“[a]pparently reading instruction ...is now more effec-
tive... and most sixth grade children now in schools do
better in reading than did their predecessors” (Finch and
Gillenwater 1949). While Finch and Gillenwater did
not use formal statistical controls that we would expect
in such research today, they superficially
investigated the characteristics of 1931
and 1948 students, and determined
that the occupational classifications of
the parents were similar in the two
years.

tional Development
(GED) are used as an
alternative high school
certification for stu-

Tests of General Educational Develop-
ment (GED) are used as an alternative
high school certification for students
who drop out. They were originally
developed in 1943 by the Army to as-
sess the academic skills of draftees. To
establish a scoring scale, the Army con-
tracted for the test to be administered
to a representative sample of 35,000
seniors in 814 high schools across the
country (representative, that is, except that in segregated
states only white schools were included). In 1955, at a
time of ferocious public criticism of the public schools
(and when the belief that schools had deteriorated was as
widespread as it is today), Army officials wondered if the
1943 scale was still appropriate. So the Department of
Defense contracted with the University of Chicago to
conduct a new study, giving a 1955 GED test to a simi-
larly representative national group of seniors. Then, a
smaller sample of students were given both the 1943 and
1955 tests, so that the scales on the two could be equated.
The Chicago professor who analyzed the results, Ben-
jamin Bloom, concluded that “[1]n each of the GED tests
the performance of the 1955 sample of Seniors is higher
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than the performance of the 1943 sample... [I]Jn math-
ematics the average senior tested in 1955 exceeds 58 per-
cent of the students tested in 1943.” (Average perfor-
mance also exceeded earlier scores in natural sciences, lit-
erary materials, English, and social studies.) “These dif-
ferences are not attributable to chance variation in test
results,” Bloom concluded, and “indicate that the high
schools are doing a significantly better job of education
in 1955 than they were doing in 1943” (Bloom 1956).

In the early 1950s, Vera Miller and Wendell Lanton, re-
searchers working for the Evanston (lllinois) school dis-
trict, noted that parents and educators often charged that
“too much time [is] being devoted to music, arts, crafts,
dramatics and unit work [group projects] to the detri-
ment of the ‘“Three Rs.”” In response, Miller and Lanton
reprinted the standardized reading tests that had been
given 20 years earlier in the district, and re-administered
them to contemporary students. Like Finch and
Gillenwater in Missouri several years
earlier, they also had no formal statisti-
cal controls for background character-
istics, but they noted that the “commu-
nity was relatively stable [and] present
day groups of pupils and those of the
past were similar in most respects... The
area contains a cross section of people
of different races and of varied social
and economic status.” To assure the
most practically consistent test condi-
tions, the district’s testing director from
the 1930s also administered the test in
the 1950s, using similar procedures.
The 1950s tests were given on or near
the same day of the month as the 1930s
tests. Miller and Lanton tested 3rd-,
4th- and 8th-graders from 1952 to 1954, and found that,
for example, 4th-graders in 1952 scored 6 months higher
in reading comprehension, and 8 months higher in vo-
cabulary, than did their 1932 counterparts. “[P]resent
day pupils read with more comprehension and under-
stand the meaning of words better than did children who
were enrolled in the same grades and schools more than
two decades ago,” Miller and Lanton concluded (Miller
and Lanton 1956).

blame.”

In 1976, the Indiana state Superintendent of Public In-
struction, Harold Negley, teamed with two Indiana Uni-
versity professors, Roger Farr and Leo Fay, to examine
the state’s reading instruction. Their report notes that in
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1976, “the charge is sometimes made that children do
not read as well as in the past and that schools are to
blame” (Farr and Negley 1978). In 1945, the state had
administered a standardized reading test to a sample of
25 percent of the state’s students at each grade level. In
1976, Farr, Fay, and Negley reprinted the 1945 tests for
the 6th- and 10th-grades, and re-administered the tests
to a comparable sample of students. The new sample,
which included 7 percent of the state’s students in those
grades, was selected to be representative of the state’s re-
gional diversity and urban-rural-suburban distribution.
Thus the demographic of the test-takers in the two time
periods was as similar as possible. Their raw results re-
vealed that 6th- and 10th-graders in 1976 read at virtu-
ally the same grade level as comparable students in 1945.
For example, the average 1945 6th-grader read at exactly
the national 6th-grade norm that had been established in
1943, while the average 1976 6th-grader read at one-tenth
of one month below the 1943 6th-grade norm.

The state of Indiana, however, had kept
unusually good records on the students
who took the 1945 test, and Farr, Fay,
and Negley noted that these students
were considerably older than the 6th-
and 10th-grade students who took the
testin 1976. In 1945, it was more com-
mon not to promote students whose
achievement was below grade level than
it was in 1976: in the latter year, for
example, the 6th-grade included 11-
and 12-year-olds almost exclusively, but
in 1945 there had been many 13- and
14-year-olds in the 6th-grade as well.
In the 1940 census, average Indiana
6th-graders were 12 years and 4 months
old, but in the 1970 census, they were only 11 years and
6 months old, nearly a full year’s difference in average
age. Consequently, the older 1945 students had been in
school more years than the “comparable” 1976 students.
Further, because fewer students dropped out between 9th-
and 10th-grade in the later than in the earlier year, the
1945 10th-grade students were, on average, higher achiev-
ers, relative to all young people their age, than were the
less selective group of 1976 10th-grade students. When
Farr, Fay, and Negley adjusted their results to compare
“age equivalent” scores rather than “grade equivalent”
scores, they found that the 1976 sample, for both 6th-
and 10th-grade, “outscored the 1945 sample significantly
on every test.”



“[ T]he general national assumption that the reading abili-
ties of our children are decreasing at an alarming rate [is]
unsupported by this study,” the Indiana researchers con-
cluded. This “ungrounded alarm,” however, “leads to
attacks on school programs that have been developed over
the same time span for which this study shows the im-
provement in student reading achievement.”

Over the years, a few “then and now” studies have shown
declining student achievement: a St. Louis Board of Edu-
cation study, for example, found that reading achieve-
ment was slightly less in 1938 than it had been in 1916
(Boss 1940). However, most of these reports claimed
improvement, to refute widely publicized attacks on
schools in each era.

School officials and researchers no longer publish such
reports, perhaps because we recognize that in order to
make reasonable “then and now” comparisons of test
scores, we require more sophisticated controls than the
informal demographic similarities noted in the earlier
studies. Especially because demographic change in many
districts and schools has been more rapid in recent years,
we can no longer take “then and now” studies seriously
without better data on test takers’ parental education,

Ability to Measure Schools' Productivity

occupation, and even income, as well as the children’s
race and ethnicity, family status, and other socio-economic
characteristics. These data simply do not exist for past
test scores, and there is no way to create them.

Nor was it the case that these old “then and now” studies
were conducted when it was possible to state without
equivocation that school productivity could be measured
solely in the fields of mathematics and reading. Many of
these studies were conducted during the height of pro-
gressive education’s influence, when the “Americaniza-
tion” of students and the delivery of a broad range of
social services through the schools were considered cen-
tral to their mission.

Nonetheless, then, as now, there was a public demand
for higher school standards in reading and mathematics
(referred to as the “Three R’s”), and the education policy
community conducted its debates as though reading and
mathematics were the only goals for which schools could
be held accountable. Then, as now, the debates were ul-
timately unsatisfactory. They will continue to be unsat-
isfactory, until we can measure the broad range of school
outputs, and match disaggregated inputs to the outputs
they are designed to achieve.
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Education Financing and
Outcomes in Philadelphia

Introduction

In the spring of 1998, the state of Pennsylvania passed
legislation giving it the power to take over the city of
Philadelphia’s public schools because of poor student per-
formance. This paper was written in response to that
legislation. It attempts to assess the performance of
Philadelphia’s public schools using easily available public
data, in order to determine if the concerns of the state of
Pennsylvania were justified.

The first part of the paper compares Philadelphia’s pub-
lic schools with schools in other large northeastern cities.
The cities in the comparison data set were chosen be-
cause they share with Philadelphia two demographic char-
acteristics that are indicative of cities in trouble: high
poverty rates and recent population loss. Philadelphia is
compared with these cities in terms of current expendi-
tures per pupil, student/teacher ratio, and average SAT
scores.

None of the cities in this comparison group is in the
same state as Philadelphia. Since the United States does
not have a uniform group of assessments taken by stu-
dents in different states, it is difficult to compare the
achievement of Philadelphias students with the achieve-
ment levels of students in these other cities. SATS are
taken by high school juniors and seniors across the coun-
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try. However, all students do not participate in the SATS;
thus comparisons based on these tests may be mislead-

ing.

Therefore, an additional set of school districts within
Pennsylvania, whose students were assessed using the same
tests as the students in Philadelphia, was chosen as a sec-
ond comparison group for Philadelphia. This group in-
cluded the second and third largest cities in Pennsylva-
nia, Pittsburgh and Harrisburg, since large cities often
face similar problems in their educational systems. It
also included two of the largest Philadelphia suburban
school districts, because some educational issues such as
the supply of qualified teachers vary by geographic area.
Finally, it included the suburban Philadelphia public
school district, Chester-Upland, with poverty rates clos-
est to Philadelphia, as many studies have shown that pov-
erty levels are one of the demographic characteristics most
correlated with student achievement.

The analysis in this paper does not pretend to be a de-
finitive assessment of the quality of education in Phila-
delphia. Such an assessment would require more time
than was available to write this paper, and would also
require access to data that is not in the public domain.
The analysis in this paper is only intended to determine
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if Philadelphia appears to be so outside the realm of ex-
pected performance that emergency measures are neces-
sary.

However, this paper does illustrate a methodology that
can be applied quickly to any school district to deter-
mine if its performance is so bad when compared with
other districts that outside intervention may be neces-
sary. Any analysis such as this should be followed up by
more careful study including an examination of curricu-
lum, facilities, staff qualifications, and other factors.

Comparisons between Philadelphia and
Other Big City School Districts

Population Loss

In the fall of 1994, 208,000 students were enrolled in
the Philadelphia School District, placing it among the
top 10 school districts in the United States in terms of
size. Although Philadelphia is still large, the city has been
losing population. Between 1980 and 1992, the popula-
tion of Philadelphia declined by 8 percent. Asillustrated

in figure 1, this drop in population also occurred in other
large northern and eastern cities. Because cities that are
losing population face a declining tax base and similar
fiscal constraints, we chose this group of population loss
cities as the comparison set for Philadelphia in this study.

Poverty Level

In addition to the fact that they are all losing population,
the set of cities is also characterized by the high percent-
age of children living below the poverty line. Thirty per-
cent of children in Philadelphia live in homes with in-
comes below the poverty line, compared with a low of 25
percent and a high of 46 percent among other cities in
the comparison group (figure 2).

Current Expenditures

Philadelphia’s current expenditures per pupil are in the
middle of the group of comparison school districts (fig-
ure 3). In 1992-93, among school districts in the com-
parison group, Newark, Washington, DC, Boston, and
Milwaukee spent more per pupil than Philadelphia.

Figure 1.—Percentage change in population, 1980-92
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Figure 2.—Percentage of children below poverty level
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Figure 3.—Current expenditures per pupil
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Student/Teacher Ratio

However, despite Philadelphias relatively high current
expenditures per pupil, among the comparison cities only
Memphis had a higher student:teacher ratio (figure 4).
In 1992-93, the most recent year for which we have been
able to obtain data, the Philadelphia Public Schools had
an average of 18.5 students per teacher. As illustrated in
figure 3, Cleveland and Milwaukee had almost identical
expenditures per pupil during that year, but Cleveland
had a ratio of only 14.4 students per teacher and Mil-
waukee had a ratio of 16.6 students per teacher (figure
4).

Student Achievement

The Philadelphia Public School District and the other
school districts in the comparison group use different
standardized tests to assess their students; therefore it is
difficult to compare academic outcomes among the
school districts. However, students living in most of these
school districts who intend to go to college take the SAT
examination. While SAT scores are not the best com-
parison across school districts because the population
taking them is self-selected and may vary significantly
across the district, we can safely say that Philadelphia’s

average composite SAT scores are in line with those of
other districts in the comparison group (figure 5).

Comparisons between Philadelphia and
Other Pennsylvania School Districts

Choosing within State Schools

Because much of the data collected by governments in
the United States is collected at the state level, it is easier
to compare the Philadelphia Public School District with
other school districts in the state of Pennsylvania than it
is to compare it with large city school districts in other
states. As our comparison group of school districts within
Pennsylvania, we picked two other city school districts,
Pittsburgh and Harrisburg, as well as three suburban
Philadelphia school districts. Pittsburgh and Harrisburg
were selected because they are the second and third larg-
est cities in Pennsylvania, after Philadelphia. Two of the
suburban districts, Cheltenham and Abington, are pri-
marily middle class, although they include pockets of low-
income families. They were chosen because they were
among the largest districts geographically close to Phila-
delphia. One of the suburban districts, Chester-Upland,
is a poor district and was chosen because its poverty rates
were similar to Philadelphias.

Figure 4 —Student/teacher ratio
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SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, 1992-93.

1 Data on SAT scores is from 1995, while data on expenditures, student/teacher ratio, and poverty levels is from 1992-93. We used data
for the most recent years available. Students’ SAT scores are influenced by their entire educational and life experience, not just their

experience in the current school year.
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Poverty Level

Figure 6 illustrates the percentage of low-income students
in each of the Pennsylvania school districts in our com-
parison group.

Current Expenditures

As illustrated in figure 7, Philadelphia’s current expendi-

Education Financing and Outcomes in Philadelphia

1995-96. Of the other districts in the Pennsylvania com-
parison group, only Chester-Upland spent less than
$7,000 per pupil. Pittsburgh, the second largest city in
Pennsylvania, spent $9,500 in 1995-96, almost one-third
more than was spent by Philadelphia.

Percentage of Budget Spent on Instruction
Although Philadelphia spent less per pupil in 1995-96

tures per pupil during 1995-96 were lower than any of
the other Pennsylvania school districts in the compari-
son group. Philadelphia spent $6,550 per pupil during

than the other school districts in the Pennsylvania com-
parison group, the percentage of its budget that Phila-

Figure 5.—Average composite SAT scores, 1995
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SOURCE: Dr. Joyce Ladner,“Financing Education in the District of Columbia from the Perspective of the Financial Authority,”
presentation before the American Education Finance Association Annual Conference, March 7, 1997.

Figure 6.—Percentage of students living in low-income homes in selected Pennsylvania districts, 1996—
97
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delphia spent on instructional activities was about aver-
age for this group of school districts. In 1995-96, Phila-
delphia allocated 65 percent of its expenditures to in-
structional activities, compared with a high of 70 per-
cent for Harrisburg and a low of 62 percent for Pitts-
burgh (figure 8).

Drop-out Rates

Figure 9 illustrates drop-out rates for 7th- to 12th-grad-
ers in the comparison group of Pennsylvania school dis-
tricts. Philadelphia and Harrisburg have the highest drop-
out rates among schools in the Pennsylvania comparison
group, and Cheltenham and Abington have the lowest
rates.

Teacher Absences

In addition to Philadelphia and Harrisburg having the
highest drop-out rates of any school district in the Penn-
sylvania comparison group, teachers in these two school
districts are more likely than teachers in other schools in
the Pennsylvania comparison group to be absent for per-
sonal reasons. As figure 10 shows, on any given day 6.5
percent of Philadelphia teachers and 6.8 percent of Har-
risburg teachers were absent for personal reasons, com-
pared with 5 percent of Pittsburgh teachers, 4.7 percent
of Cheltenham teachers, and 4.9 percent of Abington
teachers. (Chester-Upland did not report the percentage
of teachers absent for personal reasons.) Although there

is no reason to believe that these absences are not legiti-
mate, the high absence rate in Philadelphia may indicate
that Philadelphia teachers are somewhat less committed
than teachers in Pittsburgh or the suburban systems to
arranging their personal lives so that they are at school as
much as possible. The high absence rate of Philadelphia
teachers is certainly a topic worthy of further investiga-
tion.

Student Achievement

Not surprisingly, students in the two middle class subur-
ban districts in the sample, Cheltenham and Abington,
scored better, on average, than students in Philadelphia
on statewide assessments in mathematics, reading, and
writing given in 1997.2 Although Philadelphia Public
School students had average test scores in 1997 on state-
wide assessments that were lower than the statewide av-
erage, their average scores are comparable to those of stu-
dents in Harrisburg and higher than those of students in
the Chester-Upland School District (figure 11). How-
ever, students in Pittsburgh scored, on average, almost
100 points higher on the 1997 statewide assessment than
students in Philadelphia and Harrisburg, despite the fact
that Pittsburgh’s percentage of low-income children was
comparable to Harrisburg’s and only slightly lower than
Philadelphia’s that year (figure 6). As discussed above,
Pittsburgh’s drop-out rates were also lower than
Philadelphia’s or Harrisburg’s in 1996-97. Although it is

Figure 7.—Current expenditures per pupil for selected Pennsylvania school districts, 1995-96
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SOURCE: Pennsylvania System of School Assessment School Profiles 1996-97.

2 \We were not able to obtain standard errors for the Pennsylvania state tests, so we cannot determine if differences are statistically significant.
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districts, 1995-96

Figure 8. —Percentage of expenditures going toward instructional activities for Pennsylvania school
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Figure 9.—Drop-out rates for selected Pennsylvania school districts, 1996-97
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extremely difficult, if not impossible, to draw causal re-
lationships between spending per pupil and educational
outcomes, and the data we have presented here certainly
do not allow us to do so, the fact that Pittsburgh spent
$3,000 more per pupil than Philadelphia and $1,300
more per pupil than Harrisburg in 1996-97 indicates
that the relationship between spending and educational
outcomes should be further investigated in this case (fig-
ure 7).

Comparisons between Philadelphia and
the State of Pennsylvania, and Other Big
City School Districts and States

Comparisons between Cities and States

Although each state measures such indicators as per pu-
pil spending and drop-out rates somewhat differently,
these measurements are usually consistent for all school
districts within a state. Thus, if one school district in a
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districts, 1995-96

Figure 10.—Percentage of teachers absent due to personal reasons for selected Pennsylvania school
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Figure 11.—Grade 11 mathematics and reading and grade 9 writing assessment scores for selected
Pennsylvania school districts, 1995-96
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state spends twice as much as another, we can be reason-
ably confident that each school district is measuring the
same set of expenditures, and the higher spending dis-
trict does spend twice as much as the lower spending
district. If the school districts are in different states, we
cannot assume that they are measuring the same set of
expenditures. It is possible that the school district spend-
ing twice as much is including expenditures in its total,
such as capital expenditures, that the lower spending
school district in a different state does not include.
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By reporting a ratio of city spending to state spending,
we can compare cities in different states, despite the fact
that states measure spending differently. For example, if
one city spends more than its state average, and another
city spends less than its state average, we can infer that
the first city is probably making a bigger effort to meet
the needs of its students than the second city.

Similarly, states measure drop-out rates differently, but
cities within a given state usually measure drop-outs rates



consistently. Some states report drop-out rates for 7th-
to 12th-graders, some states report drop-out rates for 9th-
to 12th-graders, and other states report drop-out rates
for 1st- to 12th-graders. The drop-out rate for 1st- to
12th-graders is always lower in any given school district
than the drop-out rate for 9th- to 12th-graders, because
so few students drop-out of school before 9th grade.

By reporting a ratio of city drop-out rates to state drop-
out rates, we can compare cities in different states. If one
city has a drop-out rate twice its state average, and an-
other city has a drop-out rate equal to its state average,
the first city probably has a bigger drop-out problem,
even if the two states measure drop-out rates somewhat
differently.

Spending Per Pupil

Philadelphia is one of only two big city school districts
in our comparison group that does not spend more per
pupil than the statewide average (figure 12). Generally,
expenses are higher for big city school districts than for

Education Financing and Outcomes in Philadelphia

the state as a whole, because cities usually have higher
labor costs than suburban or rural school districts. In
addition, the pupils in city schools usually have higher
needs than the pupils in rural or suburban schools. As
illustrated in figure 2, most city schools have high per-
centages of children living below the poverty line whose
educational needs are often great. Therefore, it is trou-
bling that Philadelphia is spending only the state average

per pupil.

Ratio of City School District Administrative
Expenditures to Instructional Expenditures

As illustrated in figure 13, Philadelphia’s ratio of admin-
istrative to instructional expenses is low among the com-
parison cities for which we were able to obtain data.
Philadelphia’s spending on administrative expenses is
equal to approximately 11 percent of its spending on in-
structional expenses. Among our comparison cities, only
Baltimore has a lower ratio of administrative to instruc-
tional expenditures.

states

Figure 12.—Ratio of average per pupil spending in city school districts to average per pupil spending in
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NOTE: Ratios greater than 1.0 indicate average per pupil spending by a city school district is greater than average per pupil spending
at the state level. Ratios equal to 1.0 indicate that average per pupil spending by a city equals average per pupil spending at the state
level. Philadelphia: Figures may not be exact due to incomplete reporting. Baltimore: Cost per pupil reflects the average cost of
providing educational and related services to the students of the local school system. Philadelphia, Baltimore, and Chicago: Data
reflect the 1996-97 school year. Camden: Data reflect the 1997-98 school year. Cleveland: Data reflect FY97 figures. Memphis: Data
reflect 1996-97 Operating Expenditures per Student. Newark: Data reflect the 1997-98 school year.

SOURCE: Philadelphia: Data taken from 1996-97 Pennsylvania Department of Education database. Baltimore: Data taken from 1997-
98 Maryland State Department of Education Fact Book. Camden: Data taken from the New Jersey Department of Education
Comparative Spending Guide. Chicago: Data taken from the 1997 School Report Card issued by the Illinois Board of Education.
Cleveland: Data taken from the Cleveland City School District Profile distributed by the Ohio Department of Education. Memphis:
Data taken from the Tennessee Department of Education 1997 Report Card. Newark: Data taken from the New Jersey Department of

Cleveland ~ Memphis Newark
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Teacher/Pupil Ratio

In addition to spending as much or more per pupil as the
state average, the city school districts in our comparison
group have teacher:pupil ratios that are as high, or slightly
higher, than the state average (figure 14). Philadelphia’s
teacher/pupil ratio is approximately 10 percent higher
than the state of Pennsylvania’s teacher:pupil ratio. Both
Cleveland and Memphis have higher teacher:pupil ratios
in relation to their state average than Philadelphia. Cleve-
land has a teacher:pupil ratio that is 20 percent higher
than the Ohio average, and Memphis has a teacher:pupil
ratio that is 30 percent higher than the Tennessee average
(figure 14).

Drop-out Rates

Approximately three students in Philadelphia drop out
of school before finishing 12th grade for each student in

the state of Pennsylvania who drops out of school before
finishing 12th grade (figure 15). Among the schools in
our comparison group for which we were able to obtain
drop-out rate data, only Cleveland has a higher ratio of
city drop-out rate to state drop-out rate.

Conclusion

None of the factors used to compare Philadelphia with
other large, high poverty cities indicates that the Phila-
delphia Public School District is doing a significantly
worse job than the school districts in these other cities.
Philadelphia’s student/teacher ratio is at the high end for
this group, but it is not the highest. Philadelphias cur-
rent expenditures per pupil are in the middle of the group
of larger city comparison districts. The fact that
Philadelphia’s average SAT scores are in line with those
in other large cities in the comparison group indicates

Figure 13.—Ratio of city school district administrative expenditures to instructional expenditures
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including office of the superintendent, business services, centralized support services, and instructional direction and improvement
services. Instruction includes activities that address teaching regular students or enhancing the educational experience for students.
Included in this category are classroom instruction, excluding special education services; school media services; cocurricular
activities; office of the principal; guidance services; and psychological services. Camden: Data reflect the 1997-98 school year.
Cleveland: Data reflect FY97 figures. Newark: Data reflect the 1997-98 school year.

SOURCE: Philadelphia: Data taken from Pennsylvania Department of Education for the 1996-97 school year. Baltimore: Data taken
from Maryland State Department of Education for the 1996-97 school year. Camden: Data taken from New Jersey Department of
Education Comparative Spending Guide. Cleveland: Data taken from the Cleveland City School District Profile distributed by the Ohio
Department of Education. Newark: Data taken from New Jersey Department of Education Comparative Spending Guide.
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Figure 14.—Ratio of city school district teacher/pupil ratio to state teacher/pupil ratio
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SOURCE: Philadelphia: Data taken from 1996-97 figures regarding total number of teachers and total enrollment. This includes
teachers at all levels and in all areas. Baltimore: Data taken from 1996-97 full-time-equivalent enrollment figures provided by the
Maryland Department of Education. Chicago: Data taken from the 1997 School Report Card issued by the lllinois Board of Education.
Cleveland: Data taken from the Cleveland City School District Profile distributed by the Ohio Department of Education. Memphis:
Data taken from the Tennessee Department of Education 1995-96 School Year Annual Statistical Report.

Figure 15.—Ratio of city school district drop out rates to state drop out rates
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SOURCE: Philadelphia: Data taken from the Pennsylvania Department of Education 1996-97 data base. Baltimore: Data taken from
1997-98 Maryland State Department of Education Fact Book. Chicago: Data taken from the 1997 School Report Card issued by the
Illinois Board of Education. Cleveland: Data taken from the Cleveland City School District Profile distributed by the Ohio Department
of Education. Memphis: Data taken from the Tennessee Department of Education 1997 Report Card.
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that the students in Philadelphia who are considering
applying to college are receiving an education that is com-
parable with those of students in the other large cities as
measured by the SAT examination.

On average, large city schools do have students with
greater needs than students in other schools in their state.
Socioeconomic status has been repeatedly shown to be
highly correlated with student achievement, and large city
schools generally have students with lower average socio-
economic status than suburban schools. Thus, the fact
that Philadelphia is one of only two big city school sys-
tems in the comparison group that spends less than the
state average per pupil is somewhat troubling, as it indi-
cates that all the needs of Philadelphia’s students may not
be adequately met. However, the fact that Philadelphia
is spending a lower percentage of its budget on adminis-
tration than all but one of the other big city schools indi-
cates that expenditures that directly impact students in
the classroom may not be as deficient as they first appear.

As expected, Philadelphia appears in a less favorable light
when compared with wealthier suburban Pennsylvania
school districts. Philadelphia’s drop-out rate is higher,
and its test scores are lower, than the two neighboring
districts in the comparison group. Philadelphia also has
a higher teacher absentee rate than these districts, which
can be an indicator of teachers’ lack of commitment to
their job and students.
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However, when compared with a high poverty neighbor-
ing suburban district, Philadelphia did not appear to per-
form nearly so poorly. While Philadelphia’s drop-out rate
was higher than in the neighboring high poverty subur-
ban school, its average test scores on the Pennsylvania
state tests were also higher.

Finally, when compared with the other two large cities in
Pennsylvania, Pittsburgh and Harrisburg, Philadelphia’s
performance did not appear unusually poor. Students in
Philadelphia have average test scores comparable with
Harrisburg, although they were lower than the average
test scores in Pittsburgh. Philadelphia’s drop-out rates
and percentage of teachers absent for personal reasons
were also comparable with Harrisburg’s and lower than
Pittsburghrs.

While the data discussed above indicate that there is prob-
ably substantial room for improvement in the Philadel-
phia public schools, both in terms of inputs such as ex-
penditures per pupil, and in terms of outcomes such as
drop-out rates and test scores, the data do not indicate
that Philadelphia’s performance is substantially divergent
from what one would expect to see in a large, high pov-
erty school district. Drastic measure may indeed be re-
quired to improve the performance of the Philadelphia
public schools, but if they are, schools in other cities also
require similar intervention.



School Choice in Milwaukee:
Are Private Schools Creaming

About the Authors

Dan D. Goldhaber is a labor economist who serves as a
Research Associate at the Urban Institute in the Educa-
tion Policy Center and as a member of the Alexandria
City School Board. His research focuses on educational
productivity and reform at the K-12 level and on teacher
labor markets. Examples of work in these areas include
analyses of the demographic and productivity impacts of
educational vouchers, the effects of teacher qualifications
and quality on student achievement, and the effect of the
interaction between student and teacher race, gender, and
ethnicity on student outcomes. He has published in nu-
merous academic economics and education journals in-
cluding the Journal of Human Resources, the Journal of
Urban Economics, Economics of Education Review, Educa-
tion Economics, Industrial and Labor Relations Review, and
Phi Delta Kappan. Dr. Goldhaber has served as a re-
viewer for numerous academic journals and presented his
research at professional meetings such as the American
Economic Association, the American Educational Re-
search Association, the Association for Public Policy and
Management, and the American Educational Finance
Association. Dr. Goldhaber received a Ph.D. and M.S.

Off the Best Students?

