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Measuring Equity at the School Level: The Finance Perspective

Robert Berne and Leanna Stiefel
New York University

This article explores conceptual, methodological, and empirical issues in resource allocation at
the intradistrict and school levels. With increased attention focused on policies and data related to
resources within districts, it is important that analytical problems and potential solutions be
debated by researchers. The article develops ways that equity concepts can apply at the school
level, identifies a series of methodological issues, and includes an empirical analysis of vertical
equity at the intradistrict and school levels in New York City.

e

One of the constants in school finance poli-
cies and analyses over the past 2 decades has
been the use of the school district as the
primary unit of analysis. District-level per-
pupil revenues, expenditures and outcomes,
along with measures of ability to pay, are the
data that are used in almost all studies to test
hypotheses about equity, to measure trends
in finances, and to mount a challenge to a
state’s school finance system in the courts
(Berne & Stiefel, 1984; Kearney & Chen,
1990; Wyckoff, 1992).

For three principal reasons, the dominance
of the district as the unit of analysis in school
finance equity is being seriously challenged.
First, across school districts, states, and even
countries, in efforts to improve education,
there is a growing belief that the most critical
activities are closest to the child—at the
school or program level. Second, there is in-
creasing interest in measuring and focusing
on processes, outputs, and outcomes, rather
than simply financial inputs (Berne & Picus,
1994). Analyses at the school level are more
likely to yield meaningful variations in these
variables and to uncover stronger relation-
ships with inputs. Third, the rapid advance-
ment of technology now makes it possible to
collect and analyze information at a level of

detail that more closely mirrors the education
process at the school level.

In this article, we explore both conceptual
and empirical issues related to school finance
analysis at the school level. It is important to
examine these issues explicitly at the begin-
ning of what is likely to prove a long line of
school-level studies. Such explicit examina-
tion can help the research community de-
velop better data and methods for their
studies and can ultimately improve educa-
tional policies. The next section of the article
presents a conceptual exploration of school-
level equity analysis. The third section con-
siders several methodological issues, and the
article concludes with an illustrative analysis
of equity at the intradistrict and school levels.

Conceptual Issues in School-Level
Equity Analysis

In previous work, we developed concepts
and measures of three equity principles—
equal opportunity, horizontal equity, and
vertical equity (Berne & Stiefel, 1984). We
defined equal opportunity in terms of the
relationship between school characteristics
and a second variable, where in most cases
the absence of a relationship signifies equal
opportunity. School characteristics can be
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broadly conceptualized to include inputs,
outputs, and outcomes as possibilities. In
most of this section, we discuss financial re-
sources; however, the discussion would be
similar in most instances for processes, out-
puts, and outcomes.

At the district level, equal opportunity
with respect to ability to pay is the dominant
issue, but differential tax capacity is not a
central concern within districts because indi-
vidual schools do not have revenue-raising
responsibilities. It is likely that a new series of
equal opportunity issues will surface at the
school level. Two candidates for equal oppor-
tunity analyses within districts are the re-
lationships between resources (broadly de-
fined) on the one hand, and race and
ethnicity or geography on the other hand.
Within many districts, there are renewed
concerns about the distribution of resources
with respect to race and ethnicity. Similarly,
itis often claimed that different areas within
a given district are favored with respect to

‘resources.

Horizontal equity, or the equal treatment
of equals, might take on real meaning at the
school level, in terms of financial resources
and output measures. For financial re-
sources, this is particularly true if funding
streams coming to the school can be sepa-
rated. For example, data are available for
New York City that separate general educa-
tion (or tax levy) funding from reimbursable
program (e.g., Chapter 1) and special educa-
tion funding. Philosophically, the general ed-
ucation spending provides an equal base for
all students, whereas the other funding
streams are to be used differentially across
students. Thus, horizontal equity could pro-
vide a valid criterion upon which to evaluate
the equity of general education funding.

Vertical equity, or the appropriately un-
equal treatment of unequals, is boundto be a
very important equity concept at the school
level. As we get closer to individual pupils in
our research, it becomes more obvious that
those pupils are not all equal. A few of the
variables that are likely to serve as character-
istics against which to measure whether there
are more financial resources available are
poverty, learning disabilities of various
kinds, and native languages other than En-
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glish. Schools where there are higher concen-
trations of students in any of these categories
would need more resources to achieve appro-
priate learning (or other outputs) compared
to schools with lower concentrations. Vertical
equity measures will assess the degree to
which those schools receive more resources

per pupil.
Methodological Issues at the School Level

As researchers begin to devote more atten-
tion to school-level analyses, a series of meth-
odological issues needs to be confronted.
Data availability will sometimes dictate how
the methodological issues are resolved, but
explicit consideration of these issues may
eventually lead to improved data collection.