Dan D. Goldhaber
The Urban Institute

Dominic J. Brewer
RAND

Eric R.Eide

Brigham Young University

in Labor Economics from Cornell University and a B.A.
in economics from the University of Vermont.

Dominic J. Brewer is a labor economist at RAND spe-
cializing in the economics of education and the Director
of RAND Education. In recent years his research has
focused on educational productivity and teacher incen-
tives in both K-12 and higher education. His research
has examined policy issues through the analysis of large
national databases including the original Coleman Report
data, High School and Beyond and the National Educa-
tional Longitudinal Study of 1988. Examples of this work
include an analysis of the effects of teacher education and
quality on student achievement gains, the interaction
between student and teacher race, gender and ethnicity,
and the effects of administrative resources on student per-
formance. He has completed a series of studies on the
effects of ability grouping on student achievement using
an American Education Finance Association/National
Center for Education Statistics Young Scholars Award.
Recent higher education research has included a study of
community college faculty’s connections to the labor

33



Developments in School Finance, 1998

market for the National Center for Research in Voca-
tional Education, and a study of the labor market payoff
to attending different types of four-year college. He has
published in numerous academic economics and educa-
tion journals including Review of Economics and Statis-
tics, Educational Evaluation and Policy Analysis, Journal of
Labor Economics, Journal of Human Resources, and Jour-
nal of Policy Analysis and Management. He is an associate
editor of Economics of Education. He serves on the Na-
tional Center for Education Statistics Research Design
Panel on school finance. Dr. Brewer received a Ph.D. in
Labor Economics from Cornell in 1994, and holds a
bachelor’s degree from Oxford. He has been at RAND
since 1994 and has also been a Visiting Assistant Profes-
sor of Economics at UCLA and on the faculty of the
RAND Graduate School.

Eric R. Eide is an associate professor in the economics
department at Brigham Young University. He is a labor
economist whose research focuses on the economics of
education and earnings inequality. His early research in
higher education examined how college major affects an
individual’s lifetime earnings, as well as how differences

34

in college major choice contribute to earnings differen-
tials among various gender and racial groups. Professor
Eide has more recently analyzed higher education issues
such as the labor market premium associated with at-
tending colleges of differing selectivity, and the effect of
college education on earnings inequality in the United
States. Examples of his work on primary and secondary
education include studies on the long run consequences
of grade retention, the effect of school spending on the
distribution of student achievement and labor market
earnings, and the relationship between participating in
extracurricular activities and educational attainment and
labor market outcomes. His research has been published
in economics journals such as the Journal of Human Re-
sources, Economics of Education Review, Journal of Popula-
tion Economics, Southern Economic Journal, Economics
Letters, and Contemporary Economic Policy. Professor Eide
has been on the faculty at Brigham Young University since
1993, where he has taught courses on labor economics,
econometrics, and statistics. He received a Ph.D. in Eco-
nomics from the University of California, Santa Barbara
in 1993, and he completed bachelor’s and master’s de-
grees at Brigham Young University.



School Choice in Milwaukee:
Are Private Schools Creaming

Introduction

There has been considerable debate over the results of
the voucher program that has been in place in Milwau-
kee since 1990. Researchers who have analyzed the ef-
fect of participating in the Milwaukee Parental Choice
Program (MPCP) on student mathematics and reading
test scores have reached different conclusions. One pos-
sible explanation for the divergent findings is that there
are important differences in student characteristics be-
tween the public and private sectors; namely, that private
schools are creaming off students from the public schools
who are most likely to have high academic achievement,
and that researchers examining this issue have used dif-
ferent methodologies to account for this. Some of the
differences in student characteristics, such as family in-
come and parental education, are readily observable and
can easily be incorporated into standard statistical mod-
els. However, in the case of private schooling, statisti-
cians worry about “sample selection”—the degree to
which “unobservable” differences between students in the
two sectors generate biased estimates of the effects of pri-
vate schooling.

Off the Best Students?
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Dominic J. Brewer
RAND

Eric R.Eide

Brigham Young University

Sample selection occurs when characteristics of students
that influence academic achievement and are unobserv-
able in the data are systematically related to the school
sector in which they are enrolled.! We might expect
sample selection to be present in the case of private school-
ing because parents freely choose the school sector in
which their children are enrolled. This fact suggests that
parents who choose the private sector may be quite dif-
ferent from other parents, but in ways that are difficult
to identify. For instance, in most cases parents have to
pay additional monies, both in tuition and in transpor-
tation costs, to send their children to private schools.
These parents demonstrate a willingness to support edu-
cation which could indicate that they also provide an
environment in the home which is conducive to educa-
tional achievement; factors which are difficult to account
for statistically.

If there are important “unobservable” differences, then
standard statistical models (ordinary least squares) of
achievement are inadequate. The problem faced is that

1 See Goldhaber (1996) and Figlio and Stone (1997) for a detailed discussion of sample selection associated with private schooling.
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it cannot be determined whether differences in achieve-
ment between public and private school students are due
to genuine differences in performance attributable to
school type or to underlying differences in motivation,
home environment, etc. Thus, central to the debate over
the effects of school choice is the issue of sample selec-
tion.

Data from the Milwaukee school choice experiment al-
low researchers to explore the issue of selection because
there are public school students who had the opportu-
nity to apply to participate in a voucher program but
chose not to, and there are students in the public sector
who applied for the voucher program but were rejected
from it. Here, we examine the Milwaukee data to inves-
tigate the extent to which those students who enrolled in
the Milwaukee choice program differed from their pub-
lic school counterparts in terms of both “observed” and
“unobserved” characteristics. We begin with a discus-
sion of the school choice program in
Milwaukee.

School Choice In
Milwaukee

The Milwaukee Parental Choice Pro-
gram began in the fall of 1990. The
parameters of the MPCP are as follows.
Students enrolled in the Milwaukee
public school (MPS) district who came
from families with incomes not exceed-
ing 1.75 times the national poverty line,
and who were not enrolled in a private
school in the immediate prior year, were
eligible to attend private, nonsectarian
schools in the district (Witte 1997).
The total number of choice students in any year was lim-
ited to 1 percent of the MPS membership in the first
four years, and was increased to 1.5 percent for the 1994—
95 school year.2 For each choice student who enrolled,
their respective private school received a payment equiva-
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participating in the program (Witte 1997).

w

not required to admit disabled students (Witte 1997).
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more than a single observation.
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[D]ifferences in achieve-
ment between public and
private school students
are due to genuine

differences in perfor-
mance ... or to underlying
differences in motivation,

home environment, etc.

lent to the MPS per student state aid (about $3,200 in
1994-95). Private schools were required to limit choice
students to 49 percent of their enroliment (this figure
rose to 65 percent beginning in the 1994-95 school year)
and schools that were oversubscribed were required to
accept students based on a random selection.® This last
provision provides a “natural experiment” because sev-
eral of the schools were oversubscribed, resulting in the
random assignment of students between the public and
private sectors. In other words, in several cases there was
a greater demand for participation in private schools in
the MPCP than there were slots available (given the speci-
fications of the program) in those schools.* The ran-
domness of program participation allows researchers to
compare students who applied for admission through the
MPCP, were not selected through the lottery process, and
therefore attended a public school, to those who applied
through the MPCP, were selected through the lottery
process, and attended private school.® In theory, this
approach avoids the selection problem
discussed in the previous section.

A great deal of effort has been spent
collecting student-level data for the
evaluation of the Milwaukee experi-
ment. Family background information
was solicited from all participating stu-
dents and for a large random sample
of nonparticipating public school stu-
dents, and tests were administered in
the spring to both program participants
and nonparticipants in grades K-8.
The tests administered are the lowa
Tests of Basic Skills (ITBS) which is a
nationally normed standardized test
with scores ranging from 1 to 99 with
a national mean of 50. Several researchers have exam-
ined these data to determine the relative effectiveness of
public and private schools in Milwaukee.

The program began with an enrollment of 341 students in 7 schools. By 1995, enrollment had risen to 830 students, with 12 schools
Schools were required to admit choice students without discrimination based on race, ethnicity, or prior academic performance, but were

The school choice program was amended in June 1995. For details of the changes to the program see Witte (1997).
However, as Witte (1997) notes, there was no authority ensuring that the selection was, in fact, random.
In total, approximately 4,000 student-year observations were collected. However, students who were observed in multiple years contributed



John Witte (1997), who was commissioned by the state
of Wisconsin to evaluate the Milwaukee program, com-
pares the students who enrolled in the MPCP with a
sample of students enrolled in the MPS system. Although
he finds that the parents of students enrolled in a private
school were generally more satisfied with their schools,
there was no case in which private schools outperformed
public schools, controlling for the family background of
students.

Greene et al. (1998) use an alternate methodology, com-
paring students who participated in the MPCP with those
who applied through the MPCP to attend a private school
but were rejected due to over subscription and thus at-
tended a MPS. In theory, the comparison of “selected”
private school students and those students who applied
for the program but were nonselected based on a lottery
(the “lottery not selected”), avoids the problems associ-
ated with sample selection. The hypothesis is that the
“lottery not selected” do not have unobservable charac-
teristics that are systematically different from those who
applied to the program and were accepted. Greene et al.
(1998) find little evidence of a private school effect for
students in the first two years of the program but a large
private school advantage in years three and four. For
instance, controlling for family background, Greene et
al. (1998) estimate a statistically significant private school
advantage on standardized tests of 7 percentile points in
mathematics in year three, and 6 percentile points in read-
ing year three of the program.’

Rouse (1997) uses instrumental variable estimation tech-
niques to address the possibility that selection bias exists
due to the fact that not all those who are selected to par-
ticipate in the MPCP actually attend, and program par-
ticipation is not likely to be random. The instrument is
the initial selection into the program, which is assumed
to be correlated with attendance at a choice school, but
uncorrelated with achievement. The analysis finds that
students who attended a choice school scored between 1
and 2 percentage points per year higher in mathematics
than students who were not selected. The methodology
used by Greene et al. (1998) and Rouse (1997) in which
choice participants and “lottery not selected” are com-
pared, does not allow for inference outside of those stu-
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dents who applied to participate in the MPCP2 In other
words, the effect of attending a private school may be
different for the average student and the student who
chooses to apply to the MPCP.

Witte and Thorn (1996) examine the type of students
who participate in the MPCP. They find that choice par-
ents were more likely to be involved with their children’s
schooling prior to participating in the MPCP, rated their
prior school lower, and have higher educational expecta-
tions for their children than do nonparticipants. These
results suggest that choice participants may differ from
nonparticipants in important ways that are difficult to
empirically quantify.

Methodology and Data

We can empirically test what observable characteristics
affect the probability of applying to the MPCP by esti-
mating a probit regression of the binary decision to ap-
ply to the program:

D= Wity
and define D, = 1 if D*,>0 (applied for voucher) (1)
D, =0 if D*, <0 (did not apply)

V is a vector of variables assumed to affect the choice to
enroll in the program including student race and gender,
initial student test scores (tests taken in the fall prior to
the decision to apply) in reading and mathematics, stu-
dent grade level, family income and parental education,
whether the student is from a single parent family, whether
the family is Catholic, whether a foreign language is spo-
ken in the home, and the distance to the nearest choice
school. vy is the effect of these variables on the probabil-
ity of applying to the MPCP.

Students who are rejected from the MPCP may elect to
attend an alternate private school, in which case they do
not appear in the sample, or attend the Milwaukee pub-
lic schools. We use these students to test for the exist-
ence of sample selection associated with the decision to
participate in the choice experiment. To determine
whether unobservable differences exist between applicants
and nonapplicants, we estimate achievement models for

" Both the year three mathematics and reading results are only statistically significant at the 10 percent level for one-tail tests.

8 This point is also made by Rouse.
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public school students who applied for the MPCP (and
who were rejected from the program) and nonapplicants,
which allow the coefficients between the two groups of
students to vary. Because both groups of students re-
mained in the public school system, in theory, the coeffi-
cients of the two groups should not be systematically dif-
ferent.

More formally, letting A, represent the achievement of
student i in group K (the applicant or nonapplicant group)
and X, represent the individual and family background
characteristics for student i, we can estimate the follow-
ing achievement model:

A= BX + B (X, D) +¢ @

We test whether unobservables affect the returns to ob-
servable characteristics by examining the B, coefficients
to determine whether the differences in returns between
the two groups are jointly equal to zero—that is, whether
H: B, = 0. This is a straightforward F-test to see if a
restricted model that does not allow the coefficients to
differ between groups is significantly different from the
more flexible specification. Rejection of the null hypoth-
esis indicates that unobservables systematically differ be-
tween applicants and nonapplicants.

The sample of students that we examine is restricted such
that it corresponds to those students who were eligible to
participate in the MPCP. Most students in the MPS were
tested only in the second, fifth, and seventh grades. Only
those public school students who qualified for Title I aid
were required to be tested every year (Title I status roughly
corresponds to eligibility for the voucher given; in order
to qualify for free and reduced-price lunch a family had
to be below 185 percent of the poverty line). We restrict
our sample to those who were tested every year, thus most
MPS students who were not eligible for the MPCP are
excluded from our sample.®

Table 1 lists selected sample statistics for the dataset that
we analyze. The table is divided into three categories:
nonapplicant public school students, public school stu-
dents who applied for the MPCP but were rejected, and
applicants who were accepted into a private school.

Public school nonapplicants score better in both the
mathematics and reading achievement tests, come from
families with higher family income, and have more edu-
cated parents than public school applicants and private
school students. Private school students have larger year-
to-year gains in mathematics (judging from the differ-
ence between the pre- and post-mathematics test) than
do public school applicants and nonapplicants. By con-
trast, private school reading scores actually fall from year-
to-year.

It is interesting to note that applicants to the MPCP are
more likely to be from single parent families. Although
public school students (both those who applied and those
who did not apply to the MPCP) gained more than a
point on the reading test score, private school choice stu-
dents scored lower in the spring on the reading test than
they did in the fall.

Results

To investigate which observable characteristics affect the
probability of applying to the MPCP, we estimate a bi-
nary probit model. The coefficient estimates from this
model are shown in table 2.

We find that students from lower income families were
significantly more likely to apply to the MPCP, as were
black and Hispanic students. Students in higher grades
are less likely to apply to the program (as evidenced by
the negative coefficient on current grade level), and in-
terestingly, the coefficient on Catholic was insignificant
indicating that Catholics were no more or less likely to
apply. Finally, the coefficient on the distance variable is
negative and statistically significant suggesting that, as
expected, the further a student lives from a choice school,
the less likely it is the student will apply for the MPCP.

In some respects the MPCP allowed private schools to
attract a “select” group of students from the public schools.
For instance, we find students with more educated par-
ents (those who had at least one parent who went to col-
lege or at least one parent who went to high school) were
more likely to apply. However, by many measures, no
creaming is occurring. Students from lower incomes were
more likely to apply to the program as were those who

® One caveat is that schools with a large majority of Title | students sometimes tested the whole school. Thus, it is possible that some
students not eligible for the MPCP who were attending high poverty schools, which elected to test the entire student population, are

included in this sample.
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Table 1.—Sample means

Applicants

Nonapplicants Nonselected Choice program
Variables public school public school private school
Base year reading score 42.44 (17.53) 36.16 (13.88) 39.60 (16.50)
Post reading score 4345 (17.23) 36.78 (15.99) 38.71 (14.89)
Base year mathematics score 4456 (20.50) 37.36 (19.83) 41.29 (18.68)
Post mathematics score 44.73 (20.45) 38.91 (21.91) 4231 (17.25)
Female 0.506 0.524 0.540
Black 0.622 0.837 0.821
Hispanic 0.127 0.115 0.129
Catholic 0.217 0.180 0.125
Current grade level 3.72 (1.94) 3.23 (1.86) 3.40 (1.96)
Family income 14,586 (12,361) 9,823 (7,559) 11,609 (7,689)
Single parent household 0.639 0.754 0.747
Parent graduated college 0.080 0.033 0.092
Parent graduated high school 0.750 0.787 0.846
Foreign language spoken at home 0.022 0.033 0.012
Sample size 1,392 61 487

NOTE: Standard deviations in parentheses.

SOURCE: Author’s calculations.

performed poorly in mathematics. This suggests that,
contrary to some private schools, the MPCP schools are
not enrolling mainly the elite students from the MPS
system.

The results of the probit regression clearly show that sev-
eral observable characteristics are correlated with the de-
cision to apply to the MPCP. To test whether there are
unobservable characteristics that are correlated with the
decision to apply to the MPCP, we compare public school
students who applied for the MPCP and were rejected to
public school students who were eligible for the program
but did not apply. We estimate models in which the
achievement on mathematics and reading tests is mod-
eled as a function of student and family background vari-
ables, including the previous year’s achievement in math-
ematics and reading.’® In these equations, we allow the
returns to observable characteristics to vary by applica-
tion status by allowing the intercept for each category of
students to differ, and by including interaction terms be-
tween application and the observable characteristics that
allow the coefficients to differ. Since all students in these

models (those who applied to the program and were re-
jected and those who did not apply) went to Milwaukee
public schools, in theory, there should be no significant
differences in the returns to individual and family back-
ground characteristics. The existence of differences in
these estimated coefficients provides evidence that there
are unobservable variables which are correlated with the
decision to apply to the program, and thus, sample selec-
tion exists.

Table 3 shows the estimated coefficients of the yearly
mathematics and reading achievement models. Columns
(1) and (3) are the estimates, for mathematics and read-
ing, respectively, when the intercept is allowed to differ.
In both mathematics and reading, parental education and
base year test scores, both within and across subjects,
positively affect achievement. Also, it is interesting to
note that the negative statistically significant coefficient,
in both subjects (on current grade), implies that as stu-
dents progress through the MPS system, they fall behind
relative to the rest of the country. The intercept was not
found to differ between applicants and nonapplicants

10 Qur sample includes multiple observations of individual students. We estimated additional models, in which the sample was restricted
to one observation of each student, and the results were not substantively different. We report heteroskedasticity-corrected standard

errors.
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Table 2.—Probit of application to the choice program

Intercept -1.055*  (0.160)
Distance (in miles) to the nearest choice school -0.025*  (0.011)
Base year mathematics score -0.003*  (0.001)
Base year reading score -0.002  (0.002)
Foreign language spoken in home -0.271  (0.202)
Family income (in thousands) -0.014*  (0.003)
Catholic -0.094 (0.089)
Single parent household 0.029 (0.068)
Female 0.083 (0.053)
Black 0.882*  (0.095)
Hispanic 0.964* (0.120)
Current grade level -0.067*  (0.013)
Parent graduated college 0.393*  (0.107)
Parent graduated high school 0.371* (0.071)
Log likelihood 1,524
Sample size 3,050

* Variable is significant at the .05 level.
NOTE: Standard errors in parentheses.
SOURCE: Author’s calculations.

which provides cursory evidence that there are no sig-
nificant unobservable effects that are correlated with ap-
plication status.

Columns (2) and (4) of table 3 show the results, for math-
ematics and reading, when the more flexible specifica-
tions of the model are estimated. Several of the interac-
tion terms are significantly different from zero. In math-
ematics, those applicants to the MPCP had a higher re-
turn to their initial level of mathematics achievement (the
base mathematics score), and single-parent households
who are choice applicants do better on the mathematics
achievement test than do nonapplicants. Likewise, ap-
plicant children from single-parent households do better
in reading than do nonapplicants (although this variable
is only significant at the 0.10 level).

Despite these differences in individual coefficients, on
the mathematics and reading tests, we could not reject
an F-test (at the 95 percent confidence level) of the hy-
pothesis that the interaction terms are jointly equal to
zero. However, although it does not meet the generally
accepted statistical significance level of 95 percent, in
mathematics we could reject the null hypothesis at about
the 90 percent confidence level. This provides some in-
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dication that applicants differ systematically from non-
applicants in terms of their unobservable characteristics.

Conclusion

In this paper, we have utilized the unique nature of the
data from the MPCP experiment to shed some light on
the question of whether students applying for the pro-
gram have characteristics that systematically differ from
students who do not apply. We find students applying
to the MPCP differ markedly from nonapplicants in terms
of observable characteristics. However, in reading, there
is no evidence suggesting systematic differences in
unobservables between the two groups of students, and,
in mathematics, there is only weak evidence that differ-
ences exist. Hence, overall, our findings indicate there is
little evidence of sample selection associated with the
decision to participate in the choice experiment.

These results indicate the divergent findings of earlier
research on the achievement effects of enrollment in the
Milwaukee choice program cannot readily be explained
by the research methods used to control for unobservables
between applicants who attend private schools in Mil-
waukee and nonapplicant MPS students.
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Table 3.—Ordinary Least Squares (OLS) estimates of achievement for public school students

Mathematics Reading

1) (2) ) (4)

Intercept 19.110* 19.548* 16.634* 16.958*
(1.992) (2.008) (1.7712) (2.793)

Base year mathematics score 0.584* 0.575* 0.168* 0.167*
(0.024) (0.024) (0.022) (0.022)

Base year reading score 0.117* 0.125* 0.483* 0.484*
(0.028) (0.029) (0.025) (0.025)

Foreign language spoken in home -3.066 -2.769 -0.148 -0.304
(2.653) (2.720) (2.295) (2.355)

Family income (in thousands) 0.073 0.065 0.036 0.036
(0.039) (0.039) (0.035) (0.034)

Catholic 0.416 0.083 0.401 0.393
(1.100) (1.127) (0.993) (1.012)

Single-parent household 0.275 -0.147 0.347 0.073
(0.922) (0.933) (0.817) (0.830)

Female 0.661 0.785 1.898* 1.753*
(0.749) (0.760) (0.668) (0.679)

Black -4.885* -4.976* -4.173* -4.078*
(1.074) (1.083) (0.963) (0.974)

Hispanic -2.585 -2.663 -2.991* -3.052*
(1.414) (1.423) (1.265) (2.277)

Current grade level -1.336* -1.305* -0.454* -0.450*
(0.196) (0.198) (0.174) (0.177)

At least one parent went to college 3.080* 3.022* 3.277* 3.031*
(1.594) (1.612) (1.405) (1.423)

At least one parent went to high school 1.479 1.453 1.406 1.268
(0.928) (0.941) (0.825) (0.840)
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Table 3.—Ordinary Least Squares (OLS) estimates of achievement for public school students—Continued

Mathematics Reading
1) (2) ) (4)
Interactions with application for the Milwaukee Parental Choice Program

Intercept -0.518 -27.289 -1.631 -10.050
(2.076) (15.054) (1.894) (13.092)
Base year mathematics score 0.450* 0.074
(0.175) (0.154)
Base year reading score -0.386 -0.117
(0.205) (0.189)
Foreign language spoken in home -12.318 -4,008
(13.898) (12.986)
Family income (in thousands) 0.447 0.060
(0.335) (0.291)
Catholic 5.592 -1.692
(7.405) (8.590)
Single-parent household 16.828* 10.616
(6.571) (5.872)
Female -7.635 2.080
(5.179) (4.532)
Black 2.358 -9.953
(11.982) (10.770)
Hispanic 12.782 -2.343
(15.438) (14.301)
Current grade level 1.217 1.052
(1.529) (1.195)
Parent graduated college 10.022 13.007
(13.629) (12.792)
Parent graduated high school 3.656 6.725
(5.971) (5.467)

F-statistic of the joint significance of the
interaction terms 1.489 0.676
Prob > F 0.114 0.788
Adjusted R? 0.544 0.546 0.489 0.488
Sample size 1,431 1,431 1,440 1,440

* Variable is significant at the .05 level.
NOTE: Standard errors in parentheses.
SOURCE: Author’s calculations.
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Introduction

In recent years, many public and private organizations
have sought to improve responsiveness and productivity
by shifting decision-making responsibilities away from
centralized bureaucracies to “front-line” workers. This
shift in control has strongly taken root in public educa-
tion, which has seen a widespread movement among dis-
tricts to adopt school-based management and budgeting
systems. Although important details may vary from one
district to another, school-based budgeting is intended
to provide school-level personnel with much greater dis-
cretion to set spending priorities. While many districts
around the country have adopted some form of school-
based budgeting, little is known about the ways in which
schools allocate their resources under a decentralized sys-
tem. This study helps to fill this gap by examining re-
source allocation at the school level in the Chicago Pub-
lic Schools (CPS).

Until recently, most studies of educational resource allo-
cation have focused on districts as the unit of analysis.
Technological advances and improved data availability
make it possible for researchers to begin considering the
school as the primary unit of analysis. As Berne and
Stiefel (1994) point out, these technological changes,
combined with “a growing belief that the most critical
activities are closest to the child—at the school or pro-
gram level,” have shifted the focus of much resource al-
location research to the school level. As decentralization
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increasingly gives schools control over budgeting, mean-
ingful differences in resource allocation patterns among
schools are likely to emerge. Moreover, econometric stud-
ies exploring educational production functions have
shown that the use of micro-level data, as compared to
more aggregated data, is less likely to cause specification
errors leading to biased results (Hanushek et al. 1996).

In the “traditional” school governance and finance model,
in which a central district office allocates funds to schools
for prescribed uses, one might expect to find little intra-
district variation in the allocation of money for various
purposes. However, in districts practicing some form of
school-based budgeting, real differences may begin to
emerge in the way schools choose to target their resources
to improve student performance. School-level analyses
in these districts could help to determine which types of
resource allocation patterns appear to be most effective
for promoting specific outcomes among diverse student
populations.

This paper examines the ways in which Chicago schools
allocate their resources by analyzing line-item budgeted
expenditures for the 1994-95 school year. It explores
the relationship between spending patterns and student
achievement by comparing resource allocation patterns
across groups of “higher performing” and “lower per-
forming” schools. The next section provides context for
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the study by describing the reform efforts in the Chicago
Public Schools. The third section reviews the data and
analytic methods used in the study. The fourth section
describes the results of the study, and the final section
presents implications and conclusions.

Decentralization in the Chicago Public
Schools

Chicago is an excellent place to conduct research on
school-level spending because of the extensive decentrali-
zation efforts that began in 1989, following the passage
of the Chicago School Reform Act of 1988 (PA. 85-
1418). The Act gave Local School Councils (LSCs) pri-
mary responsibility for management and budgeting de-
cisions within their respective schools (Bryk and Sebring
1991). As the third largest district in the nation and the
largest to adopt a decentralized budgeting process sys-
tem-wide, the CPS includes over 550 schools making
resource allocation decisions. The large
number of sites facilitates statistical
analyses of differences in expenditure
patterns across schools.

The primary focus of the Chicago
School Reform Act was “to make the
individual local school the essential unit
for educational governance and im-
provement” by shifting planning, man-
agement, and budgeting responsibilities
to the school level (PA. 85-1418).
Along with this vertical decentralization
of responsibility, the Act also horizon-
tally decentralized school management
through the establishment of elected
LSCs at each school site. The LSCs, con-
sisting of six parents, two community representatives, two
teachers and a school principal,* were given the author-
ity to hire and evaluate principals and to develop school
improvement plans and school-level budgets.

Along with these additional responsibilities, schools re-
ceived substantial new discretionary funding from
llinois’s State Chapter 1 program. Illinois’s Chapter 1
program, like the federal Title I program, distributes
“compensatory” aid to schools (through their districts)
based on enrollments of students from low-income fami-

1 A student member is included in high schools.
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Not surprisingly, budget
decisions have become
an important focus of

decision-making within
individual schools.

lies. The Chicago School Reform Act stipulated that these
funds should be spent primarily on school-level instruc-
tional expenditures, and that resource allocation decisions
should increasingly be made by schools and their LSCs
(Bryk et al. 1993).

Despite these provisions of the Reform Act, continuing
budget crises initially limited the LSCs’ discretion. For
the first several years of reform, Chapter 1 funds were
used primarily to keep schools’ base programs intact, ef-
fectively limiting the LSCs’ budget options (Hess 1994).
By the 1993-94 school year, state Chapter 1 funds—
which amounted to $491,000 in the average elementary
school and $849,000 in the average high school—were
no longer needed to replace funding from other sources
(Rosenkranz 1994). The 1994-95 school year provided
one of the first opportunities for LSCs to make resource
allocation decisions without many of the external con-
straints imposed by these budget cuts.

Not surprisingly, budget decisions
have become an important focus of
decision-making within individual
schools. Easton and Storey (1994)
found that budgeting and finance is-
sues were the third most common top-
ics of discussion at LSC meetings, gen-
erating the highest participation
among LSC members. Case studies
developed by the Chicago Urban
League (1995) demonstrate the vari-
ety of ways schools have chosen to al-
locate their Chapter 1 funds. While
most schools in the sample added ad-
ditional teachers in an effort to reduce
class sizes, funds were also used to pro-
vide drug abuse prevention training for students and par-
ents, to purchase computers and other equipment, to
provide music and art programs, and to hire a variety of
additional staff, including teaching assistants, school aides,
and clerical and security personnel.

Data and Methods

Data Sources

The analyses presented below combine financial, demo-
graphic, and achievement data for all public elementary



and high schools in Chicago.? Financial data come from
the CPS budget office,® while output and demographic
data are from the Illinois State Board of Education’s 1994—
95 School Report Cards. Test score data comprise school-
wide mean results on the Illinois Goals Assessment Pro-
gram (IGAP), a series of state-administered tests given
annually in selected grades in reading, mathematics, writ-
ing, social studies, and science.*

The financial data include only resources budgeted and
spent directly at school sites, accounting for approximately
72 percent of total district spending ($2.1 billion out of
atotal district budget of approximately $2.9 billion). The
district reports a variety of codes and descriptors for each
line-item, facilitating aggregation into descriptive catego-
ries. For this analysis, all school-level budgeted expendi-
tures are aggregated into functional categories: instruc-
tion (expenditures associated with direct instruction of
students in classrooms, including teacher salaries and
benefits); instructional support (expen-
ditures for providing teacher, student
and program support, including pro-
fessional development and guidance,
health, library, and media services); ad-
ministration (expenditures for princi-
pal and assistant principal salaries, as
well as attendance and security ser-
vices); and operations (noninstruc-
tional expenditures associated with
maintenance of the school building and
lunchroom services).®

While school-level data hold consider-
able promise for improving the analy-
sis of school effectiveness and efficiency,
the data also present a host of poten-
tial difficulties that analysts must consider when con-
structing data sets and analyzing results (Berne et al.
1997). For example, school-level data may be more likely
than district-level data to include complex codes and
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toward more uniform
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because schools and

districts are likely to resist
additional state reporting
requirements.
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definitions that make aggregation into analytic catego-
ries difficult (Berne and Stiefel 1994). The multiple roles
played by many school personnel can also complicate
reporting and aggregation since staff duties may span sev-
eral program and functional areas (Cohen 1997). The
national trend toward decentralization may actually im-
pede progress toward more uniform school-level data col-
lection because schools and districts are likely to resist
additional state reporting requirements (Clark 1998). De-
spite these potential difficulties, the uncommon level of
detail and information provided for each line-item ex-
penditure in the Chicago budget data set increases the
likelihood of accurate and consistent aggregation into
functional categories.®

Relative School Performance

To identify higher and lower performing schools for sub-
sequent analyses of resource allocation patterns, adjusted
performance measures are constructed for
each school. Ordinary Least Squares
(OLS) regression analysis is used to pre-
dict each school’s mean student perfor-
mance on several IGAP tests based
upon a variety of factors outside the
control of individual schools. The ap-
proach uses an educational production
function to estimate the marginal ef-
fects on school outputs (IGAP scores)
of various “uncontrollable” school in-
puts. Comparison of each school’s pre-
dicted performance with its actual per-
formance provides an indication of
which schools may be producing bet-
ter- or worse-than-expected academic
performance.’

The regression equations use five independent variables
to explain variations in IGAP scores. Four elementary
school equations and five high school equations are esti-

Middle schools are uncommon in Chicago. Most elementary schools include grades K-8.
The budget data used here were reported by the CPS budget office and supplied to the author by the Chicago Panel on School Policy.
Students take the reading, mathematics, and writing examinations in 3rd, 6th, 8th, and 10th grades. Students take the social studies and

science examinations in 4th, 7th, and 11th grades. Each test is scored on a scale from 0 to 500, with a score of 250 representing average

performance. The writing test is scored on a scale from 6 to 32.

3}

Two additional categories for community services (primarily expenditures for community and parent outreach activities) and other

(expenditures for debt service and other miscellaneous items) together comprise approximately three percent of expenditures.

o

~

Ladd and Clotfelter (1996).

A detailed description of the aggregation procedures is available from the author.
For a more detailed description of issues in constructing and using adjusted performance measures, see Stiefel et al. (forthcoming) and
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mated, with each equation using the same set of inde-
pendent variables and a different IGAP test as dependent
variable. The equations are specified as:

T= a + B,LOWINC + B,LEP+ B,MOBILTY+
B,ENROLL+ BPARINV + ¢

such thati=1,2,...N,

where T, is a mean IGAP test score for school i, N is the
number of schools in the data set,a is the intercept of
the equation, LOWINC is the percentage of students from
low-income households,® LEP is the percentage of stu-
dents with limited English proficiency, MOBILTY is a
measure of student mobility, ENROLL is total school
enrollment, PARINV is a measure of parent involvement,*°
and ¢, is an error term with the usual properties.

The adjusted performance measures provide an alterna-
tive to the use of raw test scores as indictors of school
performance. It is well known that schools serving stu-
dent populations that are very mobile,** are predomi-
nantly from low-income families, or have limited En-
glish proficiency will tend to have lower test scores than
equally effective schools serving different student popu-
lations. The equations also include school enroliment as
an independent variable because recent research suggests
that larger schools may be less effective than smaller
schools at fostering higher levels of student achievement,
particularly in schools with large proportions of students
from low-income families (Fowler and Walberg 1991;
Lee and Smith 1997). Parent involvement is included
because research indicates that schools with higher levels
of parental involvement may have advantages in promot-
ing student achievement (Henderson 1994).%2

Table 1 displays the results of the four elementary school
equations, listing dependent variables across the top row
and independent variables down the left-hand column.

As shown by the R?, each equation explains between 47
percent (for third grade mathematics scores) and 58 per-
cent (for sixth grade reading scores) of the variation in
the dependent variable. In each equation, the percent-
age of low-income students, the percentage of students
with limited English proficiency, student maobility, and
school size are statistically significant. Parent involve-
ment is significant in each equation except for the equa-
tion using third grade mathematics scores as the depen-
dent variable. All independent variables, with the excep-
tion of the percentage of students with limited English
proficiency, have the expected signs (for example, higher
student mobility, higher poverty, and larger schools are
associated with lower performance).

The coefficient on the LEP variable has a positive sign,
which is unexpected and is particularly surprising for the
reading tests. This relationship could be spurious if, for
example, the result is caused by the high negative corre-
lation between the percentage of students with limited
English proficiency and the percentage of students in each
school who take the IGAP tests (Pearson correlation of
approximately -0.87). Therefore, the results likely re-
flect the more limited sample of students who take the
tests in schools with high LEP populations rather than
any positive effect on scores caused by limited English
proficiency. Alternatively, if students for whom English
is not the native language are extremely successful at over-
coming this barrier, the results could reflect a real rela-
tionship between the variables.

Table 2 presents the results of the high school equations.
Since high school students take reading and mathemat-
ics tests only in 10th grade, social studies, science, and
writing scores are also used as dependent variables. Asin
the elementary school analyses, low income and mobil-
ity are consistently significant. The coefficients for the
percentage of students with limited English proficiency
are again generally positive (except in the equation for

8 Low-income students are defined as those from families receiving public aid, living in institutions for neglected or delinquent children,
being supported in foster homes with public funds, or eligible for free or reduced-price lunches.

9 Student mobility is measured as the number of students moving into and out of the school during the year, divided by the October

enrollment.

10 Parent involvement is measured as the percentage of students whose family made at least one contact with the school during the year.

11 | abeling student mobility as an uncontrollable factor can be debated. Kerbow (1995) estimates that up to 40 percent of student transfers
in the CPS are due to factors, such as perceived safety problems, associated with the schools themselves. He cautions, however, that
assessing school performance without adjusting for mobility will result in misleading findings.

12 The inclusion of parent involvement as an explanatory variable assumes that, for the most part, schools cannot alter the level of parent

participation, although this assumption may not always hold true.
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Table 1.—Results of school-level regression analyses to predict IGAP test scores: Chicago elementary
schools, 1994-95

3rd grade 3rd grade 6th grade 6th grade

reading mathematics reading mathematics

Constant 289.90*** 354.14*** 321.67*** 319.06***
(15.25) (18.58) (15.47) (14.58)

Student mobility -0.675*** -0.802*** -0.750%** -0.621***
(0.121) (0.147) (0.135) (0.127)

Percent from low-income families -1.45%** -1.55%*** -1.69*** -1.48*%**
(0.100) (0.122) (.100) (0.094)

Percent with limited English proficiency 0.835*** 0.897*** 0.560*** 0.619***
(0.120) (0.134) (0.112) (0.104)

Total school enrollment -0.036*** -0.043*** -0.024*** -0.025***
(0.007) (0.009) (0.007) (0.007)

Parent involvement 0.428*** 0.197 0.337*** 0.342***
(0.134) (0.163) (0.139) (0.131)

R? 0.541 0.479 0.587 0.553
F 100.37*** 78.36*** 118.71%** 103.28***
N 432 432 423 423

*Significant at the 10 percent level.
**Significant at the 5 percent level.
***Significant at the 1 percent level.
NOTE: Standard errors in parentheses.

SOURCE: Author’s calculation based on data from the Illinois State Board of Education, the Chicago Public Schools, and the Chicago
Panel on School Policy.

10th grade reading), but no longer significant, possibly
because the correlation between the percentage of LEP
students and the percentage of students taking the exams
is much lower for high schools (-0.37) than for elemen-
tary schools.

A preferable specification of these equations might at-
tempt to control for student ability by using a “value-
added” measure of achievement as the dependent vari-

able (such as the change in scores from one year to the
next), or by including previous test scores as control vari-
ables (Hanushek 1989). Because the State of Illinois gives
IGAP exams in different subject areas in different years
(for example, reading and mathematics in 10th grade
followed by science and social studies in 11th grade), no
comparable IGAP data are available for cohorts of stu-
dents from one year to the next.*

13 For this study, many models were tested, including several that approximated a “value-added” approach by including third grade mathematics
and reading scores as independent variables in equations using fourth grade science and social studies scores as independent variables.
While coefficients and R? values differed, all models produced very similar lists of higher and lower performing schools. Moreover, high
student mobility confounds attempts to measure changes in achievement since, for example, a fourth grade class may be very different
from the third grade class of the previous year. The problem is even more pronounced between multiple grades. Only 3.8 percent of CPS
retain at least 75 percent of the same students between third and sixth grade, when the IGAP reading and math examinations are
administered (Kerbow 1995). Therefore, a “value-added* model using comparable IGAP scores across years would capture only a small
number of the same students.
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Table 2—Results of school-level regression analyses to predict IGAP test scores: Chicago high schools,

1994-95
10th Grade 10th Grade 11th Grade 11th Grade 10th Grade
reading mathematics science  social studies writing
Constant 245.81%** 253.47*** 265.32%** 267.49*** 27.34%**
(29.97) (30.05) (23.77) (28.62) (1.20)
Student mobility -1.44%** -1.12%** -0.694*** -1.02%** -0.056***
(0.288) (0.288) (0.228) (0.275) (0.011)
Percent from low-income families -0.929*** -0.885*** -0.937*** -1.21%** -0.044***
(0.295) (0.296) (0.234) (0.282) (0.012)
Percent with limited English proficiency -0.074 0.078 0.090 0.071 0.0097
(0.448) (0.449) (0.355) (0.427) (0.018)
Total school enroliment 0.019*** 0.019*** 0.015*** 0.019*** -0.0004
(0.007) (0.007) (0.005) (0.006) (0.000)
Parent involvement -0.085 -0.261 -0.238 -0.231 -0.0029
(0.251) (0.252) (0.199) (0.240) (0.010)
R? 0.610 0.533 0.545 0.602 0.598
F 17.86*** 13.01%** 13.64*** 17.21%** 16.93%**
N 63 63 63 63 63

* Significant at the 10 percent level.
** Significant at the 5 percent level.
***Significant at the 1 percent level.

NOTE: Standard errors in parentheses.

Panel on School Policy.

SOURCE: Author’s calculation based on data from the lIllinois State Board of Education, the Chicago Public Schools, and the Chicago

Using the regression models, standardized residuals are
computed for all schools. The standardized residual is
the simple residual for each school on each test—defined
as the difference between the observed value and the ex-
pected value—divided by the standard error of the simple
residual. The measure provides a method to compare a
school’s actual performance to its predicted performance,
given the observed characteristics of the school and its

student body. Standardizing the residuals permits com-
parison and aggregation across multiple dependent vari-
ables measured on different scales. To account for school
performance on multiple output measures, the standard-
ized residuals are summed to produce aggregate residuals
for each school, and these aggregates are used to identify
groups of higher and lower performing schools.*

14The process of adding the residuals to produce an aggregate value has some drawbacks. One of the primary dangers is that use of summed
residuals will make schools with very different patterns of performance on the individual tests appear to be very similar. For example,
extremely high residuals on one test can cancel out extremely low residuals on another. Averaging the standardized residuals would not
avoid this problem. The standardized residuals for each school are, for the most part, consistent across subject areas, indicating that
schools with very high performance in one area are unlikely to have very low performance in other areas.
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Resource Allocation Patterns across
Higher and Lower Performing Schools

To highlight differences between higher and lower per-
forming schools, the resource allocation analyses presented
here include only “outliers"—schools with summed stan-
dardized residuals larger than plus or minus two. These
outlier groups consist of 98 higher performing elemen-
tary schools, 95 lower performing elementary schools,
18 higher performing high schools and 22 lower per-
forming high schools.

Table 3 presents the results of two-tailed t-tests compar-
ing mean characteristics and spending patterns across the
higher and lower performing elementary schools. The
first four rows display the independent variables included
in the regression analyses. Since the equations used to
choose higher and lower performing schools attempt to
control for differences in these characteristics, the lack of
any significant differences between the groups is expected

School-Level Resource Allocation in the CPS

and indicates that—as measured by the exogenous char-
acteristics included in the equations—the groups of
schools are quite similar.

The next four rows show differences in average school
performance on each of the IGAP examinations used to
select higher and lower performing schools. The higher
performing schools, on average, score significantly higher
than the lower performing schools on each test, despite
having almost identical proportions of students from low-
income families, students with limited proficiency in En-
glish, and students who transfer in or out of the school.

It is important to note that the terms “higher perform-
ing” and “lower performing” are used to describe the
performance of schools measured relative to each other
rather than against a fixed standard of achievement. The
use of regression analysis to construct adjusted perfor-
mance measures focuses the analysis on the average per-

Table 3.—Difference of means: Higher and lower performing elementary schools
Means

Lower Higher
Variable performing performing Difference
Percent low income 77.32% 78.80% 1.48%
Percent limited English proficient 13.31 1293 -0.38
Mobility 28.64 30.26 1.72
School enroliment 635 690 55
Mean IGAP 3rd grade reading 147 221 T4***
Mean IGAP 3rd grade mathematics 170 258 88***
Mean IGAP 6th grade reading 157 225 68***
Mean IGAP 6th grade mathematics 180 242 62***
Total budget per pupil $5,414 $5,328 -$87
General fund budget per pupil 2,850 3,161 311
State Chapter 1 per pupil 698 627 S
Federal Title | per pupil 586 299 -287***
Average teacher salary 38,333 38,419 86
Pupil teacher ratio 16.34 16.59 0.25
Percent of funds spent on instruction 61.48% 62.14% 0.66%
Percent of funds spent on inst. support 11.65 10.33 -1.42%**
Percent of funds spent on administration 6.18 6.02 -0.16
Percent of funds spent on operations 18.59 19.96 1.37**
* Significant at the 10 percent level.
** Significant at the 5 percent level.
***Significant at the 1 percent level.
NOTE: N =98 high performing and 95 low performing.
SOURCE: Author’s calculation based on data from the Illinois State Board of Education, the Chicago Public Schools, and the Chicago
Panel on School Policy.
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Table 4—Difference of means: Higher and lower performing high schools
Means

Lower Higher
Variable performing performing Difference
Percent low income 68.62% 71.48% 2.86%
Percent limited English proficient 3.95 5.87 1.92
Mobility 25.58 30.23 4.65
School enroliment 1,616 1,620 4.00
Mean IGAP 10th grade reading 141 193 52%x*
Mean IGAP 10th grade mathematics 147 205 58***
Mean IGAP 10th grade writing 22 24 2%¥*
Mean IGAP 11th grade science 169 214 45***
Mean IGAP 11th grade social studies 147 199 52%x*
Total budget per pupil $5,452 $5,405 -$47
General fund budget per pupil 2,980 3,334 354
State Chapter 1 per pupil 527 489 -38
Federal Title | per pupil 206 131 -75
Average teacher salary 40,649 41,026 377
Pupil teacher ratio 16.53 16.72 0.19
Percent of funds spent on instruction 62.93% 62.13% -0.80%
Percent of funds spent on inst. support 10.78 11.18 0.40
Percent of funds spent on administration 7.05 6.03 -1.02*
Percent of funds spent on operations 18.58 20.05 1.47
* Significant at the 1 percent level.
** Significant at the 5 percent level.
**xSignificant at the 10 percent level.
NOTE: N = 18 high performing and 22 low performing.
SOURCE: Author’s calculation based on data from the lIllinois State Board of Education, the Chicago Public Schools, and the Chicago
Panel on School Policy.

formance of schools in the sample. Schools producing
test scores at a specified level above the average (given
their uncontrollable characteristics) are identified as
“higher performing” than their peers. The term “higher
performing” must be used with caution, however, when
examining districts in which the performance of nearly
all schools might be considered unacceptable. Asseen in
tables 3 and 4, the average performance of the higher
performing schools (particularly the high schools) was
below the state benchmark for average performance. The
performance of these schools was still well above that of
the district’s lower performing schools, however.

The next four rows compare sources of per pupil fund-
ing across the two groups of elementary schools. While

the difference in total funding is relatively small and not
statistically significant, the means of the three other fund-
ing sources are significantly different between the higher
and lower performing schools. Lower performing schools
receive, on average, more State Chapter 1 funds per pu-
pil and substantially more federal Title I funding per
pupil.*® In contrast to the distribution of these categori-
cal funds, higher performing schools tend to receive sig-
nificantly more money from the General Fund.®

The next two rows in table 3 examine differences in the
use of teachers. The results indicate that lower perform-
ing schools tend to have fewer pupils per teacher at a
slightly lower average salary, although these differences
are small.

15 At that time, Title | (Chapter 1) funds were distributed based on both student poverty and low performance.
16 See Rubenstein (1998) for further discussion of intra-district equity in the CPS.
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The remaining rows show the average proportion of to-
tal school-level funding spent in each of four major func-
tional areas. The variables are specified as percentages of
total spending (rather than absolute dollar amounts per
pupil) because, as described above, funding levels may
vary between higher and lower performing schools.
Schools with higher overall funding levels have the abil-
ity to spend higher dollar amounts, but not higher per-
centages, in all functional areas.

Few differences in overall spending patterns emerge across
the two groups of schools. The results show that higher
performing elementary schools tend to spend a slightly
higher proportion of their budgets on instruction and
operations, and a slightly lower percentage on instruc-
tional support and administration. Both groups of schools
allocate slightly over 60 percent of their total resources
to provide classroom instruction, a finding remarkably
similar to other studies of educational spending patterns
(see Odden et al. 1995 for a review of
resource allocation research).

Table 4 displays the results for the
sample of higher and lower perform-
ing high schools. As in the elementary
schools, there are no significant differ-
ences between the groups for the inde-
pendent variables used in the regression
equations. Again, large differences in
test scores are apparent, with the group
of higher performing schools scoring
substantially higher than the lower per-
forming schools on each test.

Examining categorical and general

funding per pupil across the high schools, the results are
similar to those for elementary schools. Although the
differences are not statistically significant, lower perform-
ing schools receive greater categorical funding per pupil,
but fewer dollars from the General Fund. Despite these
differences in funding by source, average total budgets
differ by only $47 per pupil across the two groups of
schools. The comparisons of average teacher salaries and
pupil-teacher ratios show that, as in elementary schools,
lower performing schools average slightly lower teacher
salaries and slightly lower pupil/teacher ratios.

The functional spending analyses also produce results
similar to those for the elementary schools, although some

While there are some
small differences in
funding levels, no clear
and consistent differ-

ences emerge in re-
source allocations by
function.

School-Level Resource Allocation in the CPS

differences do emerge. Unlike higher performing elemen-
tary schools, higher performing high schools spend a
slightly lower proportion of their resources on instruc-
tion compared with lower performing high schools, al-
though the differences are minimal. Lower performing
high schools average approximately one percentage point
higher spending on administration. As in the elementary
school sample, higher performing high schools tend to
spend a larger share of total resources on operations.

Overall, the spending patterns are strikingly similar across
higher and lower performing schools. While there are
some small differences in funding levels, no clear and
consistent differences emerge in resource allocations by
function. The majority of General Fund allocations, how-
ever, are for fairly narrowly defined purposes and virtu-
ally all schools must provide the same basic program to
students. For example, a large proportion of General
Fund allocations to schools support teacher positions,
with staffing patterns determined by
class size limits set in the Board of
Education’s contract with the Chicago
Teachers' Union. Therefore, the small
differences in spending patterns for to-
tal resources should not be surprising.
Because the Chicago School Reform
Act explicitly gave local schools the re-
sponsibility for budgeting state Chap-
ter 1 funds, larger differences may arise
in resource allocation patterns for these
resources.

Tables 5 and 6 display Chapter 1 allo-
cations by function for higher and lower
performing elementary and high
schools. The largest differences for el-
ementary schools are in the proportion of resources spent
on instruction, with higher performing schools spend-
ing over 3 percentage points more than lower perform-
ing schools. For high schools the difference is even larger,
with higher performing schools spending over 5 percent-
age points more on instruction. In high schools receiv-
ing average levels of Chapter 1 funding, this difference
could represent almost $50,000 in actual spending. The
difference between higher and lower performing schools
is largest in administration, with lower performing high
schools spending almost 6 percentage points more (lower
performing elementary schools spend approximately two
percentage points more). Spending on instructional sup-
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spending by function

Table 5.—Difference of means: Higher and lower performing elementary schools, state Chapter 1

Standard Mean
Variable Mean deviation Maximum Minimum difference
Percent spent on instruction Lower 63.5% 156 100% 27.5% 3.1%
Higher 66.6% 14.2 95.8% 24.6%
Percent spent on
instructional support Lower 17.9 11.7 434 0 2%
Higher 18.1 11.2 535 0
Percent spent on admin. Lower 14.3 124 64.4 0 -2.1%
Higher 12.2 121 60.3 0
Percent spent on operations Lower 3.3 34 140 0 -1.0%**
Higher 2.2 3.6 305 0
Per pupil spending
for security services Lower $17.26 $24.01 $110.55 0 -$9.97***
Higher $7.29 $12.98 47.42 0

* Significant at the 10 percent level.

** Significant at the 5 percent level.
*** Significant at the 1 percent level.

NOTE: N =98 high performing and 95 low performing.

Panel on School Policy.

SOURCE: Author’s calculation based on data from the lllinois State Board of Education, the Chicago Public Schools, and the Chicago

Table 6.—Difference of means; Higher and lower performing high schools, state Chapter 1 spending by

function
Standard Mean
Variable Mean deviation Maximum Minimum difference
Percent spent on instruction Lower 35.3% 17.2% 74.6% 8.7% 5.4%
Higher 40.7 16.5 76.9 6.1
Percent spent on
instructional support Lower 29.7 13.7 705 2.2 0.4%
Higher 30.1 10.4 575 15.7
Percent spent on admin. Lower 24.9 134 46.0 0.8 -6.0%
Higher 189 9.2 36.4 54
Percent spent on operations Lower 9.5 10.6 40.9 0 -0.5%
Higher 9.0 10.7 38.7 0
Per pupil spending for
security services Lower $55.12 $65.75 246.54 0 -$13.29
Higher $41.83 $54.46 182.87 0

* Significant at the 10 percent level.
** Significant at the 5 percent level.
***Significant at the 1 percent level.

NOTE: N =18 high performing and 22 low performing.

Panel on School Policy.

SOURCE: Author’s calculation based on data from the lllinois State Board of Education, the Chicago Public Schools, and the Chicago
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port and operations is nearly identical for both groups of
schools.

The discretionary spending differences between elemen-
tary schools and high schools are also notable. As ex-
pected, elementary schools tend to spend the majority of
their Chapter 1 resources (over 60 percent) on instruc-
tional expenditures, with the next largest shares going to
instructional support and administration. High schools
also spend the largest share of Chapter 1 funds on in-
struction, however, their spending is much more evenly
divided across all functional areas. Higher proportional
spending in areas other than instruction could, in part,
reflect the different needs of high schools and high school
students compared with those of elementary schools and
students. For example, high schools might have greater
needs for guidance staff, which would be included in the
instructional support category, and for security and dis-
ciplinary staff, which would be included in the adminis-
tration category. The much higher
spending for instructional support is
undoubtedly also due, however, to
1991-92 budget cuts that shifted many
high school aide positions from
schools’ base funding to their discre-
tionary funds (Goertz and Hess 1998).

The cumulative evidence suggests that
higher performing schools spend a
greater share of their resources on di-
rect instructional expenditures, but it
does not explain the causality of these
patterns. It is unclear whether students
in higher performing schools perform
better than those in low performing
schools because of a greater emphasis (at least financially)
on instruction, or whether higher performing schools are
able to spend larger shares of their resources on instruc-
tion because their students achieve at higher levels and
have fewer needs in other areas.

Alternatively, performance and spending patterns may
be simultaneously determined; that is, both may be re-
sults of the school’s organization and the performance of
teachers and staff. Lower performing schools’ higher dis-
cretionary spending on administration could reflect a less

[E]lementary schools...
spend the majority of their
Chapter 1 resources...on
insructional expenditures...
High schools also spend the

largest share of Chapter 1
funds on instruction,
however, their spending is
much more evenly divided
across all functional areas.

School-Level Resource Allocation in the CPS

efficient use of resources by these schools, or it could
indicate that lower performing schools tend to have
greater needs in administrative areas such as attendance
and security.” The bottom rows in tables 5 and 6 bear
out this latter hypothesis, showing a significant differ-
ence between higher and lower performing schools in
Chapter 1 spending per pupil for security services. While
these data provide no indication of whether these schools
have greater real needs for security to justify this higher
spending, additional money spent on security services
leaves less money for classroom instruction.®

Tables 5 and 6 also display differences in the maximum
and minimum values for the Chapter 1 spending vari-
ables. Table 5 shows that at least one (lower performing)
elementary school spends its entire Chapter 1 allotment
on instruction, while another spends only about one-
quarter in that area. Some elementary schools spend no
Chapter 1 money in each of the other functional areas.
No high school spends more than 77
percent of its Chapter 1 funds in a single
functional area. Overall, as measured
by the range and standard deviation of
spending by function, it appears that
high school Chapter 1 spending pat-
terns exhibit more variation than el-
ementary school spending patterns,
with the possible exception of spend-
ing for administration. The data also
demonstrate that, despite the mandate
in the Chicago School Reform Act that
discretionary funds be spent primarily
for instructional purposes, many
schools spend the funds in other areas.

Discussion

This paper examines the relationship between spending
and student performance in a large school system prac-
ticing school-based budgeting. The study finds some evi-
dence that schools in Chicago spend their available dis-
cretionary resources in diverse ways and that the differ-
ences across schools in their resource allocation patterns
may be related to school performance. Specifically,
schools with higher-than-predicted performance tend to
allocate a larger share of their discretionary resources for

7 The “administration” category includes all spending intended primarily to improve school safety and security.
8 The slightly higher average Chapter 1 funding among low performing schools could mitigate this effect.
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instructional purposes, while schools with lower-than-
expected performance tend to spend more in
noninstructional areas, such as security. The differences
are particularly striking in high schools, with higher per-
forming schools spending six percentage points less on
administration and an almost equal amount more on in-
structional expenditures, compared with the lower per-
forming schools.

The study also finds that while total spending patterns
are relatively consistent across groups of schools, discre-
tionary spending choices show more variation. The com-
parisons of Chapter 1 spending and total spending sug-
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gest that greater differences in resource allocation pat-
terns may begin to emerge as schools gain greater control
over their budgets, and as school staff and parents are
empowered to make significant spending decisions. As
long as resource allocation decisions are made only at the
margins, it may be unlikely that school-based budgeting
will have a large or appreciable effect on student perfor-
mance. Asschools in Chicago and elsewhere gain greater
control over their entire pool of resources, we may begin
to see larger and more meaningful differences in spend-
ing patterns across schools. These differential spending
patterns might be considered the first “outputs” of de-
centralized school budgeting processes.
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Does Money Matter: School Finance
Equalization and Educational
Performance

The debate about the relationship between educational
resources and levels of educational achievement has a long,
inconclusive history (Picus 1995). In this paper, we tie
productivity to traditional school finance equity issues
by asking, What are the productive characteristics of
school finance equalization? In other words, are the ef-
forts made by legislators to differentiate funding by mea-
sures of school district need associated with variations in
measures of performance?

The motivation for the paper is predicated on the as-
sumption that the underlying goal of school finance equal-
ization is to promote educational achievement. Legisla-
tors, the public, and educators are rightfully concerned
about the fair distribution of available educational re-
sources. The goal of these efforts, however, is to equalize
educational opportunities and outcomes, not inputs per
se.