School Level Versus Within
District Analysis

We have used the terms school level and
within district interchangeably. In reality,
there are differences that could affect an-
alyses. In most school districts, local, state,
and federal dollars are allocated from a cen-
tral district point to schools, to the district
office itself, and perhaps to a service or ad-
ministrative level between the district and the
school (subdistrict). Community school dis-
tricts, dropout prevention centers, and spe-
cial education programs are examples of the
latter. The interesting methodological ques-
tion is: When the focus is the school, what is
the appropriate treatment of the resources
that are used at the district or subdistrict
levels? )

To the degree that school-level analysis is
intended to describe the resources devoted to
children in a more valid and reliable manner
than district-level analysis, all resources po-
tentially available to children should be in-
cluded. The result of this approach would be
that some form of allocation would be needed
so that the sum of all resources “in the
schools” equals the district resource total.

An argument against fully distributing all
resources is that any method of allocating
joint or intradistrict resources is arbitrary
and will not necessarily represent the real
availability of those joint resources at the
school fevel. It will be interesting to see how
this issue is handled in the initial reporting of
school-level finance analyses.



The Concept of a School

The first image that is associated with a
school often is the physical building. For
school finance analysis through the early
1980s, this would have been reasonably accu-
rate. More recently, partly as a reaction to
the conditions of large organizations and the
difficulty of changing them, school reformers
have been turning to smaller schools as orga-
nizational units even though these schools
may be physically housed in larger buildings.
This raises the obvious question: Should the
definition of the “school” be program based
or building based?

Despite the long-standing notion of a phys-
ical school building, if the building is not
coincident with the programs, then many of
the potential advantages of school-level
analysis will be lost if buildings are used in-
stead of programs. A possible working prin-
ciple is that if resoutces are allocated by pro-
grams, and students or staff are identified
by programs, then these programs should be
the subject of “school’-level analysis. Re-
searchers need to be aware that data at the
program level will probably lag behind the
program development itself.

The Quality of School-Level Data

Researchers who analyze district-level
data have come to expect reasonably reliable
data, much of which is audited. Moreover,
data collected at the state level is usually
comparable across districts. We expect that
the variability of the quality of data at the
school level is much wider than at the district
level, and researchers will need to take this
into account as they analyze and interpret
the data.

Itis important that researchers understand
the purpose for the school-level data collec-
tion, how the data have been used and au-
dited in the past, and whether they have been
analyzed previously. In some cases, the data
may be collected for a reporting purpose and
not for an analytic purpose, leading to ques-
tionable quality. Moreover, the complexity of
school-level data can be greater than district-
level data, and researchers will need to un-
derstand fully the definitions and coding con-
ventions so that the analysis is as accurate as
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possible. A further complication is that there
may be variability from school to school in
the way in which the data are reported. The
bottom line is that at least in the short run it is
reasonable to be more concerned about the
quality of school-level data than for similar
data at the district level. In cases where the
school-level .data are collected at the state
level, quality may be higher.

The beﬁnitions of Resource Variables

There are a range of resource definition
questions that raise generic issues and need
to be considered. The first is the underlying
basis of the resource variables; that is,
whether they are based on revenues, expen-
ditures, or both. This may be one case where
researchers are fortunate in that the multi-
tude of resource categories at-the district
level may be reduced to a more manageable
and meaningful set at the school level. For
example, at the school level a resource vari-
able may be defined in terms of ‘“‘general”
education, which constitutes an attempt to
include a base level of educational services
for all students. In addition to this generai
education category, there may be categories
based on particular needs including special
education, compensatory education, or bilin-
gual education.

This categorization may be based on both
revenue sources (for example, no categorical
funds in the general education category) and
expenditure functions (for example, no spe-
cial education spending in the general educa-
tion category). The result may be a more
informative set of variables at the school
level. A related question is whether these
separate streams of resources should be an-
alyzed separately or together. This will de-
pend on the research question and the spe-
cific definitions.

A second question is whether the data de-
scribe the full dollar costs of the resources.
For example, there may be situations where
teachers’ salaries are recorded at the school
level, but other parts of their compensation
package, such as pensions and fringe bene-
fits, are not assigned to schools. This is a
serious problem, because in most cases the
pension and fringe benefit costs range be-
tween 20 and 35% of the salary costs. Other
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examples are paid leaves and sabbatical
costs. Although data collection practices may
vary, from an analytical point of view all costs
should be included.