A second purpose underlying this study is grounded in
the methodology by which we examine the above-men-
tioned questions. We begin with the premise that the
organization of schools is hierarchically nested: students

Linear Modeling

Patrick Galvin
Hal Robins
Karen Callahan

University of Utah

are nested within classrooms, classrooms within schools,
schools within school districts, etc. This is to say that
two otherwise identical schools may perform differently
based on the social, organizational, and fiscal environ-
ment in which they operate. In this study, we apply Hi-
erarchical Linear Regression Models (HLM) to control
for differences in school district characteristics (contex-
tual factors) (Bryk and Raudenbush 1992). Indeed, we
describe the school as operating in a resource environ-
ment, which we defined as a school district (contextual)
variable.

What we find is intriguing evidence that equalization of
fiscal resources is masked by an interaction of school and
district socio-economic status (SES) effects. The rela-
tionship between variations in resources and their effect
on school-level measures of performance (our measure
of educational productivity) appears to be dependent
upon the socio-economic characteristics of the district in
which the school operates. Ignoring these contextual fac-
tors raises both conceptual and statistical matters that
may account for some of the confounding results associ-
ated with previous studies on educational productivity.
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Background and Relevance of the
Research Problem

This report is an outgrowth from an earlier study, which
examined school finance equity issues in the state of Utah
over a 10-year period.! Using the traditional Berne and
Stiefel (1984) equity design, we found evidence that both
measures of horizontal and vertical equity had improved
over time in Utah. One of the many trend graphs we
generated to substantiate this point is included in the
appendix of this paper.

Our initial reaction to this finding was that it represented
good news for a state that had experienced significant
financial, demographic, and policy change during the
period of our study. Upon more reflection, however, it
seemed to us that the findings did not completely ad-
dress the concern legislators and taxpayers have regard-
ing the topic of school finance. Certainly, the public
were concerned about the fair distribu-
tion of resources allocated for education
but they were also concerned about their
effective use. This very point underlies
Firestone, Goertz, and Natriello’s (1998)
study of the implementation of the
Quality of Education Act (QEA) in
New Jersey. The QEA redistributed sig-
nificant amounts of public money to
equalize funding for the state’s urban-
poor school districts. While political
support following the New Jersey State
Supreme Court decision in Abbott v.
Burke, 119 N.J. 287 (1990) (Abbott 1)
was sufficient to pass the QEA, it with-
ered when questions were raised about
how effective such investments would
be in improving educational outcomes. The authors pro-
vide extensive documentation that the QEA money used
for equalization largely contributed to improving the edu-
cational opportunities of the students targeted by the
court case.

outcomes.

The issues that underlie the QEA in New Jersey reflect
the concerns we had about the equity study in Utah. We
characterized this point by suggesting that a policy gap
existed between the conventional focus of school finance

While political support

following the...decision in
Abbott v. Burke...was
sufficient to pass the QEA,
it withered when ques-
tions were raised about
how effective such invest-
ments would be in im-
proving educational

studies on the distribution of educational inputs (i.e.,
resources) and the public’s concern about the productive
use of those resources. This gap in policy goals between
equity and productivity underlies the focus of the study
reported in this paper. We wanted to explore the pro-
ductive effects of equalization, because legislative funds
are, in our opinion, allocated to promote learning as well
as to achieve fiscal equity.

Approach to the Study

Our approach to this topic follows the logic presented
by Bryk and Raudenbush (1992) in their book, Hierar-
chical Linear Models: Applications and Data Analysis Meth-
ods. These authors argue that if one regresses measures of
achievement on SES, a comparison of the intercept and
slope provides a means for judging effectiveness and eg-
uity (p. 10). This approach is not unfamiliar to research
on educational productivity, which relies on a single re-
gression line through all of the schools
included in a study. An illustration of
such an assessment is presented in fig-
ure 1, using data from Utah’s elemen-
tary schools, in which school-level mea-
sures of performance are regressed on
school-level measures of SES.

Before discussing the point of includ-
ing figure 1 in this paper, it should be
noted that the measure of a school’s
SES is the average of three standard-
ized measures: 1) percentage of free and
reduced-price lunches; 2) the percent-
age of low-income students; and 3) per-
centage of AFDC students. These three
scores were reversed, which resulted in
higher scores indicating higher levels of SES. These scores
were standardized and then averaged for each school.
These z-scored measures are centered around zero (0.019)
with a standard deviation of 1 (0.98). Cronbach’s Alpha
was 0.86, which suggests a highly reliable scale.

School measures of achievement are the product of the
Utah’s Statewide Assessment Test (SAT), a nationally
normed performance test, given to all 5th-, 8th-, and
11th-grade students. There are five batteries in this test

1 In 1989 and 1990, the Utah State Legislature enacted a number of changes in the plan by which public schools are financed. Additionally,
during the 1990s, significant changes in local property taxes and the assessed valuation of property occurred within the state. Thus, our
primary motive in the equity study was to assess how changes in state finance policies, property taxes, and property values had affected

school finance equity within Utah.
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Utah elementary 5th-graders, 1994-95 (502 schools)

Figure 1.-Ordinary least squares (OLS) regression of socio-economic status (SES) on achievement of
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R2=0.464
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(mathematics, English, reading, science, and social stud-
ies). We have used the “Basic Battery,” which samples
the five areas for a general assessment. The data used for
these regressions were raw scores, number of correct an-
swers, not percentile ranks, which would be inappropri-
ate because the intervals for the percentile ranks vary.

Thus, a school’s score is the average number of correct
answers for the students taking the test; the average test
group was 134 students, ranging from a minimum of 20
to a maximum of 558. Scores range from a minimum of
156 to a maximum of 350, with the average at 258 cor-
rect answers.

The results of this regression suggest that the composite
measure of student SES by school accounted for about
46 percent of the variation in performance scores. The
scatter plot shows a positive relationship between SES
and achievement, with a single regression line through
the data.

If the conditions associated with these data were experi-
mental (i.e., students and teachers were randomly assigned
within a controlled environment), a comparison of re-
gression results by year would enable one to make judg-
ments about the effectiveness and equity of the system
over time. That is, if the measure of the centered inter-
cept increased from year to year, then one could argue
that the school system was performing more effectively,
controlling for the SES of the students within schools.
Similarly, if the slope of the regression line flattened, one
could argue that school system was producing a more
equitable distribution of outcomes over time. Indeed,
this discussion suggests the obvious point that at least
two products can define productivity in education: aver-
age levels of achievement, equalization of achievement,
or both.

One of the assumptions associated with Ordinary Least
Squares (OLS) regression is that the observations are in-
dependent of one another and that the error terms are
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randomly fixed, that is, r, ~ N(0,0%). This is to say that
there is homogeneity of variance within the sample, and
that the variance is not systematically structured. The
problem with this assumption is that it is explicitly not
true. Schools are grouped within fiscal and administra-
tive clusters known as school districts. The significance
of recognizing differences in organizational context can
be clearly illustrated by running OLS regressions for
schools within their respective districts [the first step in
Burstein’s (1980) Slopes as Outcomes Model]. Figure 2
displays a sample of the results for such a series of regres-
sions. It should be noted that these districts were hand
picked to illustrate the point discussed below. Moreover,
as a point of clarification, all of the 27 districts included
in this analysis had at least five 5th- and 8th-grade school
classes reporting achievement data (the average was 18
schools per district). Districts with fewer than five cases
created outliers that made for an unstable analysis and
were eliminated.?

Some of the resulting coefficients in fig-
ure 2 are positively sloped for schools
within districts, suggesting that school
performance within those districts is
positively associated with increased
measures of SES. In other districts, the
SES-achievement slope is flat or nega-
tively sloped, suggesting that the rela-
tionship between SES and achievement
is not very strong; the reverse of what
we normally expect.

OLS regression, conceptually and sta-
tistically, fails to account for this depen-
dence within the structure of school
organization data. Additionally, OLS
(and Slopes as Outcomes) fails to properly partition the
variance between districts and schools. The failure of
OLS to properly handle error terms between organiza-
tional levels is one of the fundamental justifications for
using HLM regression techniques instead of OLS.

Conceptually, OLS regression fails to recognize the hier-
archical structure of school organization. One obvious
aspect of this structure is related to school funding. State
legislatures allocate funds to a fiscal agent, known as a

The failure of OLS to
properly handle error
terms between organi-
zational levels is one of
the fundamental

justifications for using
HLM regression tech-
niques instead of OLS.

school district. Tracking resources once they reach the
school district is troublesome for numerous reasons: bud-
geting is largely a set of balance sheets not a resource flow
chart; education operates with considerable spill-over ef-
fects and jointedness in production making it difficult to
properly account for resources (Monk 1990). Thus, rather
than asserting that each school, or student, operates with
X number of dollars per unit, it seems more appropriate
to state the obvious: that students and schools operate
within a resource environment, which we call a school
district.

Fiscal resources available to support the production and
delivery of educational services vary significantly among
Utah’s school districts. For example, per pupil revenues
for instruction in the 1994-95 school year average $2,331
per pupil; but these figures ranged from $1,946 to a maxi-
mum of $3,372 per pupil. Recognition of these differ-
ent fiscal and administrative environments helps explain
why two otherwise identical schools
located in different school districts may
perform differently on statewide per-
formance tests.

Data Structure, Research
Design, and Questions

The above discussion highlights the
conceptual framework guiding our in-
quiry. It also identifies some key ele-
ments of our data: revenue figures, stu-
dent counts, measures of SES, and
statewide test scores. Our method-
ological approach to the study relies on
the use of HLM regression techniques.
This method requires two data sets, ap-
propriately designated level 1 and level 2, school and dis-
trict variables, respectively.

Level 1 data included school-level variables. We collected
data on a variety of measures but two figure prominently
in the study: school-level measures of SES and school-
level measures of academic performance. Both of these
variables were introduced in the discussion earlier in this
paper. The total number of schools included in the study
was 502, which included all 5th- and 8th-grade classes

2 As an example of the point justifying this decision, several of the smaller school districts eliminated from the study had regression
coefficients of more than 200 compared with the overall mean coefficient of about 25.
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Figure 2.- Varying slopes as outcomes (selected regression coefficients by district)
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reporting SAT scores. Both grade levels use a similar
scale for their test results and including both grades in-
creases the number of cases per district for the analysis.
To ensure reliability of test scores, schools reporting fewer
than 10 students with SAT scores were deleted from the
data set. This eliminated only 34 schools.

The level 2 variables represented district-level data. Two
measures of revenues are used in the analysis. The first is
simply the sum allocated to a district divided by the num-
ber of students counted within the district. These fig-
ures are designated within the study as revenues/pupil
(REV/PUP). The second measure divides the state’s al-
location to districts by the count of Weighted Pupil Units
(WPU). These measures will be discussed below.

One critical part of this research is defining a set of mea-
sures by which one compares an allocation reflecting dis-
trict need relative to an allocation that does not. In an
experimental design this would not be a problem; we
would compare the performance of students in a school
funded without equalization with that for funding with
equalization money. Of course, this experiment is not
going to happen so we have to approach the topic in a
post hoc fashion.

We start by noting that, in the simplest scheme of things,
there are two levels of equalization in Utah’s school fi-
nance formula. First, the state’s school finance formula
equalizes its foundation grant. Second, through a vari-
ety of formulas and program initiatives, the special needs
of school districts are identified and compensated. The
foundation grant accounts for about 40 percent of the
state’s budget for public education; the other 60 percent
is allocated for special needs. In this study it is this sec-
ond tier of equalization that interests us.

As noted above, in a controlled research environment we
would vary the level of funding and compare the result-
ing levels of performance. What we have, however, is
both a total allocation to school districts, for their foun-
dation and special needs, and the resulting test scores.
What does vary, and is the crux of this study, is the count
of allocation units the state uses for funding equaliza-
tion—the WPU. Each student within a school district
receives one WPU for the basic foundation grant. Addi-
tional money for special education, vocational students,
and other programs is distributed by the calculation of
WPUs. This is to say that a district receiving a founda-
tion grant for 1,000 students (WPUs) may receive an
additional allocation for 500 WPUs to compensate for
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its special needs. Thus, the WPU standardizes the state
allocations relative to measures of district need.

Our effort to examine the productivity of equalization is
organized around the difference in student head counts
and the count of WPUs. If the value of the WPU is
given at $2,000, then the above hypothetical district
would receive as its operating budget $3,000,000. Rela-
tive to head counts, the revenues available are $3,000/
pupil. Relative to WPUs, however, the revenues are only
$2,000/WPU. The difference in the values reflects the
effort to standardize differences in need among the school
districts. One indication of how significantly these cal-
culations vary is the correlation between the two sets of
figures among Utah's 40 school districts: r = 0.38. We
use the differences in these two sets of figures in our ef-
forts to assess the productivity of equalization.

An additional level 2 variable is the average SES of the
district. This statistic provides the
means for assessing the socio-economic
context of schools. This is to say, it is
one thing to operate as a high-need
school within a relatively wealthy envi-
ronment and quite another to operate
asa high-need school in a relatively poor
environment. These resource and peer
effects, while common to the analysis
and discussion of student performance,
are relevant to an assessment of school
performance as well. District SES was
calculated by averaging district z-scores
for the percentage of students not iden-
tified as low-income with the assessed
valuation per pupil; these measures
ranged from 1.5 to -5.2 with a mean of
0.011.

The HLM Model and the Question of
Centering Variables

One of the primary admonitions by scholars of multi-
level models is to keep the number of parameters within
the model to a minimum. Kreft and de Leeuw (1998)
note that multilevel analyses provide more realistic mod-
els with greater statistic accuracy, but at a price of greater
instability in the results. Like Bryk and Raudenbush
(1992), these authors recommend keeping the model
small. We have followed that advice.
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discussion of student
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relevant to an assess-

ment of school perfor-
mance as well.

Additionally, we should note that we have not centered
the level 1predictors (e.g., SCHLSES). Centering does
not rescale variables monochronomically and, hence, al-
ters the data in substantive ways. We were convinced by
Kreft and de Leeuw’s (1998) argument that centering
raised significant questions about the nature of the mod-
eling. The use of raw scores for level 1 variables seemed
most defensible. We did, however, center level 2 vari-
ables around the grand means, which, as Kreft and de
Leeuw note, does not effect the character of the results
but does make interpretation slightly easier.

The full HLM model used in this study regresses school-
level SES on measures of school achievement, while con-
trolling for variations in district levels of funding and
measures of SES. The full HLM regression model, dis-
played in figure 3, is represented as described in the fol-
lowing paragraph.

With these points in place, the remain-
der of the paper describes the results
of our exploratory study. We begin by
describing the degree of dependence
intraclass correlation (ICC) school
achievement data has with district or-
ganization. This finding in itself is im-
portant. Next we compare the regres-
sion coefficients for school SES on per-
formance measures from both HLM
and OLS. Additionally, the analysis
provides an opportunity to compare
the percentage of variance explained
within the HLM regressions, which is
considerably less than calculated in
OLS (which is subject to the problem
of aggregation bias). Our third analy-
sis examines the relationship between district-level vari-
ables and school measures of performance. The fourth
analysis summarizes the whole model introduced above.
We close the paper with a summary discussion. Finally,
we use the deviance statistics (Chi-square) to assess
whether the differences which exist between the WPU
and enrollment revenue models and measures of achieve-
ment were significant.

First Analysis: Evidence of Dependency
within the Data

A fundamental assumption justifying the use of HLM is
the presence of dependency within the data structures
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Figure 3- Full Hierarchial Linear Regression Model (HLM)

Level 1 Model

Y =B0 + B1 (SCHLSES) +R

Level 2 Model

B0 =G00 + GO1 (DISTSES) + G02 (REV/PUP) + U0
B1=G10 + G11 (DISTSES) + G12 (REV/PUP) + U1

Where Level 1.

R random error term

Where Level 2:

Y = the average achievement score for each school
BO = theintercept for each set of schools within their respective district
Bl the slope for each set of schools within their respective district

BO =the intercept for each set of schools within their respective district

GO0 =the grand mean achievement measure for all districts
G01 =average school SES-achievement intercept controlling for district SES
G02 =average school SES-achievement intercept controlling for district revenues

U0 =the unique effect of district j on mean achievement holding district SES and revenues constant

B1 =the SES-achievement slope for schools within their respective district

G10 =the grand mean SES-achievement slope for all schools within their respective districts
G11 =average school SES-achievement slope controlling for district SES
G12 =average school SES-achievement slope controlling for district revenues

Ul =the unique effect of school j on SES-achievement slope holding district SES and revenues constant

SOURCE: Author’s regression model.

being examined. The most basic HLM procedure, which
Bryk and Raudenbush describe as the Random One-Way
ANOVA, provides a reliability statistic that characterizes
“...the reliability of each school’s sample mean as an esti-
mate of its true population mean” (Bryk and Raudenbush
1992, 61). These results are displayed in table 1 for each
of the 5 years under investigation.® Scores for these sta-
tistics range from 0O to 1; the higher the statistic the more
certainty one has that the scores between schools are sig-
nificantly different.

These statistics suggest that significant differences in the
achievement scores among schools within Utah exist and
that they are highly dependent upon district characteris-
tics. This confirms our suspicion that matters of context
are important for analyzing the school finance or pro-
ductivity question. Thus, one would infer that district-
level variables should account for a significant portion of
the total variance in school-level measures of performance.

In the following section, the within-group and between-
group variance of performance is partitioned; these re-
sults are compared using HLM and OLS.

Partitioning Variance: Comparing HLM
and OLS ANOVA Results

Bryk and Raudenbush (1992), as well as other multilevel
regression statisticians (Goldstein 1995), note that OLS
regression fails to properly account for error terms and,
hence, variance that otherwise could be systematically
assigned to predictor variables is accounted for as ran-
dom error. This isan important statistical issue in social
science models which frequently explains less than 10
percent of the variance (Bridge et al. 1979). Comparing
the variance components for HLM and OLS provides
evidence that, in fact, HLM does account for a greater
percentage of the variance across districts than does OLS.
The results of this analysis are presented in table 2.

8 Quwr initial plan for the study was grandiose and included comparable analyses across all 5 years. The mechanics of producing these
results is not nearly as difficult as reporting them. We have included the initial report of all 5 years as evidence that there is nothing
unique about the 1990-91 school year on which focus is placed later in the paper.
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Table 1.- Full Hierarchial Linear Regression Model
(HLM) reliability statistic school-level
achievement scores nested within
district organizations 1990- 91 to 1994-

95

HLM reliability

statistic ANOVA

1990- 91 0.745
1991- 92 0.810
1992- 93 0.717
1993- 94 0.736
1994- 95 0.675

NOTE: Schools N=502; districts N=27.

SOURCE: Table calculated by author from data collected by the
Utah State Office of Education.

Using the basic statistical concepts of ANOVA in both
HLM and OLS reveal remarkably different results. The
OLS ANOVA indicates that only 16 to 23 percent of the
total variance in scores is accounted for between districts.
The One-Way Random ANOVA in HLM indicates that
from 30 to 38 percent of the variance is accounted for at
the district level. An increase of 13 to 15 percent of the
variances is significant and represents an important find-
ing of this research.

Analysis Two: Influence of District
Variables on Performance

In this section of the report, the relationship between
district-level variables and achievement is examined. We
begin with district measures of SES (DISTSES) and mea-
sures of revenue (REV/PUP and REV/WPU). In this
respect, the school-level model introduced in the One-
Way random ANOVA remains unchanged: school-level
performance scores are viewed as varying around their
district mean. The district-level model is now elaborated

so that level 2 predictors condition each school’s mean.
Our purpose is to find out if these predictors are signifi-
cantly related to achievement, the direction of their coef-
ficients, and the percentage of the between-group vari-
ance each explains. Additionally, we compare these re-
sults over a five-year period to assess trends. Finally, we
specifically compare the difference between the REV/PUP
and REV/WPU models, because the results provide evi-
dence of whether efforts to promote vertical equalization
are significantly and positively related to school-level mea-
sures of performance.

The initial report focuses on a single year, 1990-91,
largely because of the complexity of reporting results for
more than one year. The basic model used for this analy-
sis, called the “Means as Outcomes” regression (Bryk and
Raudenbush 1992), is presented in figure 4. There is no
school-level (level 1) predictor for achievement in this
model. The three conditioning district-level variables
(level 2) are entered individually in separate models.

The results of the analyses are presented in table 3. In
order to keep the presentation as focused as possible, the
table includes information only about each of the pre-
dictor variables. The SES of the district (the z-score av-
erage of district wealth and percentage of students not
identified as low-income) is significantly and positively
associated with increased levels of school performance:
the regression coefficient is 15.9 (p value = 0.011). Thus,
for every point district SES increases, the average school-
level performance score increases 15 points. Asingle point
increase on DISTSES is equivalent to a 10 percent re-
duction of low-income students, or about a $200,000
increase in assessed valuation. In other words, schools
operating in environments with both low incidence of
poverty (high SES) and in high assessed valuation per-
form, on average, much higher than comparable schools

Table 2.- Comparison of variance partitioning using HLM and OLS 1990- 91 to 1994- 95

ANOVA: Variance accounted for between districts

HLM OLS Difference as percent
1990- 91 33.7% 19.9% 13.9%
1991- 92 38.4% 23.6% 14.8%
1992- 93 32.0% 17.1% 14.9%
1993- 94 33.2% 18.8% 14.4%
1994- 95 29.7% 16.1% 13.6%

NOTE: Schools N=502; districts N=27.

SOURCE: Table calculated by author from data collected by the Utah State Office of Education.
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Figure 4.- Means as outcome Full Hierarchial Linear Regression Model (HLM)

Level 1 Model
Y=B0O+R
Level 2 Model
BO = GO0 + GO1 (DISTSES) + U0

And then subsequently
BO = GO0 + GO1 (REV/PUP) + UO
BO = GO0 + GO1 (REV/WPU) + U0

SOURCE: Author’s regression model.

Table 3.- Hierarchial Linear Regression Model (HLM) regression outcomes, 1990- 91

Fixed effect Coefficient Standard error T-ratio P-value
DISTSES90, GO1 15.884621 5.756734 2.759 0.011
REV/PUP90, GO1 -0.025560 0.007892 -3.239 0.004
REV/WPU90, GO1 -0.050963 0.022775 -2.238 0.034

SOURCE: Table calculated by author from data collected by the Utah State Office of Education.

in high-need and low-resource environments. It is diffi-
cult, however, to draw inferences from these findings since
we have not yet controlled for differences in school char-
acteristics. Nor have we controlled for differences in re-
source levels. We have only found that district SES is
positively associated with average school performance
among districts.

The second regression examines the relationship between
varying levels of revenues per pupil (REV/PUP) and av-
erage school performance among districts. This revenue
figure does not account for differences in district need, it
only reflects the revenues available per student. The re-
sults, in the second line of table 3, indicate that increases
in revenues per pupil are significantly, but negatively, re-
lated to average performance levels. Thus, as revenues
increase, the average measure of performance declines.

The third regression controls for differences in district
need by calculating revenues relative to the count of
WPUs. Revenues per WPU (REV/WPU) are signifi-
cantly, but negatively, related to school performance. To
estimate the effect of this variable we note that the rev-
enue difference per WPU is about $1,200 among Utah’s

school districts. Substituting these dollar figures into the
regression equation, while holding school characteristics
constant, suggests that about one-fifth of the variation
in school scores is due to wealth differences at the district
level. In other words, the performance of two otherwise
identical schools would differ by about 50 points depend-
ing upon whether they were members of the wealthiest
or poorest school district within the state.

Another issue relevant to these analyses is an estimation
of how much of the variance these variables explain.*
DISTSES accounted for 16.1 percent of the between
group variance, while revenues per pupil (REV/PUP) ac-
counted for almost 21 percent of the variance. The com-
plex structure of the data and regression model preclude
simply adding the explanatory power of the variables for
a total estimate of the explanatory power of the regres-
sion model. The estimates of variance explained by the
socio-economic status of the district (DISTSES) and then
subsequently by revenues per pupil (REV/PUP) repre-
sent independent calculations that cannot be summed as
an estimate of explanatory power of the regression model.
Interestingly, the calculation of revenues by WPU (REV/
WPU) only accounted for 9.7 percent of the between-
group variance.

4 This figure is calculated by subtracting the Tau from the DISTSES model (or the Revenue models) from the Tau for the random ANOVA
District SES and dividing the difference by the Tau for the random ANOVA District SES model (see Bryk and Raudenbush 1992).
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The power for DISTSES as a predictor of mean achieve-
ment increased over the years, even after the state’s new
formulas intended to enhance equalization were imple-
mented.> By 1992-93, for example, DISTSES accounted
for 42 percent of the between-group variance identified
in the random ANOVA. During this same year, REV/
WPU accounted for only 3.7 percent of the total be-
tween-group variance.

These findings raise at least three points of interest. First,
the traditional equity study examining these same data
portrayed each succeeding year as more equitable than
the last (see as an illustration the trend graph in the ap-
pendix). The HLM study raises questions about such a
conclusion. Rather, it appears that the changes in the
state’s school finance formulas strengthened the relation-
ship between educational outcomes and district SES. Ad-
ditionally, the mechanism by which vertical equity is pro-
moted, the WPU, was not very influential in the rela-
tionship between school performance and resources. The
analyses presented in this section of the paper suggest
that, in Utah’s case, the promotion of fiscal equity did
not promote more equitable outcomes or a higher level
of performance.®

One speculative interpretation of the data might be that
the state’s formula is relatively sensitive to existing ac-
countability measures which are primarily defined in
terms of traditional school finance equity statistics. Thus,
while there is a lot of rhetoric about equalizing educa-
tional opportunities and outcomes, the incentive struc-
ture by which state offices of education are held account-
able is defined relative to equalizing fiscal revenues, re-
gardless of their effect on educational outcomes. Before
the introduction of statistical methods such as HLM,

there were relatively few ways of assessing these relation-
ships adequately. Thus, the practice of school finance
can be seen as equalizing educational inputs without much
regard for their effect on educational outcomes. Obvi-
ously what we all would like is to develop legislation and
policy that would promote both.

While these models provide important information about
the relationship between district-level variables and aver-
age levels of performance, we have not yet controlled for
differences in school-level characteristics. In the next sec-
tion, we examine the relationship between school-level
SES and measures of school performance. We would
like to know the strength of this association and how
much it varies across school districts. In other words, are
school-level measures of SES a more powerful predictor
of achievement in some school districts than in others?
If s0, then some school districts may more equitably equal-
ize their outcomes than others. We begin with a simple
random slope model, in which only school SES is in-
cluded in the model; no level 2 (district) variables are
included in the model.

Analysis Three: School-level SES
Coefficients

In this section we analyze the relationship between mea-
sures of school socio-economic status (SCHLSES) and
school measures of performance. We thus conceive of
each district as having its own regression equation with
an intercept and slope (Bryk and Raudenbush 1992, 67).
We would like to know the average level of achievement
and averages slope for schools across all the school dis-
tricts, controlling for school-level measures of SES. Ad-
ditionally, we are concerned about the degree of variance

°® The table in this footnote displays the coefficients and standard errors for each of the regressions by year. Generally, they reveal a
strengthening relationship between DISTSES and school performance, which is consistent with the discussion about variance explained.

DISTSES REV/PUP REV/WPU
Coefficient Standard error Coefficient Standard error Coefficient Standard error
1990-91 15.885 5.757 -0.026 0.008 -0.051 0.023
1991-92 21.822 6.000 -0.026 0.009 -0.036 0.034
1992-93 20.391 4.349 -0.023 0.006 -0.043 0.030
1993-94 21.299 4.763 -0.018 0.008 -0.022 0.031
1994-95 19.237 4.485 -0.021 0.007 -0.003 0.028

& The relatively weak predictive power of the state’s allocation based on need is further evidenced in the analysis of the Deviance statistics
generated by the HLM output, which Bryk and Raudenbush describe as a measure of the “goodness of the model fit” (p. 54). Adding
REV/WPU to the regression model did not significantly change the Deviance statistic, even though there still existed significant variance
to be explained in the model. Neither did the inclusion of REV/PUR, although DISTSES did prove to be significant.

72



in these scores, as well as the correlation between slope
and intercepts. In other words, is it true that high achiev-
ing districts also have large slopes (high degrees of ineg-
uity within the system)? Finally, we want to compare
these results with OLS as a referent point for the discus-
sion.