A third question is whether the school-
level analysis focuses on dollars or positions.
Dollars are fully comparable regardless of
whether the resources are devoted to per-
sonal services or not, or whether there are
different types of personnel. (Of course there
may be nonpriced resources, such as volun-
teer time, that are not counted in either a
dollar or a position number.) One problem
involves the potential loss of information; the
dollar figures for personnel represent a com-
bination of positions and salaries, and there
are some questions about the meaning of
salary differences as they relate to produc-
tivity differences. For example, would re-
searchers want to take into account a situa-
tion where two schools have the same dollar
resources per child but one has a much
smaller number of positions at higher salaries
than the other? The answer is probably yes,
and thus a case can be made for both dollar
and position analysis in school-level research.

The final question in this category is the
extent to which the research will capture the
full set of resources at the school level, in-
cluding resources obtained from the commu-
nity and the commitment of time on the part
of parents, teachers, and community mem-
bers. It is clear that these are ignored in vir-
tually all district-level analyses, but their
exclusion may have more of an effect for
school-level analyses, because they may vary
more widely across schools.

Pupil Counts

As in most school finance analyses, there
will be a variety of pupil counts available at
the school level. One guideline for analysts is
that the pupil count should match the re-
source variable. That is, general education
pupils should be considered in relationship
with general educétion dollars, special edu-
cation .pupils with special education funds,
and so forth. The conceptual issues here do
not appear to be different than at the district
level, except there is the possibility that a
greater level of detail may be available at the
school level.
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Illustrative Example of Intradistrict
and School Equity Analysis

For the first time, in the spring of 1992, the
New York City Board of Education pub-
lished detailed budgets for its 32 community
school districts (labeled hereafter as sub-
districts) and the 800 plus elementary and
middle/junior high schools within those sub-
districts. This section presents the first anal-
ysis of the budgets and selected expenditures
of these 32 community subdistricts and ap-
proximately 800 schools. These data are
merged with other Board of Education data
containing poverty and average teacher sal-
ary statistics, so that various relationships
can be explored.

The subdistrict and school budgets are di-
vided into three separate funding categories:
general education, reimbursable programs,
and special education programs. We examine
the first two categories, but not the third,
because special education budgets have se-
vere data limitations." In addition to the bud-
gets and expenditures at the subdistrict and
school levels, all of which are measured in
dollars, data are available on the number of
budgeted positions in the general education
program category.

‘We use the New York City resource data to
ask what relationships subdistrict and school-
level data reveal about vertical equity with
respect to poverty.” We use regression anal-
ysis to assess the relationship between the
resource (budget, expenditure, or position)
data and poverty. Pupil counts used in the
analysis are based on enrollment, not atten-
dance. To measure the poverty variable, we
use the percentage of pupils who qualified for
free lunch in the subdistrict (or school) in
1990-91.% For each per-pupil resource vari-
able, we estimate a regression with the re-
source variable as the dependent variable
and the percentage of the pupils in the sub-
district (or school) who qualify for free lunch
as the independent variable. In all cases the
regressions are weighted by the number of
pupils in each subdistrict (or school). We re-
port the basic regression statistics and then
use those statistics to estimate the differences
in the resources per pupil between a high-
and a low-poverty subdistrict (or school).



High poverty means 80% of the pupils live in
poverty and low poverty means 30% of pupils
live in poverty. These two numbers cut off
approximately the top and bottom three sub-
districts (out of 32) in the distribution of sub-
districts arranged by poverty.

The remainder of this section is organized
to answer a series of vertical equity ques-
tions:

Does the relationship with poverty differ for
per-pupil budgeted dollars, actual expendi-
tures, budgeted salaries, average salaries, or
positions?

Table 1 presents summary data for five
subdistrict level variables that we analyze for
general education spending.® A total of
$1,594.4 million is budgeted for all the sub-
districts, with a mean budget per pupil of
$2,550 (column one). The total amount of
general education expenditures is $1,629.5
million, $35.1 million higher than‘budgeted,
#nd $2,627 per pupil (column two).” The
dispersions in the per-pupil budget and ex-
penditures are almost comparable, with ex-
penditures showing a slightly higher range,
standard deviation, and coefficient of vari-
ation.

The mean per-pupil budget numbers are
lower than one would at first expect in a sys-
tem that spends over $7,000 per pupil. There
are a variety of reasons for this. First we are
looking at only a small part of the $7.0 billion
in total spending for education in 1991-92,
namely $1.6 billion for general education for
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elementary and middle schools. In addition,
the following amounts were budgeted: $1.1
billion in special education funding, $.9 bil-
lion for high schools, $1.1 billion in fringes
and pensions, $.76 billion for food and trans-
portation, $.43 billion for school facilities and
utilities, $.13 billion for central administra-
tion, and $1.0 billion for reimbursable funds
for all schools. In future tables we analyze
reimbursable funds for elementary and mid-
dle schools (3660.4 million), but much of the
rest of the relevant funds (e.g., school facili-
ties, fringes, food) are not budgeted by
school or subdistrict. It is clear that these
funds could and should be accounted for at a
school level and it is hoped that the city’s
reporting will soon make these data avail-
able. Nevertheless, the data we can use are
from two important funding streams—gen-
eral education and reimbursable programs—
and are well worth analyzing.

The third column of Table 1 reports sum-
mary statistics for general education bud-
geted teachers’ salaries per pupil. Again the
dispersions are similar to those for per-pupil
budget and expenditure numbers. The fourth
column shows data for average teachers sal-
aries. The average salary is based on all
teachers, not simply ones funded with gen-
eral education dollars, but we are confident
that the results would not differ significantly
if data on the general education teachers
alone were available. The last column shows
summary statistics for general education

TABLE 1
Subdistrict-Level Budgets and Expenditures per Pupil: General Education, 1991-1992
GE
teachers’
GE total GE total salary
subdistrict Subdistrict subdistrict Average GE total
budget expend. budget teacher’s pupils per

Summary statistics per pupil per pupil per pupil salary position
Mean $2,550 $2,627 $1,887 $41,107 18.22
Maximum $2,842 $2,965 $2,096 $46,107 $19.63
Minimum $2,414 $2,450 $1,765 $37,764 $16.19
Range $ 428 $ 515 $ 331 $ 8,343 $ 343
Standard deviation $ 711 $ 107.6 $ 796 $ 1,967.3 $ 720
Coefficient of variation 0.03 0.04 0.04 0.05 0.04
Number of subdistricts 32 32 32 32 32
Number of pupils 625,040 620,252 625,040 625,040 624,497

Source: 1991-1992 district and school budget and expenditure data, general education and position files, and 1990-91

school profiles, New York City public schools.
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budgeted pupils per position. The mean
number of pupils per position is 18.22, and
the coefficient of variation is small (.04), like
that for the other variables.

Table 2 presents the regression results for
each of five variables with the percentage of
pupils in poverty. The results show that the
relationship with poverty, at the subdistrict
level of analysis, differs by variable. A com-
parison of the first two columns shows that
although budgets per pupil are distributed
such that high poverty subdistricts receive
higher per pupil amounts, expenditures per
pupil show the opposite relationship. Neither
relationship is large (the regression coeffi-
cients are small), nor especially strong (the
cogfficients of determination are small).

The third column looks at the portion of
the budget devoted to teachers’ salaries. On
average, across all the subdistricts teachers’
salaries account for 74% of the total budget.®
Teachers’ salaries show a larger and negative
relationship with poverty. The last two col-

- umns explain how this finding is consistent
with the small, weak relationship observed
for total budgets per pupil. Average teacher’s
salaries are very strongly and negatively re-
lated to poverty. Average salary in high-
poverty subdistricts is $4,536 lower than in
low-poverty subdistricts; the R? is .688..On
the other hand, the pupils per position are

TABLE 2

also moderately negatively related to pov-
erty, meaning there are smaller numbers of
pupils for every position (or relatively more
positions per pupil) in poorer subdistricts.
The combination of relatively more posi-
tions, but lower salaries, in poor subdistricts
results in the weak relationship between total
budgets per pupil and poverty.

Why are teachers paid less, on average, in
subdistricts with greater proportions of pu-
pils in poverty? The main reason is probably
the higher turnover resulting from resigna-
tions in these subdistricts, with more hiring at
the beginning salary level. In addition, the
policy of allowing teachers with more years of
service to transfer between schools and sub-
districts results in some loss of teachers from
subdistricts with higher amounts of poverty.
Why are relatively more positions found in
subdistricts with greater percentages of pu-
pils in poverty? The primary reason is that
even for general education positions, Chap-
ter 1 schools are favored in the formulas that
allocate positions to the subdistricts. And
Chapter 1schools have higher percentages of
poor children than non-Chapter 1 schools.

Does the relationship with poverty change
if subdistrict-level data for elementary and
middleljunior high schools are separately
analyzed?