Each district’s distribution of performance scores is char-
acterized by two statistics: the intercept and the slope of
the regression line. The intercept provides information
about the level of performance controlling for (or remov-
ing the variance associated with) independent variables
such as school size, wealth, and SES. Multilevel regres-
sion, as previously noted, also properly accounts for the
variance associated with hierarchically nested data, and
hence more accurately specifies standard errors in the re-
gression. The slope provides information about the re-
lationship between two variables, such as the relation-
ship between school SES and measures of school perfor-
mance. As noted earlier, Bryk and
Raudenbush (1992) describe these sta-
tistics as indicators of educational effec-
tiveness and equity. In other words,
where school districts produce higher
scores, controlling for the nested char-
acter of the data, socio-economic and
organization factors, we infer that such
districts are more effective than districts
with lower scores. Additionally, we in-
fer greater equity in districts that have a
less strong or negative relationship be-
tween SES and achievement. Obviously,
such inferences must be taken cautiously
since numerous statistical matters, in-
cluding the validity of the data and
specificity of the modeling, affect the
outcome. Thus, our purpose is not to make inferences
about specific districts but rather to make inferences about
the system as a whole, which we think is appropriate and
defensible.

Each district’s distribu-
tion of performance
scores is characterized by
two statistics: the inter-

cept and the slope of the
regression line.

Productivity of School Finance Equalization

The overall mean performance of schools, controlling for
SES, was 259 points (up slightly from the unconditioned
ANOVA model) with a standard error of 2.2; these are
highly significant results. The average SES-performance
slope was 21.1 with a standard error of 1.7, which is highly
significant.” This indicates that one average, school mea-
sures of SES, is significantly related to both average levels
of achievement as well as the slope of that relationship.
The correlation (Tau as correlations) between slope and
intercept is 0.69. In other words, there is a strong rela-
tionship between school-level measures of SES and per-
formance.

The variance explained by the SCHLSES regression
model is 25.7 percent. This result stands in sharp con-
trast to findings using OLS, which assigned more than
40 percent of the variance to school measures of SES.

According to Bryk and Raudenbush (1992), the prob-
lem with OLS methods is that they
fail to properly account for the error
terms associated with nested data.
Thus, the problem is not only in the
assignment of variance explained in the
model but also in the specification of
the regression coefficients. This record
point is clearly illustrated in table 4,
in which the regression coefficients for
the affected school-level SES on per-
formance are calculated using OLS
and HLM. By comparison, the coef-
ficients produced by HLM were gen-
erally about 20 to 25 percent larger
than those generated by OLS, with the
exception of the 1992-93 school year.

Our intention in reporting these findings is not to claim
that OLS is inappropriate in all regression analyses; where
there is relatively little dependence between levels within
a data structure, OLS is appropriate and will produce

" The slope of the SCHLSES-performance relationship is relatively constant over time, suggesting that the findings reported for
this year are not significantly different from other years, see table below:

HLM random model

Coefficient Standard error
1990-91 21.13 1.71
1991-92 20.12 1.70
1992-93 21.08 2.70
1993-94 20.89 1.95
1994-95 24.46 1.14
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Table 4.- Comparison of Ordinary Least Squares (OLS) and Hierarchial Linear Regression Model (HLM)
regression coefficients for school socio-economic status (SES) and school achievement

Comparison of regression coefficients for school level SES

AVG OLS HLM Difference As percent
SES90 17.45 21.13 3.68 21.1%
SES91 15.54 20.12 459 29.5%
SES92 22.15 21.08 -1.07 -4.8%
SES93 16.68 20.89 421 25.3%
SES94 21.80 24.46 2.66 12.2%

NOTE: Schools N=502; districts N=27.

SOURCE: Table calculated by author from data collected by the Utah State Office of Education.

results similar to those of HLM. Rather, our intention is
to report the differences related to methods and the sig-
nificance of recognizing dependence in nested data.

Additionally, we note that considerably less of the vari-
ance in performance data is explained by school-level SES
measures using HLM than in predicted in OLS regres-
sion. This is good news for policymakers because it sug-
gests that the bond between SES and achievement may
be more malleable than has typically been assumed.

Now that we have described the variability of slopes be-
tween school districts, we seek to explain those variations
relative to revenues and specifically by comparing the
calculation of revenues by pupil count (REV/PUP) and
weighted pupil count (REV/WPU). In other words, does
the allocation of resources intended to equalize educa-
tional opportunities have an effect when educational
outcomes are used as the dependent variable?

An Intermediate Two-Level Model: The
Significance of Money Disappears

We have labeled this section an intermediate analysis be-
cause we only include one variable in each of the level 1
and level 2 regressions. The results are surprising be-
cause the interaction of school SES and district variables
weakens the overall significance of the relationships, com-
pared with the means as outcome, or random coefficient
models discussed above. The results highlight an impor-

tant message emphasized by Kreft and de Leeuw (Kreft
and de Leeuw 1998), which is that the power of multi-
level models is both its blessing and its bane. The results
vary according to how one specifies the model. The only
guide one can rely upon is theory. Fishing for results is
not grounds for model building.

In the model displayed in figure 5, a level 1 predictor is
introduced into the regression, while district SES is used
as a level 2 conditioning variable for both the intercept
and the slope intercept (the average SES-performance
slope across all districts). SCHLSES was entered as raw
data.

Table 5 displays the coefficient results for these regres-
sion analyses. In the first panel we see that when con-
trolling for SES of schools (level 1) the influence of dis-
trict SES on the intercept (average levels of achievement)
is negative but significant. In other words, when district
SES increases, the average level of achievement declines.®
This is counter-intuitive and runs against the earlier analy-
sis of district SES in the means as outcome HLM analy-
sis. In contrast to the means as outcomes analyses, this
two-level model provides evidence of the average direc-
tion of the slopes among the 27 districts included in this
study. On average, as district SES increases, the relation-
ship between school SES and performance increases posi-
tively and statistically approaches significance. Thus, high
SES schools perform at a higher level in high-SES dis-
tricts than in low-SES districts.

8 The results of the regression that centered school SES differed significantly from the regression model that used uncentered data. Specifically,
the direction of the coefficient for the intercepts was positive instead of negative. Frankly, such a result makes more sense than the
uncentered coefficient, which is negative. Currently, it is unclear what the uncentered model means. Kreft and de Leeuw acknowledge
this problem explicitly and suggest that without strong theoretical reasons for centering, it should be avoided. Perhaps this advice is
overly cautious but the general proposition of relying on a theoretical, rather than statistical premise for one’s decision seems sensible.
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Figure 5- Intermediate intercepts and slopes Hierarchial Linear Regression Model (HLM)

Level 1 Model
Y =B0 + B1 (SCHLSES) + R

Level 2 Model
BO = GO0 + GO1 (DISTSES) + U0
B1=G10 + G11 (DISTSES) + Ul

(REV/PUP)
(REV/WPU)

SOURCE: Author’s regression model.

And then subsequently entering the following variables in seperate level 2 regressions using the above model.

These findings are disturbing because they indicate that
the relationship between SES and achievement at the
school level is augmented by the wealth of the district in
which schools reside, an outcome contrary to the equal-
ization goals of state school finance plans.

The second panel in table 5 displays even more disturb-
ing results because they suggest that there is no statistical
significance between the pattern of funding and either
the level of school performance or the SES-performance
slope. The pattern of results is not much better for the
analysis of REV/WPU because the influence of revenues
distributed in this manner is not significantly related to
achievement. The only hopeful sign, from a policy per-
spective, is that the coefficient for this analysis is posi-
tive, suggesting the increases in funding by WPU are as-
sociated with increases in school-level performance.

Fourth Analysis: Full HLM Regression
Model: The Significance of Money
Reappears

In the above sections we have learned that in district SES
revenues are significantly related to school performance.

Additionally, we found that school SES is significantly
related to performance. Finally, we discovered that when
we add these variables into a simple two-level model, the
significance of money all but disappears. District SES,
however, has remained consistently significant in this
analysis. In this section we explore the hypothesis that
the interaction between school SES and district SES may
confound the interpretation of the role revenues play in
relation to school performance. The full model we ex-
amine is displayed in figure 6.

Thus, we believe that this more complex model should
produce different results than the simpler model intro-
duced above (see table 5). Specifically, we want to know
whether district SES (DISTSES) and revenues per pupil
(REV/PUP) significantly predict the intercepts, control-
ling for the SES of schools. In other words, once we
control for difference in district SES, do revenues sig-
nificantly predict performance? Also, do these variables
significantly predict the within-district slopes?

Separate analyses compare the results for models includ-
ing revenues per pupil and per weighted pupil unit sepa-
rately. These results are presented in separate panels of

Table 5.- Intercepts- and slopes-as-outcomes for DISTSES, REV/PUP, REV/WPU, 1990- 91

Fixed effect Coefficient Standard error T-ratio P-value
District averages
For INTRCPT1 DISTSES, GO1 -12.951990 4.899802 -2.643 0.014
For SCHLSES slope DISTSES, G11 4560831 2.933783 1.555 0.132
Revenue/Pupil
For INTRCPT1 REV/PUP, GO1 0.000493 0.007365 0.067 0.948
For SCHLSES slope REV/PUP,G11 -0.001045 0.005547 -0.188 0.852
Revenue/WPU
For INTRCPT1 REV/WPU, GO1 0.009489 0.019338 0.491 0.627
For SCHLSES slope REV/WPU, G11 0.008882 0.013531 0.656 0.517
SOURCE: Table calculated by author from data collected by the Utah State Office of Education.
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Figure 6.- Full intercepts and slopes Hierarchical Linear Regression Model

Level 1 Model
Y =B0 + B1 (SCHLSES) + R

Level 2 Model

BO = GOO + GO1 (DISTSES) + GO2 (REV/PUP) + U0
B1=G10+ G11 (DISTSES) + G12 (REV/PUP) + U1

SOURCE: Author’s regression model.

And then subsequently substituing (REV/WPU) for (REV/PUP) in level 2 regression models.

table 6. The first panel describes the results for inclusion
of revenues per pupil (SCHLSES is entered as an
uncentered level 1 variable).

We are still interested in the general relationship between
these variables and two outcomes: the average level of
achievement (the intercept) and the average slope of re-
gressions within the 27 districts. The relationship be-
tween district SES and the average level of achievement
is negative and statistically significant. The effect of in-
creased revenues and average levels of achievement is not
significant; the direction of the coefficient is negative.
These are not the effects policymakers anticipate.

The effect of these variables on the average slope of
SCHLSES-performance relationship is more interesting.
First, increases in the SES of the district is positively, and
significantly, associated with a positive slope in the
SCHLSES-performance relationship. In other words,

there is a positive interaction between district and school
measures of SES on performance that compounds the
equalization goals of most state finance plans.

Controlling for district SES had an important and dra-
matic effect on the significance of revenues on school
performance. In table 5, the explanatory power of rev-
enues per pupil on performance measures was indistin-
guishable from the null hypothesis that there was no ef-
fect. When the variance of district SES is pulled from
the model, direction of revenues changes and the effect
of the variable approaches significance.

The same result pattern is evident for the measure of rev-
enues per WPU, which suggests that the effect of vertical
equalization, via the distribution of resources using a
weighted allocation scheme, was masked by the effects of
district SES.

Table 6.- Hierarchical Linear Regression Model statistics full model changed

Fixed effect Coefficient Standard error T-ratio P-value
Revenue/Pupil
For INTRCPT1 DISTSES, GO1 -14.683383 5.128935 -2.863 0.009
For INTRCPT1 REV/PUP, G02 -0.005118 0.006913 -0.740 0.466
For SCHLSES slope DISTSES, G11 8.999420 3.790910 2.374 0.026
For SCHLSES slope REV/PUP, G12 0.009316 0.005939 1.569 0.130
Revenue/WPU
For INTRCPT1 DISTSES, GO1 -13.417124 4911273 -2.732 0.012
For INTRCPT1 REV/WPU, G02 0.007296 0.017612 0.414 0.682
For SCHLSES slope DISTSES, G11 7.681053 3.302069 2.326 0.029
For SCHLSES slope REV/WPU, G12 0.020210 0.012622 1.601 0.122
SOURCE: Table calculated by author from data collected by the Utah State Office of Education.
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These are important findings and illustrative of those
predicted by recognition that school finance data are
nested within a hierarchically structured organization.
Failure to control for the interaction of level 1 and level 2
variables, failure to properly control for the error estima-
tion within multilevel data structures, and failure to prop-
erly partition the within- and between-group variance in
multilevel models raises serious questions about the sta-
tistical analyses of the relationship between educational
resources and school effects

The last question we examine, the one that initiated this
research, addresses whether the allocation scheme that
attempts vertical equalization (REV/WPU) significantly
improves educational outcomes compared with a per
pupil allocation scheme (REV/PUP). We recognize that
this is not the best test of this model but, for the mo-
ment, it is the best post hoc approach we can design.

The evidence suggests that there are not
significant improvements, relative to
school levels of performance, between
the two models. Revenues distributed
either by WPUs or by per pupil counts
are not significantly different in their
relationship to school performance mea-
sures. The deviance statistic, which is
described by Bryk and Raudenbush as
“a goodness of fit” statistic also confirm
this general conclusion. Generally, the
lower the deviance statistic the better the
model fits the data, the less error there
is in the estimation of population pa-
rameters. When one compares the de-
viance statistics for the full HLM regres-
sion (Intercepts and Slopes) used in these
sections of the analysis, one can find a change of only
two points. These figures are not calculated as represent-
ing a statistically significant different result (Chi Square
calculation). Hence, we conclude from the available evi-
dence that these two models are not significantly differ-
ent: a finding running contrary to the traditional equity
study we have mentioned as a source of motivation for
this study.

Recalling the graphic illustration of the Federal Range
Ratio, a traditional equity measure, the above results sug-
gest that the difference in the trend line for the enroll-
ment counts versus the WPU counts is not significantly
related to either achievement levels or equity goals. In-

[1]t was the exploration of
these ideas using multi-
level modeling that lead to
the finding that, in this
data, the relationship of

expenditures per pupil to
achievement was masked
by the interaction of
district wealth and school

achievement.
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deed, considering how these two measures mirror one
another’s ups and downs, it appears that the two mea-
sures are reflecting common influences rather than cap-
turing different measures of activity. Thus, while the tra-
ditional equity analysis using measures of WPU suggest
an improved equity picture, distributions accounted for
by WPU are not substantially different than those by pupil
count relative to performance.

Discussion and Conclusion

Multilevel models are appropriately applied to data that
exhibits dependence between levels, data that is hierar-
chically nested. The statistical advantages of such regres-
sion techniques, compared with that produced by ordi-
nary least squares, include better partitioning of variance
between organizational levels (in this case the schools and
their school districts), as well as better parameter esti-
mates of intercepts and slopes. These are important ad-
vances in the statistical analysis appli-
cable to the study of school finance and
the relationship between educational
resources and achievement data. In-
deed, one of the important findings
of this research was that as much as 35
percent of the variance in school-level
achievement scores were accounted for
by district variables (including differ-
ences in expenditure levels).

While the statistical advantages of
multilevel regression models are im-
portant, what we found so intriguing
was how thinking about the methods
changed our thinking about the prob-
lem of school finance, equity, and pro-
ductivity. We began to think, for example, in terms of
cross-level interactions between district- and school-level
characteristics. In some respects this point is obvious,
which is to say that the performance of a school with a
large number of high-needs students may differ depend-
ing upon whether it is situated in a resource poor and
wealth school district. Nevertheless, it was the explora-
tion of these ideas using multilevel modeling that lead to
the finding that, in this data, the relationship of expendi-
tures per pupil to achievement was masked by the inter-
action of district wealth and school achievement.

The point we take from this particular finding is that
context matters. By context we mean to highlight the
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organizational and policy environment in which educa-
tional services are produced and delivered to students.
Ignoring the context in the study of the relationship be-
tween educational achievement and resources ignores ex-
actly what is important to policy analysts. Quantifying
monetary resources is, at best, a proxy for the potential
of a school environment to produce quality services rel-
evant to the educational needs of students. Context, in
terms of organizational structure and policy, describe how
people attempt to coordinate their activities around the
use of available resources to some combination of pur-
poses related to education. Factors related to context are
the policy variables of interest, not the inert stockpile of
resources in relation to a static measure of performance.
The relationship of interest is the activity (organization
and policy) between these two parameters (resources and
achievement). Recognizing the hierarchical structure of
school organization provided one means by which to ex-
plore these relationships. Applying multi-level regres-
sion techniques to these data refocused
our attention and interest in ways we
believe are useful and potentially pow-
erful.

A second set of issues deserves conclud-
ing remarks. In this paper we began by
recognizing the significant redistribu-
tion of state resources in an effort to
promote school finance equity. We
noted, however, that equity was a con-
cern but not the goal of these efforts.
Rather, legislators distributed money
for equalization to promote and im-
prove access to opportunities and con-
sequently educational outcomes. The
analysis discussed in this paper at-
tempted to assess the productive contribution of school
finance equalization among Utah's public schools. We
compared the performance of schools with allocations
based on simple pupil counts and the number of weighed
pupil units (an account of funding equalization by com-
parable counts across school districts). Judgments about
this comparison were based on a examination of inter-
cept, slope, and deviance statistics. The intercept pro-

inquiry.
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The challenge of multi-
level regression is testing
the frontiers of modeling

without losing sight of
the theory guiding one’s

vides a comparison of achievement controlling for dis-
trict and school characteristics. The slope provides a com-
parison of relationship between achievement and SES
variables; an equity measure. The deviance statistic pro-
vides a “best fit” estimate of the two allocation models
(expenditures per pupil and per weighed pupil).

The results found little evidence to support the hypoth-
esis that the financing equity (the reallocation of resources
to promote relative to need) was positively, or signifi-
cantly, related to improved measures of achievement. This
conclusion is conditional to the limits of the available
data and their analysis; the results cannot be generalized
beyond the Utah context. Nonetheless, these analyses
provide an empirical referent by which to define the phe-
nomena of interest and a set of methods by which to
explore such questions.

While the potential of multilevel regression methods is
great, it is important to recognize their
limitations. Kreft and de Leeuw
(1998), in their recent book entitled,
Introducing Multilevel Modeling note
that the power of multilevel modeling
to more accurately capture and model
reality is also one of its weaknesses. The
problem is related to the robustness of
findings. The sensitivity of multilevel
regression to model specifications is
great and, hence, slight changes in the
regression model can have large changes
in the findings. Kreft and de Leeuw
argue that such a high-powered regres-
sion technique is not necessarily a good
one for unguided exploration. With-
out a good theory guiding the analysis
and a good understanding of the data used in the regres-
sion, it is very difficult to judge the merits of coefficients
and p-values. The challenge of multilevel regression is
testing the frontiers of modeling without losing sight of
the theory guiding one’s inquiry. The success of such a
balance will require a statistically and methodologically
informed researcher. Additionally, the utility of such re-
search will require a statistically sophisticated audience.
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Appendix

Graph of one traditional equity analysis for Utah
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SOURCE: Utah State Office of Education, School Finance Division, F-4 School District Budget Reports.
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Active Graphics Methods for the Analysis
and Display of Education Data

Introduction

The purpose of this paper is to demonstrate how several
computer-assisted graphical techniques, referred to as
active graphics methods, can provide significant improve-
ments in the manner in which education data can be ex-
plored and analyzed and research results communicated
to policymakers and to the public at large. The discus-
sion is in the following order: (1) a brief background on
active graphics, (2) background and description of a par-
ticular software implementation of these methods, and
(3) several examples of actual applications to the presen-
tation and analysis of education data.

Remarkable improvements in personal computer hard-
ware and software tools in recent years have made it pos-
sible to perform feats of data analysis only dreamed of in
the not very distant past. These advances have occurred
so rapidly that the effort needed to stay abreast of them
seems to leave insufficient time to take advantage of what
they offer. With respect to the needs of data analysis,
interpretation, and display, the advances in and availability
of high resolution color graphics on fast yet relatively
inexpensive desktop and even lightweight portable com-
puters are especially significant. These provide the physi-
cal means to effectively present the results of quantitative
research to nonquantitative educators, policymakers, and
even the public at large.

A consequence of the expanding availability and use of
powerful microcomputers for administrative purposes has
been the proliferation of data for research purposes. The
National Center for Education Statistics (NCES), for
example, produces a number of CD-ROMs each of which

Laurence Toenjes

University of Houston

contain hundreds of megabytes of data on schools, school
districts, staff, and students in the United States. A single
CD-ROM can contain the equivalent of 300,000 printed
pages of information. In addition to NCES, many state
departments of education also make available, some over
the Internet, massive amounts of information on their
schools and school districts. In the state of Texas, for
example, up to 11 gigabytes of student level test score
data can be made available to researchers, with individual
student identifiers replaced with pseudo-codes permit-
ting inter-year matching of students.

Fortunately, the same technology that helps collect and
disseminate these huge data sets can also assist in analyz-
ing, sorting, and helping make sense of them. The cur-
rent technology permits types of analyses that just ten
years ago could only be performed by a lucky few who
had access to the very expensive computers and periph-
erals then required. In addition to being able to carry
out more sophisticated and extensive statistical analyses,
current and affordable technology also offers more effec-
tive ways to communicate the results of such analyses. It
is this possibility, as stated above, that is the principle
interest of this paper.

Brief Background on Interactive
Computer Graphics

Static graphic representations of data, in printed form,
existed long before the advent of computers. Current
graphics technology makes it easier to produce static
graphs, to edit and refine them, and to reproduce them
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on paper or transmit them electronically to be viewed or
printed elsewhere. Some argue that this technology also
permits a proliferation of mediocre and misleading ma-
terial (Tufte 1983, 107). Such graphics still play an im-
portant role in conveying information and research find-
ings. There are some excellent compilations of static
graphics techniques with which data analysts should be
familiar. Among these are Wang (1978), Tufte (1983,
1990), Cleveland (1985), and Jacoby (1997, 1998); some
of whom also include discussion of some nonstatic graph-
ics methods. By the late 1980s publications appeared
that were entirely devoted to what are termed dynamic
graphics and a related field referred to as statistical graph-
ics. Significant works included Cleveland and McGill
(1988), Buja and Tukey (1991), and Cook and Weisberg
(1994). There are also numerous works in related areas
referred to as exploratory data analysis (EDA) and data
visualization techniques. The intent in this paper is merely
to convey some appreciation of the acceleration of work
in these areas and some of the sense of
bewilderment and awe that one un-
avoidably feels when peeking into an
exploding research community.

The concluding section of Jacoby
(1998, 87) contains a brief but very
informative introduction to what the
author refers to as active display meth-
ods: “These constitute a different stra-
tegic approach to graphical data repre-
sentations, rather than different types
of displays per se. Active display meth-
ods rely on movement and real-time
interactions between the analyst and
the data (e.g., Becker et al. 1988; Young
etal. 1993).”

The implications of the action-oriented aspect to the
methods reviewed by Jacoby go well beyond the interac-
tions between the analyst and the data, however. If the
analyst uses the same interactive methods in presenting
research findings to others as were used in the initial ex-
plorations and analyses, it is possible for the audience to
experience the same sense of discovery and active involve-
ment as that experienced by the researcher. This is a subtle
yet potentially very significant aspect of active display
methods. The end result of most research, especially in
the social sciences, is to inform and influence public
policy. Before a research finding can exert that influ-
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research, especially in
the social sciences, is to
inform and influence

public policy.

ence, a policymaker or a policymaking body must be-
come aware of the finding and be influenced by it in a
positive manner. Properly utilized, active display meth-
o0ds, as described and illustrated below, can significantly
contribute to the likelihood that policy research will re-
ceive the full attention of the policymakers for whom it
is prepared.

This is perhaps an appropriate place to confront the prob-
lem, which this paper faces, of using ordinary language
and static-graphic exhibits to convincingly describe the
advantages of active-graphic methods. In commenting
upon a paper contained in Dynamic Graphics for Data
Analysis by Becker, Cleveland, and Wilks (1988, 60),
Howard Wainer stated that “They have done a good job
of conveying the general idea and many of the details,
but the magic is missing.” (Wainer 1988). Indeed, to
miss the magic of these techniques is to miss the point.
For it is the magic that can draw attention and have an
impact upon both analysts as well as
policymakers.

The solution to this problem of the in-
adequacy of the printed medium to
convey the magic of active display
methods, however, also has a techno-
logical solution. The appendix to this
paper contains addresses, telephone
numbers, and Internet addresses for
contacting the vendors of the software
discussed in Jacoby (1998, 90-96). In
some instances, trial versions of the soft-
ware can be downloaded. In addition,
instructions are provided in the appen-
dix for downloading a trial version of
the software used to generate the dis-
plays discussed in this paper, with sufficient instructions
and data to reproduce some of the displays and to inter-
act with them.

In his overview of active display methods, Jacoby pre-
sents a table showing which of 39 graphical procedures
are included in a dozen different software packages. He
lists three techniques that perhaps most clearly set these
methods apart from others: linking, brushing, and spin-
ning. Just five of the twelve software packages he reviewed
contained all three of these special features, also referred
to as linked plot windows, plot brushing, and 3-dimen-
sion real-time rotation (spinning). Each of these three



procedures is described briefly, from the perspective of
their potential usefulness in the analysis of education data.

Linking. Linking refers to methods by which multiple
graphs are simultaneously displayed with the individual
data elements in all displays connected in such a way
that a change in an element in one graph will result in a
change to the corresponding element in all the other
graphs being displayed.

The simplest case of linked displays might be one in which
two distinct scatterplots are created, with each pair of x-
y data taken from the same observation or data record.
This permits showing two different relationships among
two pairs of attributes of the data. Identifying or high-
lighting an individual point in one of the scatterplots
simultaneously identifies the location of the correspond-
ing point in the other scatterplot; Stuetzle called these
“connected scatterplots” (Stuetzle 1987, 472). The use-
fulness of linking will be illustrated be-
low.

Brushing. Brushing refers to the
method of controlling the position of
an outline shape (the brush) on the
monitor screen, such that the points fall-
ing within the brush’s perimeter are vis-
ibly modified by a change in color, in-
tensity, or shape. But most importantly,
with multiple, linked views presented
on the monitor, the linked points are
simultaneously modified in correspond-
ing fashion in all views as the brush is
moved within the reference or active
view. Usually the size and shape of the
brush outline can be changed, although
it is most commonly restricted to being a rectangle (see
Becker and Cleveland 1987). A modified version of this
technique will also be illustrated below.

Spinning. Spinning refers to the ability to rotate a three-
dimensional figure, often a scatterplot, around any one,
or all, of its three axes. This technique was one of the
first of the active display methods to undergo experimen-
tation (Fisherkeller et al. 1974, 128). The spinning of
three-dimensional plots attempts to break the restrictive
two-dimension barrier of computer screens. While this
technique is promising and can be very fascinating to
observe, its effectiveness depends critically upon the qual-
ity of its implementation, referring both to the hardware

[S]pinning . attempts
to break the restrictive

of computer screens.
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and software used. For this reason, and because it is not
clear that this technique would consistently help clarify
presentations to persons not familiar with three-dimen-
sional graphs, it will not be discussed further. Spinning
was not incorporated into the software that was used to
create the graphics presented below.

In addition to linking, brushing, and spinning, one other
method appears to have been incorporated into most
implementations of these techniques—the scatterplot ma-
trix. A scatterplot matrix is just that, a matrix of indi-
vidual, bi-variate scatterplots. Generally, several variables
are selected and then individual scatterplots containing
all possible pairs of those variables are displayed in the
form of a matrix. An example, generated by SPSS, is
shown in figure 1. When brushing and linking are also
available, highlighting points in one scatterplot will simi-
larly highlight the related points in all of the others.

While the scatterplot matrix can often
be used effectively, some of the advan-
tages it provides to an analyst, such as
compactness, minimum space devoted
to titles and labels, and quick viewing
of multiple relationships, may tend to
overwhelm and confuse the casual
viewer.

two-dimension barrier

Implementation of Active
Display Methods for use
with Education Data

The specific software that will be used
to generate sample displays shown and
discussed below was, for the most part,
developed independently of the
progress described briefly above. A short history of the
development of this software follows.

Being assigned to analyze school finance issues while
working with the Illinois Bureau of the Budget during
the years 1977-83, it became obvious to the author that
one way to get the discussion beyond the prevailing dis-
trict-by-district printouts of state aid was to use
scatterplots depicting total revenue per pupil versus prop-
erty wealth per pupil. Such diagrams provided a natural
framework within which to discus school finance issues
from the state’s perspective (Toenjes 1982). But when
using a scatterplot to make a point regarding some school
finance issue or another, questions would inevitably arise
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Skills (TAAS) Tests

Figure 1.-Scatterplot matrix, Houston, Texas, elementary campuses 1997 Texas Assessment of Academic
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PCTPALL: Percent of students passing all tests.

PC_LEP: Percent of students classified as of limited English ability.

NOTE: The variable names in the above chart have the following meanings:

PTSTELIG: Percent of students enrolled in grades 3-8 taking the test and not exempted from the accountability system for reason s
such as being classified as a special education student or of limited English ability.

PTSTECD: Percent of students tested for accountability purposes who are classified as economically disadvantaged.

SOURCE: Texas Education Agency, data for Houston’s 1996-97 elementary campuses.

regarding the locations of specific districts within the
galaxy-like display (lllinois had more than a thousand
public school districts at the time). Certainly it was nec-
essary to know the location of the district associated with
the City of Chicago, and some of the major downstate
districts as well. At that time one felt successful if the
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scatterplot itself could be created, let alone identify indi-
vidual points within it, on demand.

In 1989 the author worked with the Texas Center for
Educational Research (TCER), with Dr. Catherine Clark
and the late Dr. Billy D. Walker. We developed a school
finance simulation model—the Texas School Impact
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Model (TSIM)—that not only calculated state aid 5.
amounts due districts under various assumptions, but also
displayed the results in the revenue per pupil versus wealth
per pupil scatterplot diagram used previously in lllinois.
However, the intervening years had seen a significant in-
crease in the capability of the personal computer, in terms
of speed of calculations and the quality of color graphics.
Following are descriptions of some of the graphics fea-
tures which were included in TSIM.

1. Individual points (school districts) in the
scatterplot could be identified by capturing them
within a box created by positioning a pair of
crosshairs with the mouse, marking opposite cor-
ners of the box.

2. Upon identification, the points blinked in a con-
trasting color, and certain pre-designated data per-
taining to the districts thus identified were writ-
ten beneath the diagram.

3. With the point still blinking,
a click of the right mouse but-
ton would permit the district’s
name to be written within the
graph in a location selected by
moving the mouse, with a nar- the bar were propor-
row line connecting the name tional to the percent
and the plotted point.

[C]olored sections of

ages of the different
4. Again, with the point still types of real property .. tests. With the rows numbered to corre-

blinking, and thereby focusing
attention on that district
within the diagram, pressing a
particular key on the keyboard
would cause a narrow stacked,
color-coded bar to drop from
the blinking point. The key to the color scheme

used in the bar would also appear in the corner of

the diagram. The relative lengths of the different

colored sections of the bar were proportional to

the percentages of the different types of real prop-

erty in that district’s tax base, i.e. residential prop- 7
erty, oil-gas-mineral property, agricultural land and

vacant lots, etc. This information was especially
relevant at the time, due to the court suit that had
successfully been brought against Texas’ school fi-

nance system.*

1 The original finding against the state of Texas was in Edgewood 1.S.D. v. Kirby

The identification mode could be changed so that
a district could be identified by entering the
district’s name. Features described in points 2—4
above were also available in the name identifica-
tion mode.

. A third mode, called the “Averages” mode, oper-

ated as follows: the mouse would be used to con-
struct a rectangle around a number of points in
the scatterplot. All of the points would then be
highlighted in a distinctive color, the average val-
ues of the y-axis variable (total state and local rev-
enue per pupil) and the x-axis variable (property
wealth per pupil) calculated, and a small square
with the sequence number of these calculations
centered in it, drawn to the screen. The location
of this identifying numeral was at the intersection
of the average y- and x-axis values calculated for
that subset of points. In addition, several numeric
values—sums or weighted averages cor-
responding to certain characteristics of
the districts just highlighted—uwere writ-
ten to the data area beneath the diagram.
These characteristics included total rev-
enue per pupil, property wealth per pu-
pil, total and operations tax rates, per-
centage of economically disadvantaged
pupils, and the percentage of students
passing the prior year’s state standardized

spond with the numerals placed on the
screen within each subset of districts for
which the calculations were performed,
direct visual as well as quantitative com-
parisons could be made among different
subsets of districts. For example, if a
group of districts at each end of the wealth spec-
trum were highlighted in turn, immediate com-
parisons could be made of the basis of some of the
crucial measures describing their respective finan-
cial and demographic characteristics.

. A pattern of lines could be superimposed over the

scatterplot of revenue versus wealth per pupil, in
which each line corresponded to a specific tax rate.
The points on each of these lines represented the
locus of total revenue per pupil and wealth per

, No. 362,516, 250th Dist. Ct., Travis Cty., Tex., 27 August

1987. This opinion was reversed in the Third Court of Appeals but upheld by the Texas Supreme Court in Edgewood 1.S.D. v. Kirby, Tex.

Sup. Ct., C-9353, 2 October 1989.
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pupil combinations corresponding to that tax rate.
With the respective tax rates displayed near these
lines, it was possible to see at a glance the relation-
ship between revenue per pupil, wealth per pupil,
and tax rates. As different simulations were per-
formed, the parameters to generate this family of
tax rate reference lines would also be modified, so
that the graphical presentation would remain cur-
rent with the particular version of the school fi-
nance formula being used to generate the revenue
data. A sample graph generated by this system is
shown in figure 2.

8. Various methods of displaying only specified sub-
sets of all districts were available. These included:

(@) Districts within a specified enrollment range;

(b) Districts within one or more selected coun-
ties;

(c) Districts within a specified legislative district;
and

(d) Districts which “gained” or “lost” under two
different simulations.

9. Two different finance formula simulations could
be run, and the increments in total revenue per
pupil could be shown as colored vectors, with the
origin or starting end for each positioned at the
base value of revenue per pupil. These revenue

change bars were colored green for positive incre-
ments, red for negative increments. Thus, the pat-
tern of gainers and losers, their locations, and the
amounts of the gains or losses per pupil, could be
readily observed. In cases in which areas of inter-
est were hopelessly overwritten, the vertical and
horizontal scales could be reassigned, allowing the
area of interest to be expanded. The mouse-con-
trolled point identification technique (see item 1
above) was also available in this presentation, al-
lowing instant identification of the district asso-
ciated with any given change vector.

This school finance simulation and graphics display sys-
tem proved highly effective and fairly popular. When
installed on a portable computer, the conditions under
which it could be used were greatly expanded, from meet-
ings with individual legislators to rather large audiences,
the latter utilizing various color projection systems. On
one occasion it was set up in the Texas Senate chambers
to augment a discussion of school finance issues presented
by Drs. Walker and Clark, at the invitation of then Lieu-
tenant Governor William Hobby.

The reason for recounting the above development and
application of this particular system is to make the point
that it was effective in large part because of the imme-
diacy of its results, the relative simplicity of the graphics
display, and the interactive manner in which policymakers’

Figure 2.-Texas school finance simulation, 1997-98
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questions could be responded to, in most cases. Not only
could relevant numeric data be quickly retrieved, but in
addition, the graphical representation contributed sig-
nificantly to an understanding of the issues being dis-
cussed.

TSIM was programmed using Borland’s Turbo Pascal.
In the late 1980s Borland incorporated objects, as in
object-oriented programming, into their version of Pas-
cal. A straightforward book on the topic by Alex Lane
(Lane 1990) pointed the way to using a graph object to
simultaneously produce multiple graphs using data from
a common data set. This idea led to the realization that
the graphical portion of TSIM might be contained in a
graph object that could be replicated in numerous, dif-
ferent locations on the monitor, with each graph display-
ing different relationships among the data, yet all related
(linked) in such a way that the points highlighted or
blinked in one graph could be simultaneously identified
in the related graphs. Thus, by com-
bining the interactive features already
incorporated in TSIM with the oppor-

tunities for generating and linking  EROVREENTIENENTEEC)Y
incorporated in TSIM with
the opportunities for
generating and linking
The result of this process, first imple-  EETTRo[ETol AT [4lo!

multiple graphs using object-oriented
programming, a much more flexible
graphics system became feasible.

mented under the DOS operating sys-
tem, partially implemented on the
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[B]y combining the interac-

object-oriented program-

graph. Any one of the maximum four displayed
graphs can be designated as the active graph.
When the rectangle is completed, the points in-
side it, and linked points in any other graphs be-
ing displayed, are all highlighted in the same color.
Additional sets of points in the active graph can
be selected, with each set highlighted in a differ-
ent color. After seven such operations, the colors
recycle.

. Spinning is not implemented.

. The scatterplot matrix method, as shown in fig-

ure 1 above, is also not implemented. In its place
four different screen configurations are possible,
showing one, two, three, or four linked scatterplots
each. The graphs are individually defined and ed-
ited, with default or custom axes’ labels and graph
titles. Several types of reference lines can be over-
laid on the graph including superimposed regres-
sion lines and associated lines represent-
ing plus and minus one or two stan-
dard errors of the estimate around the
regression line. The specifications for
each graph can be saved to a file. This
permits using defined graphs in differ-
ent combinations. Also, the screen lo-
cations of two graphs can be switched,
by storing both and then recalling each
to different screen locations. When all
the graphs for a given screen configu-

Macintosh, and finally running under  [RELECERUSINUMERIDUVEN  ration are edited as desired, the entire

Windows 95, is a program called graphics system became

ScatterBrain. This program was used
to generate the examples presented and
discussed below. It is very likely that
some of the other software packages
described in Jacoby (1998) could be used in place of
ScatterBrain. Several particular features of ScatterBrain
will be mentioned, some of which are augmentations to
the active display methods described in Jacoby (1998).

feasible.

1. Linking is implemented, in that points highlighted
or set to blink in one graph (the “active” graph)
take on the same properties in all other graphs.

2. Brushing is not implemented as a fixed shape
which can be moved freely across the screen, caus-
ing points to change colors as they fall within its
boundaries. Rather, the mouse is used to estab-
lish opposite corners of a rectangle in the active

configuration, including the data dis-
play area (see item 5 below) can be
saved into a “setup” file. This file
records all of the major conditions and
parameters that determine a given set
of graphs and data table. Thus, a variety of screens
can be configured, with different numbers of
graphs, different variables plotted in each, differ-
ent scales, or other options, and can be instantly
recalled, used, and further modified, as desired.

. An area below the graphs is reserved for the dis-

play of numeric data associated with the graph
manipulations. This data display window is a cen-
tral element in the ScatterBrain implementation
and has been found to be essential when used with
audiences of educators and policymakers. One of
the unique aspects of education-related data, es-
pecially those pertaining to individual schools and
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school districts, is that these entities have their own
constituencies. Persons viewing discussions and
displays of data pertaining to schools or school
districts in which they are interested will usually
have some relevant factual knowledge. If they see
data presented that conforms to what they already
know, confidence in the presentation is thereby
instilled. Building on what is already known by at
least some of those viewing the presentation, or
often, in the case of policy members, by their staff,
helps to move the discussion into areas with which
they may not be so familiar.

The particular variables that are displayed in the
data display window are selected from among all
the variables in the data set in use. So, too, such
properties as column width and number of deci-
mal places are easily set. Such details can often
contribute to, or detract from, the legibility of the
display. When sets of points are
highlighted, using the Averages
mode, the user must specify be-
forehand which of the several ag-
gregate functions are to be used
to calculate the results to be writ-
ten to the data table. Sums,
simple averages, weighted aver-
ages, and a percentage calcula-
tion can be performed on any
of the variables selected for dis-
play. While setting up the data
table can be somewhat tedious,
it adds enormously to the over-
all effectiveness of the combined
graphics-data impact. When the
data table selections have been
determined, the specifications can be saved to a
file so they are not lost. Modifications to the ini-
tial data table can be made and saved under an
alternate name. Each can then be restored as ap-
propriate. For example, different sets of variables
could easily be displayed with the same graphs,
for different purposes.

. Geographical maps can also be incorporated into

the displays. ScatterBrain considers a map as just
another scatterplot with perhaps one or more spe-
cial overlays. An overlay may represent one or
more state boundaries, county boundaries, or for
nongeographical data, a family of curves that help
to clarify the relationships being discussed.
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While setting up the
data table can be
somewhat tedious, it
adds enormously to the
over-all effectiveness of

the combined graphics-

data impact.

The U.S. Department of Education published the
geographic midpoints (centroids) for most school
districts in the United States (U.S. Department
of Education 1990). These latitude and longi-
tude coordinates can be used to plot school dis-
tricts in any state or in all states, just as any other
pairs of data elements are used to create a
scatterplot. With ScatterBrain one of the four per-
missible scatterplots can be designated to be a map.
This causes the program to look for one or more
map files (up to five) which contain geographic
boundary information to be drawn over (or un-
der) the points in the scatterplot. Examples are
presented below. Such maps are linked to any other
graphs currently displayed, as described earlier.
This makes it possible to combine the use of bi-
variate scatterplots with a geographic perspective
provided by a map. Since many demographic and
tax base variables have non-uniform geographic
distributions, and since regional issues
often play a major role in national,
state, and local education issues, the
possibility of explicitly providing a geo-
graphic perspective to these issues can
be very informative.

7. Changes draw attention. For better
or worse, changes to school finance for-
mulas result in winners and losers. Or,
if funded sufficiently, winners and big-
ger winners. In another arena, the in-
creasingly common annual administra-
tion of statewide, standardized tests re-
sults in the need to assess which schools
and school districts made adequate
gains, and which, if any, fell behind.
Both of these situations involve looking at incre-
mental changes.

ScatterBrain includes a presentation graphic that
highlights the pairwise change between two sets
of points. In effect, the display superimposes two
related scatterplots—test passage rates for two years
plotted against the percentage of economically dis-
advantaged students, for example—and connects
the pair of points for each district with a colored
line. The line is green if the y-value increased, red
if it decreased. The resulting diagram consisting
of green and red change vectors quickly reveals
any pattern to the incidences of gainers and los-
ers. The point associated with the starting end of



each of the change vectors is linked to the corre-
sponding points in the other graphs, map, or both.
If a geographical map is in use, the regional di-
mension of gainers and losers can also be investi-
gated.

8. Percent function. School finance equity debates
often center on comparisons between property
wealthy school districts and property poor school
districts. Specifically, comparisons of total rev-
enue per pupil for groups of school districts at the
extremes of wealth per pupil, in which each group
contains 5 percent or 10 percent of total state
enrollment, are common. During the litigation
in Texas, for example, there was a great deal of
discussion as to whether the revised finance for-
mula should be required to include those wealthi-
est districts containing 5 percent of statewide en-
rollment. (The Texas Supreme Court ruled that
even the last 5 percent must be,
for the most part, brought un-
der the equalization formula.)

A feature is built into
ScatterBrain that permits form-
ing the rectangles used to high-
light and perform calculations
on subsets of districts in such a
way that it can be determined
in advance what percentage of
the total of a designated variable
is contained in the rectangles
before it is “closed.” It is thus a
simple matter to select a set of
districts that include approxi-
mately any desired percentage of
the state total number of stu-
dents. Examples using this feature will also be
demonstrated below.

Sample Applications
United States school districts; 1994-95 data

Points representing 13,742 regular public school districts
are shown in figure 3. Aside from not including Alaska
and Hawaii, the largest known omission consists of some
220 California districts. Geographical coordinates seem
to have been omitted from the data set from which this
information was drawn (U.S. Department of Education
1990). These 220 districts represented less than 10 per-
cent of California’s public school enrollments, however.

districts.

School finance equity

debates often center on
comparisons between

property poor school

Active Graphics Methods

The non-geographic data used in this analysis were ob-
tained directly from the National Education Data Re-
source Center, from data that are included on the 1994—
95 Common Core of Data CD-ROM, published by the
U.S. Department of Education, National Center for Edu-
cation Statistics. The districts actually plotted in figure 3
are composed of 42,555,025 students. Approximately
half of the 42.6 million students were enrolled in the
775 school districts whose total enroliments were 9,550
students or more. At the other extreme, only 6.26 per-
cent of these 42.6 million students were enrolled in the
6,687 school districts that contained fewer than 1,000
students. The largest 100 districts which were mapped,
those with enrollments of 40,750 or more, contained
9,509,251 students, just over 22.5 percent of the total
(Anchorage, Alaska has 47,655 students, and Hawaii, a
single district, would add 183,869 students to the total,
if included). These 100 districts are plotted by them-
selves in figure 4. These large districts are very unevenly
distributed throughout the country.
Many states have none, while Califor-
nia has 10, Texas has 15, and Florida
has 14, which total 39 in these three
states alone. On the other hand, Illi-
nois has only 1 (Chicago), while New
York has just 2, New York City, and
Buffalo.

property wealthy
school districts and

An example of linked views involving
a map and a scatterplot are shown in
figure 5. Only districts with more than
500 students are plotted.
Referring to the right-hand graph, the
vertical axis represents the percentages
of heads of household who have not
finished high school, while the hori-
zontal axis represents the percentages of heads of house-
hold who have at least one college degree. The shaded
areas each represent districts containing approximately 5
percent of the U.S. public school enroliment, selected at
opposite ends of the educational spectrum. The result-
ing pattern of the two sets of points, when highlighted
on the U.S. map, generally show higher educational lev-
els in the northeastern and upper mid-west regions, lower
levels in the southeast, with interspersed enclaves in Texas
and along the West coast.

The 4,367 districts with enrollments under 500 students
comprised just 2.3 percent of total U.S. enroliments.
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Usually the variation in the smaller districts is much larger
than in the larger districts. Also, because their large num-
ber represents a relatively small proportion of the total
student population, they can frequently be set aside with
the result that the underlying relationship of interest is
more discernable while still representing the vast major-
ity of students.

The weighted averages for these two groups of districts,
written beneath the graphs, are quite informative. For
example, the districts with the higher proportions of heads
of households with college degrees spent 44 percent more
per student, had one-ninth the rate of childhood pov-
erty, and had median incomes 2.9 times as great as in the
districts with less educated heads of households. If the
federal revenues per pupil are backed out of total expen-
ditures per pupil, the more affluent set of districts would
have spent 61 percent more than the others. Admittedly,
these spending figures are not corrected for cost differ-
ences that might mitigate some of the difference in ex-
penditures. But, the advantages to students coming from
households with three times the income and seven times
the rate of college degrees as the students in the opposite
set only add to whatever extra financial resources their
schools provide. This degree of inequity would not fare
well if it were within the jurisdiction of a number of state

courts which have ruled in favor of plaintiffs in several
school finance suits this past decade.

Three State-Level Analyses: Indiana,
New York,and New Jersey

Two views of Indiana school districts’ data are shown in
figure 6. The graph on the left shows expenditures per
pupil on the vertical axis and the percentage of state and
local funds from local sources on the horizontal axis. In
the graph on the right are plotted the same measures of
local household educational levels as shown earlier in fig-
ure 5 for the U.S. Districts containing approximately 13
percent of the students at each end of the measure of
dependency on local funds are highlighted. The 29 dis-
tricts most dependent upon local dollars, and hence most
wealthy in terms of local resources, also have rates of col-
lege educated householders triple the rate among the 60
districts most dependent on state resources. Median
household income in the more affluent districts is 39
percent greater than in the other set of districts and the
incidence of childhood poverty is only approximately one-
half as great. Expenditures per pupil are 29 percent
greater, at $7,626 as compared to $5,897. All-in-all, the
financial and social conditions among the two sets of dis-
tricts are strikingly different.

Figure 3.-United States school districts

NAME

1 13742 42555025 6139 18

FALLMEM EXP PP CHILDPOV MED INC MED HVAL PC NOHS PCCLGDG FEDR PP FEDR PCT
31051 7

NOTE: The rationale for the distorted geographical depiction was to maximize the distances among the various points being plotted,
thus minimizing the number of points that would be superimposed.

SOURCE: U.S. Department of Education, National Center for Education Statistics, 1994-95 Common Core of Data.

93135 25 21 388
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Figure 4.-Largest 100 public school districts in United States (excepting Alaska and Hawaii)

NAME

1 100 9509251 6333 23 30037

FALLMEM EXP PP CHILDPOV MED INC MED HVAL PC NOHS PCCLGDG FEDR PP FEDR PCT
8

NOTE: The rationale for the distorted geographical depiction was to maximize the distances among the various points being plotted,
thus minimizing the number of points that would be superimposed.

SOURCE: U.S. Department of Education, National Center for Education Statistics, 1994-95 Common Core of Data.

106132 25 25 531

A comparable exhibit for New York State is shown in
figure 7. In this case, the more affluent set on the right
(group 1) spends 48 percent more per pupil, on average,
than districts in group 2. Rates of childhood poverty
differ by a 4:1 ratio, and median family income by more
than a 2:1 ratio. Percentages of householders not having
a high school diploma differ by 2:1, while the ratio of
percentages with college degrees is nearly 3:1. All of these
measures favor students in the more affluent group. In
this case the 274,000 students in each group represent
approximately 10 percent of New York State’s total pub-
lic school enrollments.

Two sets of districts, each containing approximately
111,000 students, were similarly selected in New Jersey.
Again, each group represents approximately 10 percent
of total statewide public school enrollment. This com-
parison is shown in figure 8. New Jersey differs from
Indiana and New York in that the average expenditures
per pupil are virtually identical among the two groups.
State aid has effectively equalized the average expendi-
ture levels between the districts at opposite ends of the

local wealth spectrum. However, childhood poverty is
11times more prevalent in the less affluent group, me-
dian household income about one-third, and the per-
centage of heads of households with college degrees is
one-fifth that in the more affluent group. Although av-
erage expenditure levels have been equalized, it is un-
likely that equal revenues adequately compensate for the
vastly different social and economic conditions in which
the less advantaged students find themselves.

The scatterplot for New Jersey in figure 8 is repeated on
the left side of figure 9. Two sets of districts are again
highlighted in this figure, with each group in this case
containing approximately 20 percent of New Jersey’s to-
tal state enrollment. The same districts are also high-
lighted on the map of New Jersey on the right side of
figure 8. In addition, several individual districts are iden-
tified.

The main point in presenting data for these three states—
Indiana, New York, and New Jersey—is to demonstrate
how quickly and dramatically issues can be meaningfully
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Figure 5.-Educational levels of heads of household
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SOURCE: U.S. Bureau of the Census, 1990 census data.

NAME ST FALLMEM EXP PP CHILDPOV MED INC MED HVAL PC NOHS PCCLGDG FEDR PP FEDR PCT
1 442 27 2098386 7919 4 54974 191727 7 54 157
27 2079155 5479 36 18937 54557 53 8 666 12

NOTE: The rationale for the distorted geographical depiction was to maximize the distances among the various points being plotted,
thus minimizing the number of points that would be superimposed.

explored using active graphics methods. The ability to
identify individual districts upon request can often make
such presentations more compelling to an audience of
stakeholders. The possibility of using data from numer-
ous states to show similarities or differences among states
can also be effective in making a point about a given
state. The three states chosen are not unique. The data
for most states will show interesting patterns. In fact, Ha-
waii, with a single, unified system, may be the only state
for which statewide school district data, presented as
above, would fail to reveal interesting contrasts and rela-
tionships.

‘Substantially’equal dollars for equal effortin
Texas

The principal focus of the series of court cases in Texas,
beginning in 1987, was wealth neutrality. In particular,

the degree to which all school districts had access to equal
dollars for equal levels of tax rates was of paramount in-
terest to the Texas Supreme Court. The graphs contained
in figure 10 provide two views of the current system, as
simulated with 1997-98 data. When completely phased
in, no district is to have access to more than $280,000 of
property wealth per weighted student (WADA). In the
displays presented, WADA has been normalized back to
average daily attendance (ADA), a smaller number.2 In
these terms, the maximum permissible accessible wealth
would be closer to $370,000 per ADA. A vertical cluster
of districts can be seen in the left graph of figure 10 near
this value. Those to the right of this cluster have not yet
been completely incorporated into this new regime
through one of several acceptable methods of wealth di-
vestiture. It should be noted that these districts, with
higher wealth per pupil and generally higher total rev-

2

Specifically, the WADA figures were multiplied by the ratio of the sum of WADA divided by the sum of average daily attendance (ADA),
both summed across all school districts. This modified weighted attendance number is referred to as estimated daily attendance with the
acronym EDA. Thus, in figure 10, TR_EDA refers to “Total Revenue per EDA,” V_EDA refers to “Property Wealth per EDA.” Other
headings used in figure 10 are defined as follows: MTR—maintenance tax rate; TTR—total tax rate; ABA—adjusted basic allotment;
AA—adjusted allotment; PDIl—price differential index, a type of regional cost index. Some of these concepts only have relevance within
the Texas school funding system.

94



Active Graphics Methods

Figure 6.-Indiana school districts’ expenditures per pupil and educational levels of heads of household
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SOURCE: U.S. Department of Education, National Center for Education Statistics, 1994-95 Common Core of Data.

Figure 7.-Expenditures per pupil, state of New York public school districts
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Figure 8.-Expenditures per pupil, state of New Jersey public school districts
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SOURCE: U.S. Department of Education, National Center for Education Statistics, 1994-95 Common Core of Data.

Figure 9.-New Jersey school districts, 1994-95
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Figure 10.-Texas school finance formula, 1997-98 simulated data
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enue levels, contain less than 2 percent of all students in
the state.

The left-hand graph in figure 10 shows, for each district,
total (state and local) revenues per pupil and property
wealth per pupil. The graph on the right also plots total
revenue per pupil on the vertical axis, but the horizontal
axis represents total property tax rates. The four sets of
districts were highlighted, in turn, by forming the rect-
angle to encompass districts in the right-hand graph with
approximately the same total tax rates. The average tax
rate for group 1is 0.0091, for group 2 it averages 0.0108,
for group 3 the average tax rate is 0.0126, and for group
4 the average is 0.0161. In the first three groups identi-
fied, most of the districts in each group plotted at ap-
proximately the same level of total revenue per pupil. For
each of these groups, those districts that were noticeably
above the majority in the right-hand view can be seen to
be those with the highest levels of wealth per pupil in the
left-hand view.

The district named Jourdanton, in group 3, is identified
in both graphs. The horizontal location of this district
in the left-hand view approximately marks the maximum
wealth per pupil that is equalized in the second tier of
Texas’ equalization finance formula. Districts in group 3
to the right of Jourdanton define an upward-sloping line,
terminating at the maximum wealth point, where Sunny-
vale is identified. If desired, districts in this intermediate
zone could be highlighted and the number of districts
and the number of pupils in those districts tallied. The
average difference in total revenue per weighted pupil
guaranteed at opposite ends of this zone is estimated at
$600 (assuming tax rates of 0.0150), and is one of the
remaining areas of fiscal inequity in Texas’ formula. Asa
result of recent changes to Texas’ school finance formula,
the major remaining reason for differences in revenue
per pupil in Texas is due to variations in tax rates, as
figure 10 helps to illustrate.

3 The author estimates that of the remaining variation in expenditures per weighted pupil in Texas, approximately four-fifths is attributable
to tax rate variations, with about one-fifth due to differences in effective property wealth per pupil, after recapture is taken into account.
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Another region that is not equalized in Texas' formula is
defined by total tax rates exceeding 0.0150. The districts
contained in group 4 are in this region, as each had a
total tax rate well above 0.0150. Because the state only
equalizes tax rates up to 0.0150 in the second tier, that
portion of the rate above this level generates only local
property tax dollars, at all wealth levels. Therefore, the
line connecting these districts, as plotted in the left-hand
graph, is decidely not horizontal. Equal dollars for equal
tax rates does not hold true.

By interactively moving back and forth between the two
linked graphs in figure 10 highlighting groups of dis-
tricts or individual districts, it is possible to present a
fairly accurate view of the relationships between prop-
erty wealth, total tax rate, and total revenue per weighted
pupil within Texas’' school finance formula. The same can
also be done for systems in other states. Central to these
diagrams is the use of a weighted pupil count that ap-
proximately reflects the pupil weights,
implicit or explicit, actually used in
generating revenue entitlements within
the finance formula.

One of the major
benefits of Texas’

Texas TAAS testing, testing,
testing.

The Texas Assessment of Academic
Skills (TAAS) has been in place in rela-
tively unmodified form since the spring
of 1994. Tests in reading and math-
ematics are administered in grades 3
through 8 and in grade 10 as part of
the Exit test. Writing is tested in grades
4, 8, and also in the Exit test.

One of the major benefits of Texas testing program has
been the ability to make comparisons between campuses
and districts. The hope is that programs and procedures
associated with higher performances on some campuses,
if verified, can be adopted by others.

The results on the 1998 TAAS are shown for 65 elemen-
tary campuses in Austin, Texas, in figure 11. The vertical
axis represents the percentage of students on each cam-
pus who passed all tests. The horizontal axis represents
the percent of test takers who were classified as economi-
cally disadvantaged. The majority of such students were
so classified by their eligibility for the Federal free- or
reduced-price lunch program.

98

testing program has

and districts.

The thick, downward sloping line is the linear regression
line fitted to this relationship for all elementary campuses
in the state testing 50 or more students in 1998. The
thinner downward-sloping lines are one standard error
of the estimate (SEE) above and below the regression line.
As can be seen, the cluster of 14 high socio-economic
status (SES) campuses tend to be above the regression
line, while the remaining 51 lower SES campuses defi-
nitely tend to be below the line. This is not an unusual
pattern. A number of suburbs in the Houston area, for
example, have similar patterns, with the high SES cam-
puses tending to be within the SEE lines, but with their
lower SES campuses tending to fall below the lower SES
line. This raises the question as to which campuses, in
which districts, are keeping the slope of the regression
line up?

Aldine, whose elementary campuses are displayed in fig-
ure 12, is one such district. Keeping in mind that the
regression line was fitted to all elemen-
tary campuses in the state testing 50 or
more students for accountability pur-
poses, all but 3 of Aldine’s 32 elemen-
tary campuses have a positive residual,
indicating higher passage rates than
would be predicted by their levels of
economic disadvantage.

been the ability to
make comparisons
between campuses

The elementary campuses for both
Austin and Aldine are highlighted, for
comparison purposes, in figure 13. The
larger circles represent Aldine’s cam-
puses, the smaller, Austins. The two
rows of data beneath the graphs help
to compare these districts. Aldine has
a higher test passage rate (84 percent
versus 72 percent), more students who are economically
disadvantaged (70 percent versus 51 percent), higher per-
centages of African American and Hispanic students (83
percent versus 63 percent, combined), and a greater pro-
portion of limited English proficient (LEP) students (20
percent versus 13 percent). On the other hand, Austin
tested 73 percent of its students for accountability pur-
poses, whereas Aldine tested 68 percent. The higher pro-
portion of LEP students in Aldine, many of whom are
exempted in grades 3 through 5 if in bilingual educa-
tion, could account for this difference in testing rates.
The percentages of special education students are nearly
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Figure 11.-Austin, Texas, elementary campuses’ Texas Assessment of Academic Skills (TAAS) test results,
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SOURCE: Texas Education Agency, 1997-98, Austin elementary campuses data.

Figure 12.-Aldine school district, Texas, elementary campuses’ Texas Assessment of Academic Skills
(TAAS) test results, 1998
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identical in the two districts, at 16 and 15 percent, re-
spectively.

The variable plotted on the vertical axis of the right-hand
graph of figure 13 requires explanation. For each district
with 5 or more campuses testing 50 students or more for
accountability purposes, an index was calculated, called
the Performance Ratio (PR). The PR was calculated as
follows. After regressing the percent passing all tests
against the percentage of economically disadvantaged stu-
dents, the mean and standard deviation of the residuals
were calculated, for each district. The PR is the quotient
of the mean of the residuals divided by the standard de-
viation of the residuals. For example, a district whose
campuses were all well above the regression line, and by a
fairly uniform amount, would have a relatively large and
positive mean residual, and a relatively small standard
deviation. Consequently, the PR for such a district, based
on the performances of its elementary campuses, would
be relatively high. On the other hand, a district whose
elementary campuses’ passage rates all fell below the lower
standard error of the estimate line, would have a rela-
tively large but negative PR. The idea behind this mea-
sure is that high or low indexes, at least for districts of
comparable size or numbers of elementary campuses,
might reflect some distinguishing district-level influence,

positive or negative, as the case may be. The PR helps to
identify such districts.

Once calculated, the PRs for each district were merged
with the campus data records. In the right-hand graph
of figure 13 these data, together with the logarithm of
district enrollment, were used to plot the campuses. Since
all campuses in each district had identical values of PR
and the logarithm of district enrollment, all campuses
for each district plot at the same point. Thus, when one
of the points in the right-hand graph is highlighted, all
of the corresponding campus points in the left-hand graph
are simultaneously highlighted, revealing the pattern for
all of the campuses in that district. Highlighting a sec-
ond point in the right-hand graph reveals the pattern for
another district’s elementary campuses in the left-hand
graph. This technique resulted in the two patterns seen
in figure 13, contrasting Austin and Aldine in terms of
the performances of their elementary campuses. The
original graphs, as seen on the computer monitor, show
the highlighted campuses for each district in contrasting
colors, making the different patterns quite apparent. The
right-hand graph, while somewhat interesting in its own
right, might be called an instrumental graph, whose pur-
pose is to help reveal a set of relationships in an associ-
ated graph.

compared

Figure 13.-Austin and Aldine, elementary campuses’

Texas Assessment of Academic Skills (TAAS) results
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Four-Star Schools

Texas is well known, some might say notorious, for its
competitive high school athletic programs. It is likely
that the designers of the public school accountability sys-
tem anticipated that some of this competitive spirit might
be directed towards academic achievement. To some ex-
tent, it appears that this has occurred. Marquees outside
school buildings proudly display state ratings of “Exem-
plary” and “Recognized” status. The ratings are also find-
ing their way into real estate information Internet sites.
The Texas Education Agency publishes an annual report
that rates all districts and campuses.

The Center for Houston’s Future, a business-related, non-
profit organization, came to the conclusion that the rat-
ing system was overly complicated, and sought to de-
velop one that was still meaningful but easier to explain.
Dr. Darvin Winick and Dr. Toenjes were asked by the
Center to try to design an alternative rating system for
them. The results are represented in graphical form in
figure 14. This diagram illustrates the performance of
each elementary campus in the state which tested 50 or
more students for accountability purposes, and permits
assigning zero to four points or “Stars,” on the following
basis:

Active Graphics Methods

m One Star is awarded if the passing rate on all tests
is at or above a minimum level—40 percent in
figure 14.

m One additional Star is awarded if the passing rate
on all tests is at or above 70 percent.

m One Star is awarded if, compared to all other cam-
puses within the same 10 percentage-point range
of economically disadvantaged students, the cam-
pus’ passage rate is at the median for the group.
The group medians are represented by the lower
of the two stair-stepped lines.

m A fourth Star is awarded if, compared to all other
campuses within the same ten percentage point
range of economically disadvantaged students, the
campus’ passage rate is at or above the 85th per-
centile. The 85th percentiles are represented by
the upper stair-stepped line.

Two Stars are thus awarded for meeting absolute levels of
passage, regardless of the percentages of economically
disadvantaged students. But, the other two take into ac-
count the proportion of economically disadvantaged stu-
dents. It is evident from figure 14 that campuses with
higher proportions of such students tend to have lower
passage rates. Equally obvious is that there is great diver-

Figure 14.-Elementary campuses’ Star rating criteria, 1998 Texas Assessment of Academic Skills (TAAS)

100y,

L1 S .

B0 -smeeesnens s

PCT PASS ALL TAAS, 1998

ELEMENTARY CAMPUSES. 1998 TEXAS TAAS TESTS

PCT ECON. DISADV.

(OF STUDENTS TESTED)

100

SOURCE: Texas Education Agency, 1997-98, data for elementary campuses.

101



Developments in School Finance, 1998

sity in performance among campuses with comparable
proportions of such students.

This diagram, as illustrated in figure 14, is used frequently.
It is, of course, possible to show only the campuses in a
particular district. When projected onto a large screen in
front of an audience of principals and curriculum spe-
cialists for one of the major districts, it never fails to get
their complete attention. It provides an effective frame-
work to elicit discussion and raise questions as to why
campuses fall where they do relative to one another. It
also makes it possible to demonstrate instantly that some
districts appear to overcome the negative factors that oth-
ers use as excuses for not doing better.
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Final Comments

This paper has been an attempt to describe with words
and black and white static images some of the advan-
tages of using interactive, high-resolution colored graph-
ics methods to explore education data and to communi-
cate findings to others. The methods described cannot
replace the time-consuming and difficult statistical analy-
ses and mathematical modeling that is always required to
gain a better understanding of complex issues. But, ac-
tive graphics methods can facilitate those tasks, and can
almost certainly contribute to communicating results and
insights to others in an exciting, compelling manner.



Appendix

The purpose of this appendix is to direct the reader to
software that contains interactive graphics features such
as those described above. The following table is taken
from Jacoby (1998, 94). It includes names, addresses,
telephone numbers and Internet addresses of eight ven-
dors of such software.

Addresses and Contact Information for Software
Vendors

Data Desk

Data Description, Inc.
803-573-5121
www.datadesk.com/datadesk/

JMMP, SAS/INSIGHT, and SAS/GRAPH
SAS Institute Inc.

SAS Campus Drive

Cary, NC 27513

WWW.Sas.com

S-Plus

Statistical Sciences Incorporated,
A Division of MathSoft

1700 Westlake Ave.

N. Seattle, WA 98109
www.mathsoft.com/splus.html

SPSS and SYSTAT

SPSS, Inc.

444 North Michigan Avenue
Chicago, IL 60611-3962
WWW.SPSs.com

Stata

Stata Corporation

702 University Drive East
College Station, TX 77840
www.stata.com

Active Graphics Methods

STATGRAPHICS Plus
Magnugistics, Inc.

2115 East Jefferson Street
Rockville, MD 20852-4999
ww.statgraphics.com

Statistica

StatSoft, Inc.

2315 East 13" Street
Tulsa, OK 74104
www.statsoft.com

ViSta

Forrest W. Young,

L. L. Thurstone

Psychometrics Laboratory
University of North Carolina
Chapel Hill, NC 27599-3270

Software and documentation can be downloaded from
the World Wide Web at www.forrest.psych.unc.edu/
ViSta.html

A trial version of the program which was used to create
most of the graphs in this paper can be downloaded from
the following World Wide Web site:

http://www.scatter-brain.com0

In addition to the software, a data set containing data for
nearly 14,000 school districts in the United States can
also be downloaded. Step-by-step instructions are pro-
vided to demonstrate how interactive graphs can be set
up, experimented with, and printed out.
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Resource Variables for the Early
Childhood Longitudinal Survey

Introduction

Why Collect School-level Financial Data?

Spending on public K-12 education in the United States
approaches $300 billion a year (U.S. Department of Edu-
cation 1999). Despite this substantial sum of money,
there is considerable doubt about how effectively our
schools spend this money and whether or not additional
resources will lead to improved student outcomes. Picus
(1997) suggests that the real issue may be how the money
is spent, not how much money is spent. One of the prob-
lems researchers have faced in the past is the difficulty of
linking expenditures to individual schools and students.
This has hampered our ability to understand how re-
sources are linked to measures of student achievement.

Most fiscal data collected to date have been at the district
and state level. At the time of publication, approximately
eight states either collect or are in the process of develop-
ing systems to collect school-level fiscal data. These in-
clude Florida, Louisiana, Mississippi, Ohio, Oregon,
South Carolina, Texas, and West Virginia. Florida, Texas,
and Ohio have had the most experience in the collection
of school-level data. However, Mississippi, South Caro-
lina, West Virginia, and Oregon have also begun collect-
ing school-level fiscal data. In contrast, Louisiana is in
the process of establishing systems to collect school-level
data. Washington recently considered this issue, but de-

Lawrence O.Picus
University of Southern California
Lauri Peternick

American Institutes for Research

cided not to collect fiscal data at the school-level for the
time being.

Developing school-level collections is important because
district-level fiscal data may be masking the individual
differences that exist across schools and among classrooms
within schools. 1f how money is spent or how resources
are used does not matter in terms of student achieve-
ment, then it is important to understand how resources
are used at the school and, if possible, classroom, and
student level. A new NCES study, the Early Childhood
Longitudinal Study, Kindergarten Cohort (ECLS-K), ap-
peared to offer the perfect opportunity to begin collect-
ing student-level resource data to help answer these com-
plex and important questions.

The purpose of this paper is to describe the rationale and
framework for collecting student-level resource data
through the ECLS-K. At publication, the ECLS-K is in
its second year of data collection. The vast majority of
the study’s kindergartners are now in first grade. How-
ever, prior to the first year of data collection for the ECLS-
K, we proposed to NCES that the study include an addi-
tional set of measures for collecting student-level resource
data. This article is a descriptive account of the item
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development process we undertook several years ago and
our rationale for including items. The paper also ex-
plains why the ECLS-K made (and still makes) an ideal
vehicle for collecting student-level resource data.

We begin the paper with a brief description of the ECLS-
K and its components. This is followed by a brief litera-
ture review describing both what is known about the al-
location and use of educational resources and how stud-
ies of student resources can be used. Next, we present
the conceptual framework that describes how this work
fits within the ECLS-K and provides a model for collect-
ing these cost data. Two final sections discuss the practi-
cal implications of adding additional student-resource
items to the ECLS-K and our evaluation of the ECLS-K
survey instruments. Again, our evaluation of the ECLS-
K instruments and proposal to include additional stu-
dent-resource items in the questionnaires occurred after
the questionnaires had been developed and field tested,
but before data collection for the main study had begun.
We conclude the article by showing the actual NCES
ECLS-K student-level and school-level resource instru-
ments.

Overview of ECLS-K

The new ECLS-K offered an opportunity to collect new
finance data that could help answer questions about the
link between student outcomes and resource allocation
and use. The ECLS-K is a comprehensive study of 23,000
kindergartners and their education. Beginning in the
1998-99 school year, the study will follow and measure
kindergartens’ academic environments, opportunities,
and achievements through fifth grade.

The data collection design called for administering a set
of assessments to members of the kindergarten cohort
twice during the 1998-99 and 1999-2000 school years—
in the fall and the spring—and once in the spring of ev-
ery other year thereafter until fifth grade. Additionally,
in the first year of the study, data were collected in both
the fall and the spring of the 1998-99 school year from
kindergartners' parents and teachers. Questionnaires were
also administered once in the spring to students’ school
principals and special education teachers or service pro-
viders. Field data collectors also collected archival records
data (e.g., information from students’ records on absen-
tees, tardies, grades). In subsequent years, questionnaire
data are to be collected in the spring at two-year intervals
from parents, teachers, and principals. Table 1 presents
the data collection schedule for the ECLS-K.

Thus, the following survey instruments are to be admin-
istered several times during the course of the ECLS-K:
1. Teacher Questionnaires,

2. Student Information Checklist (completed by
teachers,

3. School Principal Questionnaire,

4.  Special Education Teacher or Service Provider
Questionnaire, and

5. Parent Questionnaire.

With regard to education finance research, the goal was
to gain an understanding of the resources invested in the
child and their effect on the child’s academic learning,
achievement, and growth. The Teacher Questionnaire

Table 1.-Data collection schedule for the ECLS-K

School year
Kindergarten 1st Grade 2nd Grade 3rd Grade 4th Grade 5th Grade
Fall [Spring Fall |Spring Fall |Spring Fall | Spring Fall | Spring Fall |Spring
Data source 1998 | 1999 1999 | 2000 2000 | 2001 2001 2002 2002 | 2003 2003 | 2004
Student
Parent

Regular teacher

Special education
teacher

School principal

* In the fall of the first grade, data will be collected from a 25 percent subsample of cohort members. For these children, assessments

will be conducted and children’s parents will be interviewed.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Early Childhood Longitudinal Study, Kindergarten

Cohort (ECLS-K).
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and the Special Education or Service Provider Question-
naire provide information as to the child’s experience in
the classroom. Information requested includes the na-
ture of the instruction provided, books and other tools
used during instruction, and the qualifications and ex-
perience of the teachers themselves. The Student Infor-
mation Checklist provides insight into the background
and abilities of the child as well as resources that have
been and/or continue to be available to the child. This
may include special programs or classes the child has taken
or continues to take. The School Principal Question-
naire helps to provide a framework within which the child
receives instruction. This includes insight into the re-
sources of the school as a whole and more specifically
what is available to children in the identified child’s par-
ticular classroom. Lastly, the Parent Questionnaire pro-
vides insight into the home life of the child as well as the
resources that the child received prior to beginning kin-
dergarten. Insight into the home life includes, among
other things, information about the
child’s reading habits and the existence
of computers within the home.

Upon reviewing drafts of the ECLS
survey instruments, it became appar-
ent that by adding a few questions to
each survey instrument and creating a
new guestionnaire to retrieve salary and
benefit information from school busi-
ness officers, researchers would have a
new and rich source of data. This new
data set could provide insight into
some of the most pressing and com-
plex issues in education finance today.
However, before discussing the data
elements that should be collected, and
how they could be collected within the existing ECLS
framework, it is helpful to review some of the current
literature on the allocation and use of educational re-
sources and how data on school- and student-level re-
source allocations might be collected and used.

Literature Review

Despite the large sums of money spent annually for K—
12 education, we know remarkably little about how those
funds are used at the individual student and school lev-
els. School finance studies have traditionally focused on
school districts as the level of analysis, and most states
only collect information from constituent school districts

The focus of most state
finance reporting
systems is on fiscal
accountability, not

Developing Student Resource Variables

at the district level. The focus of most state finance re-
porting systems is on fiscal accountability, not under-
standing how or why resource decisions are made. These
systems generally focus on object-level reporting. As a
result, we know a great deal about how much our schools
spend for salaries, benefits, contracts, etc., but relatively
little about expenditures by function (instruction, admin-
istration, pupil services, maintenance and operations,
transportation, etc.), and even less about how much is
spent by individual programs (vocational programs, regu-
lar programs, and special programs for the mentally re-
tarded, physically handicapped, emotionally disturbed
and learning disabled.)

For example, many districts cannot tell us how much is
spent per pupil for elementary versus secondary instruc-
tion, much less answer a question like what are per pupil
costs for mathematics instruction at the secondary-school
level, or how much is spent on individual students at the
elementary level. Yet, until we can iden-
tify these costs, it seems unlikely we will
be able to ascertain how the use of edu-
cational resources is linked to student
achievement. The ECLS-K provides an
excellent opportunity, because it begins
with such a young cohort, to collect data
over time on student resources and stu-
dent outcomes.

understanding how or
why resource decisions
are made.

Berne and Stiefel (1997) argue that stu-
dent resource studies can answer three
types of questions. They are:

m Resource effectiveness questions
m Equity questions
m Resource intent questions.

Each is described in more detail below.

Resource Effectiveness Questions

A large body of literature, both in economics and school
finance, has focused on production function analyses that
attempt to relate inputs to outputs. Studies of this type
are useful for answering questions on the effectiveness of
resource use, and the cost-effectiveness of different pro-
grams. To date, production function analyses that at-
tempt to relate student outcomes to resources have not
clearly identified a link between spending and student
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achievement. Eric Hanushek’s work in this field led him
to conclude that there does not appear to be a systematic
link between student achievement and level of spending
(see for example, Hanushek 1989; 1994a; 1994b; 19964;
and 1996b). He does not suggest that such a link does
not exist, only that at the present time, schools need to
spend the resources they have more efficiently if they are
to improve student learning with more money (see in
particular, Hanushek 1994b).

In recent years, a number of authors have challenged
Hanushek’s findings, arguing that more money does re-
late to higher levels of student achievement. Hedges et
al. (1994a and 1994b) have argued extensively that if dif-
ferent statistical methods are used to conduct meta-analy-
ses of production function studies, there is a clear link
between spending and student achievement (see
Greenwald et al. 1996 and Laine et al. 1996). Ferguson
(1991) found that “hiring teachers with stronger literacy
skills, hiring more teachers (when stu-
dents-per-teacher exceed 18), retaining
experienced teachers, and attracting
more teachers with advanced training
are all measures that produce higher test
scores in exchange for more money.”
Other work by Ladd and Ferguson
(1996) in Alabama found similar links
between spending and student achieve-
ment.

Cost-effectiveness studies are less com-
mon in the educational literature. In
part this is due to the difficulty in mea-
suring educational outcomes consis-
tently across children. Cost-benefit
analysis of which cost effectiveness is a
derivative (see Levin 1983) relies on the ability to value
both costs and benefits in dollar terms. The difficulty in
education is that to compare student achievement, we
need to rely on various test scores and measures of gain.
Since tests in different subjects use different scales, as do
different tests of the same subjects, it is virtually impos-
sible to compare the cost effectiveness of different pro-
grams with district- and state-level aggregate cost data.

Berne and Stiefel (1997) argue that studies like the ones
described above “...could be done with much more ac-
curacy if there were student-level resource measures that
were defined to be inclusive and to differentiate between
kinds of programs and students. The data would be use-
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The ECLS-K is one of
several NCES studies that
collects student-level
data from a sample of
individual students and

which, when aggregated,
provide a reasonable
representation of a
particular grade cohort
at the school level.

ful if it were gathered at the school level or, if it included
a sample of individual student-level data that was repre-
sentative at the school level.” The ECLS-K is one of
several NCES studies that collects student-level data from
a sample of individual students and which, when aggre-
gated, provide a reasonable representation of a particular
grade cohort at the school level.

Equity Questions

School finance has a long history of analyzing funding
equity. However, most of that work has looked at spend-
ing differences across school districts. Very few studies
have considered school-level finance equity either within
districts, or across districts in an individual state. Hertert
(1996) analyzed school-level equity in California, but to
do so was forced to collect data from a sample of school
districts and enter their data by hand. Nakib (1996) ana-
lyzed school-level equity in Florida using that state’s ex-
tensive school-level data. Picus (1993a;
1993b) used a national sample of
school districts merged from the
Schools and Staffing Survey and the
1987 U.S. Bureau of the Census, Cen-
sus of Governments to analyze school-
level expenditure patterns by various
district characteristics such as size, lo-
cation, and wealth. However, outside
of these studies, there have been few
school-level analyses of finance equity.

Berne and Stiefel (1997) suggest that
“...a well-defined set of student re-
source variables would improve equity
studies at the school level including
studies that use administrative data,
particularly if those variables are capable of serving as
models for other data sets.” Here again, the ECLS-K
provides an excellent opportunity to begin collecting
school-level data on per pupil spending.

Resource Intent Studies

The third category of questions Berne and Stiefel iden-
tify address how resources are used or how they flow to
programs or schools. Resource Intent Studies are best
conducted using the frameworks established by Cham-
bers and Parrish’s Resource Cost Model (RCM) and
Cooper’s In$ight accounting model. Studies using these
models provide a wealth of information on how educa-
tional resources are used. However, data collection meth-



ods are expensive, and all suffer from the inherent in-
compatibilities in the way districts and states report fis-
cal data. These complexities, combined with the need to
make difficult decisions about allocation of overhead costs
and central office expenditures have led most analysts to
shy away from such efforts. The ECLS-K provides an
opportunity to examine measures of program costs for a
representative group of school children as they move from
kindergarten to the fifth grade.

Resources Available To Children From Other
Sources

An important component of resource availability for stu-
dents is the services they, and their families, receive from
other government and nonprofit agencies including reli-
gious institutions, food banks, and social service agen-
cies. To fully understand the resources available for each
child, some knowledge of these services is also impor-
tant. The most likely place to retrieve
this kind of information is through the
parent interview. McCroskey and
Meezan (1997) show that there is a very
high correlation between parent self-
reports on social services received and
social worker reports on family receipt
of these services. Thus, it might be
possible to develop reasonable data on
what other services the children received
through the addition of items to the
parent survey.

In addition to public or quasi-public
services, the time parents spend help-
ing their children with homework af-
ter school is an important educational
resource, as is knowledge of the parents’ income and edu-
cational attainment. In addition, some measure of the
number of books in the home, and whether or not the
child’s family has a computer in the home may provide
information on resources available to each child that
might help in linking educational resources to student
outcomes—even if those resources are found outside the
traditional school.

Conceptual Framework

Fit with ECLS-K

The Study Design Report for ECLS-K (Ingels et al. 1996)
presents the conceptual framework for the ECLS-K.

The ECLS-K provides an
opportunity to examine
measures of program
costs for a representa-

tive group of school
children as they move
from kindergarten to
the fifth grade.

Developing Student Resource Variables

Resource indicators described in this section of the ar-
ticle fit within the “School and Classroom Characteris-
tics, Policies and Practices” component of that concep-
tual framework. However, our recommendations add to
the conceptual framework by including the issue of
“school resources” to the framework.

A second issue has to do with resources available to a
child and his or her family outside of the school. Ingles
et al. include a “Community and Neighborhood Char-
acteristics” component in their framework. The cost of
these characteristics was added to this component of the
framework. The question that needed to be resolved was
whether or not collection of information that would al-
low for the estimation of costs could be done in a man-
ner that protected the privacy of families.

Cost Model

The problem to be addressed when
constructing a student-level question-
naire is how to collect cost data that
allows one to develop a student resource
measure. Berne and Stiefel (1997) de-
scribe cost concepts that help describe
the best way to ascertain costs at the
student level. They argue that there are
two major approaches for measuring
costs—departmental costing and prod-
uct costing. Departmental costing es-
timates the costs of different adminis-
trative units, whereas product costing
is designed to determine the cost of pro-
ducing individual products. Berne and
Stiefel (1997) argue that for develop-
ment of a student resource measure,
product costing is more relevant. Specifically, they state:

In our study, the concepts of product cost-
ing are relevant because the questions to be
answered with the resource data are cen-
tered, for the most part, on the student
(product) and not on the administration
of the districts or schools (units) that ‘pro-
duce the education’ for students. \We are
interested in whether changing the way re-
sources are allocated to students will change
outcomes for the students, whether resource
allocations to students are equitable, and
whether students are receiving the resources
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that are intended for them (Berne and
Stiefel 1997, 73).

The task we faced was to identify the full costs of the
product or in this case the full costs of providing educa-
tion services to each student. Berne and Stiefel argue
that determination of the full costs of providing educa-
tion services needs to take both direct and indirect costs
as well as both variable and fixed costs, into account.
The model presented in this paper attempts to consider
each of these types of costs, relying on a combination of
job-order costing and process costing techniques.

Job-order costing determines the costs of each individual
unit of a product, such as custom-made materials and
equipment, whereas process costing determines the costs
of groups of identical units and divides by the number of
units to obtain an average cost (Berne and Stiefel 1997).
The latter is most frequently used in analyses of educa-
tional expenditures. The ECLS-K, by
focusing on individual students, offers
an opportunity to, in some instances,
identify individual student costs, allow-
ing development of a hybrid model that
will estimate student resources as accu-
rately as possible.

Ideally, all data necessary to develop a
student resource measure would be col-
lected through one ECLS-K survey in-
strument. Unfortunately, given the
study design, this would not be possible.
In fact, the single biggest expenditure
item, the teacher salary, could not be
collected accurately through the origi-
nally constructed surveys. Therefore, a
School Business Administrator Questionnaire needed to
be developed. This new questionnaire collects salary and
benefit information on the teachers, aides, principal and
counselors aiding a specified child.

Using the cost model suggested by Berne and Stiefel
(1997), table 2 summarizes the items that need to be in-
cluded to get an accurate measure of individual student
resources in kindergarten, and the proposed approach
for ascertaining the costs of each element. A more de-
tailed discussion of each follows below. The goal of these
additions was to ascertain the level of resources available
for every student. Consequently, to the maximum ex-
tent possible, the data collection effort was designed to
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The model presented in
this paper attempts to
consider each of these

on a combination of

job-order costing and
process costing tech-
niques.

provide enough information to allow researchers to allo-
cate student-specific costs directly to those individual stu-
dents. The discussion below indicates whether the origi-
nal ECLS-K questions provided adequate information
to develop a student resource measure and how they could
be used. In instances where current ECLS-K items were
not adequate, additions to the questionnaires are pro-
vided.

Measures of each element identified in table 2 were not
available in the originally planned ECLS-K instruments.
Other than the School Business Administrator Question-
naire, it is unlikely that additional survey instruments
can be developed and implemented at this time. As a
result, the recommended approach was, where possible,
to collect direct costs. In cases in which that approach
was either too difficult, or potentially too expensive, then
methods to estimate costs indirectly were suggested. The
goal was to use the direct costing approach for as many
of the costs as possible, and as deci-
sions are made, to rely on direct ap-
proaches for expenditure items that
represent larger proportions of total
costs and rely on indirect costing meth-
ods for those representing smaller pro-
portions of the total.

types of costs, relying

Approach

In this section, each cost item identi-
fied in table 2 is discussed in more de-
tail, and the approach for determining
student costs is described. In addition,
ECLS-K items that relate to the cost
item are identified and their potential
use is discussed. Examples of the cost
items include classroom costs, teacher compensation and
instructional materials. In cases in which additional data
are needed, additions to specific ECLS-K questionnaires
are provided. An additional questionnaire focused on
the district’s chief business officer is also recommended.
A copy of the final questionnaire is included in the ap-
pendix.

Classroom Costs

Teacher Compensation
Teacher compensation (salary and benefits) is the single

largest component of spending on all students. Conse-
quently, it is important to get as accurate a picture of
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Table 2.-Cost approach recommended for Early Childhood Longitudinal Study (ECLS-K) student
resource measure: Analysis of individual expenditure items
Variable Direct cost approach Indirect cost approach
1. Classroom level costs
a. Teacher compensation
i. Salary X
ii. Benefits X X
b. Instructional aide compensation
i. Salary X
ii. Benefits X X
c. Instructional materials X
d. Special programs
i. Special Education X X
i. Com X X
iii. Gifted and Talented X X
iv. LEP programs X X
2. School level costs
a. Site administration X
b. Instructional support X
c. Student support X
d. Maintenance and operations X
e. Utilities X
f.  Transportation X
3. District level costs
a. Districtadministration X
b. Facilities X
¢. Data processing X
4. Non-school costs
a. Other agency expenditures X
b. Parental support X
SOURCE: Author’s sketch.

teacher salary as possible. A number of itemsin the ECLS-
K questionnaires provide information about factors that
impact individual teacher salary, but none specifically
seeks the salary of an individual teacher. There appear to
be three options for getting this information:

1. Ask the teacher. This is unreliable and will not
include the costs of benefits.

2. Ask the principal. The principal may not know
individual teacher salaries, certainly will not know
the exact benefit costs associated with individual
teachers, and may not know the benefit rate ap-
plied to teacher salaries in the district.

3. Ask the school business office. This is potentially
the most reliable way to get accurate teacher costs,

and it would need to be done during site visits
and follow-up. It could be problematic as it is a
new source of data for the survey, further compli-
cating an already complicated field visit task.
Moreover, it would require the data collectors to
contact someone in the district’s business office
and get information that is often treated as confi-
dential. A survey of eight school business officers
in districts in eight states indicated that all of them
could provide accurate salary information for in-
dividual teachers. Seven of the eight indicated that
it is also possible to provide accurate benefit cost
data for individual employees, while the eighth
indicated that it could only provide benefit cost
data as a percentage of salary for classified or cer-
tificated employees. All but one of the districts
indicated that the information is public, and if
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the site data collector asked, they would provide
it. One of the business officers indicated that she
could not give out information attached to an in-
dividual name, but said it would be easy to pro-
vide data on all of the kindergarten teachers at a
school, (which is fine in year one since all kinder-
garten teachers will be surveyed), and that it could
probably even be provided by room number mean-
ing that it would be possible for the on-site data
collector to attach salaries to individual teachers
and individual students which is the goal of the
collection of student resource information.

It was recommended that a short questionnaire be devel-
oped and administered to the chief business office of each
school district. It could best be done via an in-person or
telephone interview. However, much of the data sought
will probably require some research on the part of ad-
ministrators or their staff. The final form of the School
Business Administrator Questionnaire appears in the ap-
pendix. The survey seeks four specific pieces of informa-
tion for each kindergarten teacher: the base salary (from
the district’s salary schedule), any supplemental pay that
individual receives, the benefit rate the district applies to
that salary, and whether the individual worked part- or
full-time. The questionnaire also requests salary infor-
mation for school principals.

Instructional Aide Compensation

To the extent they are used in kindergarten classes, in-
structional aides represent a substantial expenditure on
behalf of each student. The same issues raised for collec-
tion of teacher compensation apply here as well. The
questionnaire for school business administrators was de-
signed to collect information on aides as well as teachers.

Instructional Materials

Another major component of resources available to indi-
vidual students are the instructional materials in a class-
room. A number of items on the questionnaires provide
information on the types of instructional materials avail-
able in each of the kindergarten classrooms in the sample.
Table 3 summarizes the relevant items, their location in
ECLS-K questionnaires, and indicates the types of in-
structional materials each item seeks to identify.

Table 3 shows that information is available regarding most
of the instructional materials available for kindergartners.
Missing is some assessment of the number of books avail-
able in the classroom. The spring Kindergarten Teacher
Questionnaire (part A) asks about the adequacy of text-
books and tradebooks. Unfortunately, the question elic-
its a subjective response from teachers that does not al-
low the analyst to ascertain how many books or their
estimated value that could be included in a resource mea-
sure. Moreover, if textbooks are not adequate, it is not
clear from the answer why they are inadequate. Is it be-
cause of the number of books, age, or their condition?

Instructional materials represent a relatively small amount
in the overall budget of a school. It might be best to
simply leave the questions as they are, which would en-
able researchers to analyze and compare adequacy of
books, computers, and other equipment across class-
rooms. Another approach would be to ask a series of
questions of each teacher about their access to these ma-
terials. If the latter approach is chosen, the following
question could be added to the spring Kindergarten
Teacher Questionnaire (part A).

X1. How many different textbooks do you use in your
class?

guestionnaires

Table 3.-tems identifying instructional materials in Early Childhood Longitudinal Study (ECLS-K)

Access to a home computer and its use

Materials identified ECLS questionnaire Item number
Curriculum materials Special Education Teacher 15
Number of computers for institution and administration in school School Principal 27
Rooms with computers and capability of computers School Principal 28
Adequacy of various instructional materials in classroom Kindergarten Teacher (spring) part A 26
Availability of different types of activity areas in classroom Kindergarten Teacher (fall) part B 1

Parent Interview spring  HEQ220, HEQ230

(p.58)

Cohort (ECLS-K).

SOURCE: U.S. Department of Education, National Center for Education Statistics, Early Childhood Longitudinal Study, Kindergarten
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Are there enough of each textbook for each enrolled child?
Yes (skip to X2)
No

If no, approximately what percentage of the children in
your class have copies of each textbook used?

Bookl = %
Book2 %
Book3 %
Book4d %
Book5 = %

X2. For each of the following, indicate whether you have
the item in your classroom, or if you share with other
classes. (For each item place an X in the appropriate box
and if it is shared indicate how many other classrooms
also use that item.)

Place an X in one Box only

Number of
Don't classrooms
Item Have have Share sharing item
Television 12345o0rmore
VCR 12345o0rmore
Manipulatives
(e.g.Blocks
and puzzles) 12345o0rmore
Video tapes
and film 12345o0rmore
Film projector 12345o0rmore
Ditto or
photocopier
equipment 12345o0rmore
Art materials 12345o0rmore
Musical
instruments 12345o0rmore
Musical recordings 12345 o0rmore
Materials for
teaching LEP
children 123450rmore
Materials for
teaching
children
with disabilities 123450rmore

Developing Student Resource Variables

Number of

Don't classrooms

Item Have have Share sharing item
Computers 12345o0rmore
Computer software 123450rmore

X3. How many computers are located in your class-
room? (circle the number)

123456 7 8 9 10o0rmore

Another element that might be useful in understanding
resources available for students is the quality of the school
library and the resources available there. Probably the
best way to retrieve this information is to add the follow-
ing questions to the Principal Questionnaire.

X4. Approximately how many books are there in your
school library/media center?

What percentage would you estimate are appropriate for
kindergarten? %

X5. What other instructional materials appropriate for
kindergarten are available in your media center (check
all that apply)

____ Computers
Film
Video tapes
Audio tapes
Other (please identify)

Special Programs

Crucial to accurately measuring the full range of resources
available to students is an understanding of the special
program services each student receives. Among the most
important are special education, compensatory educa-
tion, gifted and talented education, and LEP programs.
Table 4 identifies the questionnaire items that provide
information on special programs for kindergarten stu-
dents. Each of these four areas is addressed separately
below. It should be pointed out that for all four areas,
item 23 on the Principal Questionnaire seeks informa-
tion on sources of funding, including programs covering
each of these areas.
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1. Special Education: Potentially the most expensive of
these programs, it is important to know what resources
are available to each child who is identified as having a
learning disability. While it is unlikely that many kin-
dergarten students will be identified with more moder-
ate disabilities, many with more severe disabilities will
certainly require services by the time they arrive in kin-
dergarten (and in many cases will already be receiving
services from the school district). Since the sample in-
cludes children in special day classes (full-time special
education), additional efforts are not required to iden-
tify these programs and the resources they receive. Ques-
tions 1, 3, and 4 in Kindergarten Teacher Questionnaire
(spring) part A can be used to identify classes that are for
special education children. Those items ask for the num-
ber of children in the class, and the number with various
types of disabilities. Should the number of children cor-
respond with the number with disabilities, it is likely that
the class is designed for children with disabilities.

The problem arises for children with disabilities who are
either included in a regular education class, or receive
some type of pull-out instruction. It is these children for

whom additional information may be required. If re-
searchers are to estimate the resources available for them,
they must include the costs of additional equipment in
the regular classroom, or an estimation of the costs of the
pull-out program.

It is beyond the scope of this study to collect detailed
data on individual special education classes. However, if
it were possible to know how many hours per day or
week a child is removed from the regular classroom for
special instruction, a researcher using estimates of the
costs of different special education programs would be
able to estimate the share devoted to that child and offer
a reasonable estimate of the additional resources devoted
to the child due to his or her disability.

This can be determined relatively easily through the Stu-
dent Information Checklist. For special education, two
items could be added. The first item would ask if the
child receives services outside of the regular classroom
and the next would ask for how many hours. The spe-
cific wording would be:

Table 4.-Iltems related to special program enrollment and services in Early Childhood Longitudinal
Study (ECLS-K) questionnaires

Special program or service ECLS questionnaire Item number
Student disability Special Education Teacher 1
Hours per week of direct special education Special Education Teacher 9
Services provided to disabled student Special Education Teacher 10
Primary placement of disabled student in general education Special Education Teacher 12
Hours spent in special education per week Special Education Teacher 13
Teaching practices and methods used with student Special Education Teacher 14
Evaluations received by student Special Education Teacher 23
Does student have an IEP Student Records Abstraction Form 7
Is student LEP Oral Language Development Scale Subtest Form Pre-LAS 2000 2e
Type of ESL instruction Student Information Checklist 2e,f
Participation in Gifted and Talented Program Student Information Checklist 29
Receipt of individual tutoring Student Information Checklist 2a,c
Enrolled in program for emotional or behavioral problems Student Information Checklist 2h
Number of years a child receives ESL,

bilingual instruction or both School Principal 51
Number of children in special programs by type of program  Kindergarten Teacher (spring) part A 5
Number of LEP students, type of instruction received,

time spent on language instruction in classes Kindergarten Teacher (fall) part A 16,17,19
Number of children with disabilities in class Kindergarten Teacher (spring) part A 3
Number of children who need special services Kindergarten Teacher (spring) part A 5
Number receiving various special education services Kindergarten Teacher (spring) part A 5
SOURCE: U.S. Department of Education, National Center for Education Statistics, Early Childhood Longitudinal Study, Kindergarten
Cohort (ECLS-K).
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Student Student
01 . 15

1x Receives special

services outside of

the regular classroom Y Y Y
1y Number of hours per

week that services

are provided N N N

2. Compensatory Education: This category of services
receives the least attention in the ECLS surveys. It is
recommended that the same strategy used to estimate the
resources available to students eligible for special educa-
tion be used for contemporary education. This would
lead to the addition of the following items in the Student
Information Checklist:

Student Student
01 . 15

1x Receives services Y Y Y

through Title l or a

state compensatory

program N N N
1y Receives In-class or I I |

Pull-out compensatory

services (circlelorP) P P P

This item does not ask for the number of hours per week
that pull-out programs are provided. It is assumed that
cost estimates could be derived from the many studies of
Title | that have been conducted in the past and are be-
ing considered for the future.

3. LEP Programs: Items 1d and 1e in the Student Infor-
mation Checklist collect data on the LEP status of each
child in the sample and the type of services the child
receives. While data on the costs of various bilingual
programs is less available than data on the costs of special
and compensatory education programs, it would still be
possible with this information to estimate the additional
resources available to each LEP child. It seems that no
additional data need to be collected for this particular
category of programs.

4. Gifted and Talented Programs: This is the most
problematic of the four programs considered. Gifted and
Talented programs are not as common as the others iden-
tified above, and are often funded individually by dis-
tricts or even schools. There is less information on what

Developing Student Resource Variables

types of services are offered to students, and the litera-
ture on the costs of these programs is almost non-exis-
tent. Moreover, it is unlikely that school or district offi-
cials will have accurate data on these programs. It is also
hard to imagine that at the kindergarten level, such dis-
tinctions are made quite frequently. Perhaps one of the
most important finding from the ECLS-K will be to give
researchers a better sense of the number of Gifted and
Talented programs available for children at this young
age. While specific cost and resource data will be un-
available at this time, it seems unlikely to dramatically
impact the estimation of student-level resources. For these
reasons, it seems that at the present time, there is no need
to attempt to collect additional information on Gifted
and Talented programs through the ECLS-K.

School-Level Costs

Table 2 identifies six different school-level costs: site
administration; instructional support; student support;
maintenance and operations; utilities; and transportation.
With the exception of utilities and transportation, the
bulk of these costs are also related to personnel. Item 58
in the Principal Questionnaire seeks information on the
full-time equivalent (FTE) number of staff in a wide range
of categories which would make it possible to allocate
portions of the costs of each of these services to kinder-
garten students. There is one change that would be help-
ful. Item 58r asks for the number of “all other nonin-
structional staff (include maintenance, food service, and
clerical staff).” It would be helpful if those staff compo-
nents were broken out separately. Specifically, item 58
should be expanded to add the following staff classifica-
tions after item 58r:

s. Office clerical staff
t. Custodial staff
u. Food service staff

These additions would make it possible to estimate the
costs of personnel for site administration when combined
with the average salary data provided by the district’s
business administrator. Missing is an estimate of the costs
of supplies and materials for the office and for the custo-
dial staff. These amounts represent a very small portion
of the total budget of a school and it is unlikely respon-
dents to the ECLS-K survey will have accurate informa-
tion, unless the school has a detailed site budget. While
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one could ask for this information, it seems best to let
researchers rely on estimation techniques based on other
readily available school expenditure data.

This leaves estimates of the cost of utilities and transpor-
tation. Utility costs are probably best identified by the
school business administrator and applied uniformly
across the district. While this is not completely accurate
since some schools will be more energy efficient than oth-
ers, a per student average for the district will provide most
researchers with adequate information to distribute these
costs among students in a school. The following ques-
tion could be included in the School Business Adminis-
trator Questionnaire:

What would you estimate are the per pupil utility
costs incurred by your district this year?
$ per pupil.

Transportation is more difficult. It is only through the
Parent Questionnaire, specifically item P1Q310 on the
spring parent kindergarten survey, that the way a child
gets to school each day is identified. The responses to
this question could be used to count the number of chil-
dren who are bussed to school. With cost estimates from
the district business administrator, an estimate could be
added to the student resource measure. The difficulty of
this approach is that transportation costs are typically
maintained in terms of cost per mile or cost per hour of
operation. If costs per mile could be provided, it might
be possible to add an item to P1Q310 on the parent ques-
tionnaire seeking the approximate distance a child must
travel to get to school. Specifically, the following would
be added after question P1Q310:

Approximately how far in miles is your home from
the school CHILD attends?

In addition, the following question would have to be
added to the School Business Administrator’s Question-
naire;

Approximately how much do you spend per mile
for pupil transportation? $ per mile

District-Level Costs

Previous research (see for example, Picus and Fazal 1996)
has shown that central office administration represents a
relatively small portion of total school district expendi-
tures. The most straightforward approach to ascertain-
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ing these costs for inclusion in the student resource mea-
sure is to ask the district’s business administrator:

What are your estimated per pupil costs for cen-
tral administration for the current year? $

per pupil.

This figure will probably provide an excellent estimate
for the student-level analysis.

Non-School Costs

Estimating the costs of non-school programs available to
each child is the most complex part of the analysis, and
may not be important to all researchers. At this point,
rather than try to estimate the costs of these services, it
seems prudent to be satisfied with the data that will be
collected from the Parent Questionnaires providing in-
formation on the services that children and their families
receive. The questionnaires collect data on child care,
Head Start, AFDC, food stamps, and many other ser-
vices. Simply being able to list all of them for the stu-
dent sample will be a major improvement over current
school-level data.

Recommendations

The discussion above summarizes the recommendations
that were made to NCES regarding the collection of stu-
dent-level fiscal data through the ECLS-K survey instru-
ments. As shown in the discussion above, the recom-
mendation was to add approximately 14 new questions
in total to the already existing questionnaires and check-
list while also adding a new School Business Officer
Questionnaire. The primary purpose for the additional
questions was to elicit further information regarding the
resources available to the identified student, and to iden-
tify programs in which the child participates. Examples
of additional resource questions include questions to the
principal regarding the number of books in the school
library and instructional materials in the media center
(e.g., audio and video tapes, film, computers, etc.). Also
requested was information from the teacher as to the range
and number of textbooks used in the class and the num-
ber of computers located in the classroom. To ascertain
information about program involvement, additional ques-
tions were recommended for the Student Information
Checklist including whether the child receives special ser-
vices outside of the regular classroom. If the answer is
yes, then additional information is requested such as the
number of hours per week that the service is provided,



whether it is funded through a federal program and if it
is an in-class or pull-out program. The purpose of all of
these questions is to gain a more refined understanding
of the actual resources the student being studied receives.
In addition to these questions, it was recommended that
a School Business Officer Questionnaire be developed to
collect information on teacher base salary, merit pay, ben-
efit expenditures, and an indication of whether or not
the individual was a full- or part-time employee.

Arguably, the additional information recommended for
collection combined with the salary, merit pay, and ben-
efit data to be collected through the proposed new School
Business Officer Questionnaire and the existing ECLS-
K questionnaire items would have served as the most com-
prehensive and rich data set on the education of children
to date. This information would have helped researchers
to begin to discern which educational programs and re-
sources provide the greatest benefits for their costs and
what optimal educational programs
look like.

NCES Implementation

Unfortunately, due to the balance that
needs to be struck between maximiz-
ing the substantive areas covered by a
questionnaire and minimizing respon-
dent burden, the inclusion of all our
recommendations in the ECLS-K in-
struments was not possible. Instead,
NCES agreed to add the School Busi-
ness Administrator Questionnaire (for
public schools with a similar question-
naire developed and administered to
Catholic and other private school prin-
cipals) to ascertain the base salary, merit pay, and em-
ployee benefits for the principal and teachers serving the
ECLS-K sampled students. Appendix A includes copies
of this questionnaire form.

decisions.

The value of under-
standing how resources
are linked to student
outcomes lies partially

in helping school
districts make wise

resource allocation
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Additionally, NCES developed and included a second
new instrument, the ECLS-K Facilities Checklist. The
new Facilities Checklist was designed to measure the
physical environment and social climate of kindergartner’s
schools. The Checklist was completed by field interview-
ers based on their observations of various aspects of stu-
dents’ school facility and student interactions in school.
Appendix B includes a copy of the ECLS-K Facilities
Checklist.

Value Added

Clearly, we were not able to do all that we had wished,
but we have made important advancements. A critical
question to be answered now though is what will we get
for this effort? Berne and Stiefel (1997) argue “it is cru-
cial that we begin to make progress on the question of
effective use of resources in education.” A database with
resource measures linked to student outcome measures is
critical to understanding how resources
can be used effectively.

Since ECLS-K will assess the perfor-
mance of a large sample of children
for a period of six years, it is theoreti-
cally possible to understand how re-
sources and student outcomes are
linked (assuming such a linkage exists).
The value of understanding how re-
sources are linked to student outcomes
lies partially in helping school districts
make wise resource allocation deci-
sions. Even if the information that is
collected is limited and the expendi-
ture data imperfect, the insight into the
services available to each child and costs
associated with those services will be helpful in under-
standing how and why resources matter.
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Appendix A. School Business Administrator Questionnaires

Early Childhood Longitudinal Study-Kindergarten Cohort
ECLS-K

Catholic School Principal
Salary and Benefits Questionnaire

In order to trace resources directly available to the children in our sample, please provide the base
salary for the individuals listed below.

n Base Salary: The gross salary earned by the individual. Please include any
additional funds received for having a Masters (MA) or Ph.D.

n Merit Pay: Includes any additional stipends the educator receives for exemplary
work. (Please do not include the base salary in this figure).

n Employee Benefits: Includes any payroll taxes, retirement, medical, dental,
disability, unemployment, life insurance, and other fringe benefits (e.g., unused
sick leave). (Please do not include base salary in this figure). Please only
include benefits that are employer paid.

Please also indicate with an “X” whether the professional is a full- or part-time employee.

School Name: «Sch_NAME» ID Number: «Sch_ID»
Employee
Base Salary Merit Pay Benefits Full-Time | Part-Time
«Principal» «Prin_ID» | $ $ $
(Principal)
«Teacher1» «T1_ID» $ $ $

Thank you for completing this questionnaire. We appreciate your help and time. Please return the
form in either the business envelope that was included in the packet or fax the form to:

Westat
Fax Number: (301) 963-5466

If you have any questions about this questionnaire, please call 1-800-750-6206.

Thank you again for your participation.
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Early Childhood Longitudinal Study-Kindergarten Cohort
ECLS-K

Private School Principal
Salary and Benefits Questionnaire

In order to trace resources directly available to the children in our sample, please provide the base
salary for the individuals listed below.

u Base Salary: The gross salary earned by the individual. Please include any
additional funds received for having a Masters (MA) or Ph.D.

n Merit Pay: Includes any additional stipends the educator receives for exemplary
work. (Please do not include the base salary in this figure).

n Employee Benefits: Includes any payroll taxes, retirement, medical, dental,
disability, unemployment, life insurance, and other fringe benefits (e.g., unused
sick leave). (Please do not include base salary in this figure). Please only
include benefits that are employer paid.

Please also indicate with an “X” whether the professional is a full- or part-time employee.

School Name: «Sch_NAME» ID Number: «Sch_ID»
Employee
Base Salary Merit Pay Benefits Full-Time | Part-Time
«PrinFirstName» $ $ $
«PrinLastName»
(Principal)
«Teacher1» «T1_ID» $ $ $

Thank you for completing this questionnaire. We appreciate your help and time. Please return the
form in either the business envelope that was included in the packet or fax the form to:

Westat
Fax Number: (301) 963-5466

If you have any questions about this questionnaire, please call 1-800-750-6206.

Thank you again for your participation.
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Early Childhood Longitudinal Study-Kindergarten Cohort
ECLS-K

Public School Business Administrator
Salary and Benefits Questionnaire

In order to trace resources directly available to the children in our sample, please provide the base
salary for the individuals listed below.

n Base Salary: The gross salary earned by the individual. Please include any
additional funds received for having a Masters (MA) or Ph.D.

] Merit Pay: Includes any additional stipends the educator receives for exemplary
work. (Please do not include the base salary in this figure).

L] Employee Benefits: Includes any payroll taxes, retirement, medical, dental,
disability, unemployment, life insurance, and other fringe benefits (e.g., unused
sick leave). (Please do not include base salary in this figure). Please only
include benefits that are employer paid.

Please also indicate with an “X” whether the professional is a full- or part-time employee.

School Name: «Sch_NAME» ID Number: «Sch ID»
Employee
Base Salary Merit Pay Benefits Full-Time | Part-Time
«Principal» $ $ $
(Principal)
«Teacher1» «T1 ID» | $ $ $

Thank you for completing this questionnaire. We appreciate your help and time. Please return the
form in either the business envelope that was included in the packet or fax the form to:

Westat
Fax Number: (301) 963-5466

If you have any questions about this questionnaire, please call 1-800-750-6206.

Thank you again for your participation.
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Appendix B. ECLS-K Facilities Checklist

OMB #: 1850-0719
Expiration Date: 11/30/99

ECLS-K FACILITIES CHECKLIST

School Name:

ID #: Date:

Field Supervisor's Name: ID #:

Shudy

Prepared for the U.S. Department of Education
National Center for Education Statistics by:

Westat
1650 Research Boulevard
Rockville, Maryland 20850

Assurance of Confidentiality

The collection of information in this survey is authorized by Public Law 100-297 and continued under the auspices of Section 404(a) of the National
Education Statistics Act of 1994, Title IV of the Improving America's Schools Act of 1994, Public Law 103-382. Participation is voluntary. You may
skip questions you do not wish to answer; however, we hope that you will answer as many questions as you can. No information collected under
this authority may be used for any purpose other than the purpose for which it was supplied. Information will be protected from disclosure by federal
statute (42 U.S. Code 242m, Section 308d). Data will be combined to produce statistical reports. No individual data that links your name, address,
telephone number, or identification number with your responses will be reported.
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ECLS-K FACILITIES RATING INSTRUMENT

For each of the following, circle "YES" if the facility was available to students; “NO” if the school does not have a facility or
if it is not available to students. By available, we mean an area, separate from the classrooms, readily accessible to the

students.

environmental factors using the following rating scale:

S)

routine repairs needed, clean; comfortable, moderate noise.

(C)]

Unsatisfactory:

stuffy (too hot or cold); loud distractive noise (e.g., screaming, yelling).

For each of the facilities that are available and that you are able to observe, rate the condition and

Satisfactory: The facility had enough space for purpose; bright light; open-air, airy; "like new" condition, minimal

The facility was crowded; dim lighting; stale air; repairs required, dirty, graffiti; uncomfortable,

The last column, Handicap Accessibility, refers to doors that are wide enough for wheel chairs, grab bars in bathrooms,
and ramps and/or elevators in multi-floor buildings. Circle “YES” if these features are available; “NO” if these features are

not available.
Physical
condition
Space/ (ceiling, walls, Room Noise | Handicap
Available | Observed size Light | Ventilation | floors, etc.) | temperature | level | accessibility
a. Classroom S U S U S U S U S U S U YES NO
b. Media center YES NO | YESNO | S U S U S U S U S U S U YES NO
c. Library YES NO | YESNO | S U S U S U S U S U S U YES NO
d. Artroom YES NO | YES NO | S U S U S U S U S U S U YES NO
e. Music room YES NO | YESNO | S U S U S u S u S U S U YES NO
f. Cafeteria YES NO | YESNO | S U S U S U S U S U S U YES NO
g. Computer lab YES NO | YESNO | S U S U S U S U S U S U YES NO
h. Student YESNO | YESNO| S U | S U S U S U S U S U | YES NO
bathrooms
I Faculty YESNO | YESNO| S U | S U S U S U S U S U | YES NO
bathrooms
j. Place for indoor
play
(gymnasium, YES NO | YESNO | S U S U S U S U S U S U YES NO
multipurpose
room)
k. Outside YES NO | YESNO | S U S U YES NO
playground
I. School building
(hallways, YESNO| SU |[SU| SuU s U s u S U | YES NO
stairwells,
common areas)
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For each of the following, circle "YES" or "NO" for physical security in building. (CIRCLE ALL THAT YOU OBSERVED.)

Yes No Yes, but not enforced
a. SECUrity QUANd ........cccoiiiiiiiiieeteee e 1 2 3
b. Metal detectors..........ccovveiiiiiiiiei e 1 2 3
C. SECUItY CAMEIAS .......eiiiuiiiiiie et 1 2 3
d. WIndow/dOor Bars...........cccuiiiireiiiiiiiiie e 1 2 3
e. Exit doors that only open from inside.............cccoiieiennnnnen. 1 2 3
f.  Fencing around school ............ccccoooiiiiiiiiiiiii e 1 2 3
. SigN-iN POlICIES ..o 1 2 3
h. Visitors are greeted and directed by an adult to sign 1 2 3
N @t OffiCe ...
i. Internal communication system (e.g., intercoms) ............... 1 2 3
j- Fire alarms 1 2 3
k. Fire extinguishers 1 2 3
I, Fire sprinkIers ... 1 2 3

Based on the effectiveness of the security measures listed in question two, please rate your overall perceived feeling of
safety for children in this school. Use the definitions provided below when making your choice. (CIRCLE ONE.)
Very Safe: The school has at least 6 of the safety measures listed in question two. All of these measures are in
use and are effective. (If not all are in use, rate the school as “Safe”.) No other safety measures are needed to
protect the students.
Safe: The school has 4-5 of the security measures listed in question two. Although some additional measures
could be added, the overall safety of the school is adequate. Most of the measures that the school does have are
effective and in use.
Unsafe: The school has 2-3 of the safety measures listed in question two. Some of the measures are not
enforced, and many more security measures are needed.
Very Unsafe: The school has less than 0-1 measures of security. Other security measures are definitely needed.

Very safe  Safe Unsafe Very unsafe

1 2 3 4

Please indicate if the following factors are present in the neighborhood surrounding the school.

A little Some A lot
a. Litter/trash ... 1 2 3
D, Graffiti ...eoeeeieeieeee 1 2 3
c. Boarded up buildings .......cccoooiiiiiiii 1 2 3
d. Persons congregated on streets ..........ccccooiiiiiniiiieininn. 1 2 3
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4. Do you feel that the observed security is adequate? By observed security, we mean the measures listed in question two.
Yes No
1 2
5. Below are some measures of happiness in schools. How many children did you observe doing the following? (CIRCLE
ONE.)

Approximate number of children observed:

None A Few Many Most

(2-4 (5-10 More
. children) . children) . than 10)

a. Fighting children ... 1 2 3 4
b. Laughing and/or smiling children..............ccccooiniiniinine 1 2 3 4
C. Crying children..........ooooiiii e 1 2 3 4
d. Children talking/ chatting ..........ccoocoiiiiii e, 1 2 3 4
6. Below are some measures of the overall learning environment in schools. Please tell us whether you agree or disagree
that each measure was present in the school. (CIRCLE ONE.)
Strongly Somewhat Somewhat Strongly
agree agree disagree disagree
a. Decorated hallways ... 1 2 3 4
b. Attentive teachers..........c.ccoeiiiiiiii i 1 2 3 4
c. Personable principal 1 2 3 4
d. Helpful staff ......... 1 2 3 4
e. Order in hallways.... 1 2 3 4
f. Order in classrooms 1 2 3 4
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