The answer to this question is “yes” as

Results of Subdistrict-Level Regression Analysis, Selected per-Pupil Variables, With Percentage Free
Lunch as Independent Variable, General Education, 19911992

GE teachers’

GE total GE total salary
subdistrict subdistrict subdistrict Average GE total
budget per expend. per  budget per teacher’s pupils per
Statistics pupil pupil pupil salary position
Regression coefficient .480 —.786 ~-1.274 -9,072 -.0172
Result of a 50 percentage . $240 -$39.3 —$63.7 —$4,536 ~-.86
point change in free
lunch -
High-poverty district $2,561 $2,611 $1,861 $39,275 17.88
Low-poverty district $2,537 $2,651 $1,925 $43,810 18.74
Simple correlation 112 -.131 —.288 -.829 —-.430
Coefficient of .013 017 .083 .688 .185
determination
Number of pupils 625,040 620,252 625,040 625,040 624,497

Note. Mean value of free lunch (pupil weighted) is approximately 60%. It varies slightly by dependent variable.
Source: 199192 district budget and expenditure data, general education and position files, and 1990-91 school profiles,

New York City public schools.
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shown by comparing the results in Tables 3
and 4. The data in these tables include bud-
gets allocated to the elementary schools (Ta-
ble 3) or middle/junior high schools (Table 4)
in each subdistrict. There are two differences

TABLE 3
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between the data in these tables and those in
Tables 1 and 2. First, the data include only
budgets allocated to the schools and do not
include amounts that are nonallocated or al-
located to subdistrict offices.” Second, the

Results of Subdistrict-Level Regression Analysis, Budgets or Expenditures Allocated to Elementary
Schools, Selected per-Pupil Variables, General Education With Bercentage Free Lunch as Independent

Variable, 1991-92

GE total . GE total
GE total school GE teachers’ school
school expend.  salary school  Average allocation
allocation per allocation allocation per  teacher’s pupils per
Statistics pupil per pupil pupil salary position
Regression coefficient —1.966 -2.390 -2.112 -8,698 - —.00445
Result of a 50 percentage ~$98.3 ~$119.5 —$105.6  —$4,349 C-.223
point change in free .
lunch
High-poverty district 0§ 2,178 $2,315 $1,682 $39,213 20.62
Low-poverty district -+ . $2,277 $2,434 $1,787 $43,562 20.84
Simple correlation —.283 —.463 —-.325 —-.835 -.072
Coefficient of .080 214 .106 697 .005
determination
Number of pupils 400,853 447,763 450,853 450,853 454,083

Note. Mean value of free lunch (pupil weighted) is approximately 63%. It varies slightly by dependent variable.
Source: 1991-92 district budget and expenditure data, general education and position files, and 1990-91 school profiles,

New York City public schools.

TABLE 4

Results of Subdistrict-Level Regression Arialysis, Budgets or Expenditures Allocated to Middle/Junior
High Schools, Selected per-Pupil Variables, General Education, With Percentage Free Lunch as

Independent Variable, 1991-92

GE
GE total teachers’ GE total
GE total school salary school
school expend. school Average allocation
allocation allocation allocation teacher’s pupils per
Statistics per pupil per pupil per pupil salary position
Regression coefficient 4.347 4.420 3.069 —8,485 —-.0420
Result of a 50 percentage $217.4 $221 $153.5 —$4,243 -2.10
point change in free
lunch
High-poverty district $2,745 $2,984 $2,170 $39,599 15.49
Low-poverty district $2,527 $2,763 $2,016 $43 842 17.59
Simple correlation .331 .301 .329 —.655 —.418
Coefficient of 110 .090 .108 428 175
determination
Number of pupils 174,187 172,489 174,187 174,187 170,414

Note. Mean value of free funch (pupil weighted) is approximately 52%. It varies slightly by dependent variable.
Source: 1991-92 district budget and expenditure data, general education and position files, and 1990-91 school profiles,
New York City public schools.
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data are divided into parts belonging to ele-
mentary versus middle/junior high schools.
The coefficients for elementary schools
(Table 3) show that all variables except posi-
tions are distributed in higher per-pupil
amounts to low poverty subdistricts. Al-
though the distribution of pupils per position
favors the high-poverty elementary schools,
the relationship is extremely small and weak;
the R?is .005.® On the other hand, the coeffi-
cients for middle/junior high schools (Table
4) show that all variables except average
teacher’s salary are distributed in higher per-
pupil amounts to high poverty schools. In
particular, examining the last two columns of
the table shows that these schools compen-
sate for the strong negative average teacher’s
salary relationship by putting relatively large
numbers of additional positions in the high-
poverty schools. High poverty schools are
estimated to have 15.49 pupils per position as
compared to 17.59 pupils per position in low-
poverty schools. The middle/junior high
~schools budget and expend in favor of high
poverty schools, whereas the elementary
schools do not.’
Does the relationship with poverty change if
the school rather than the subdistrict is the unit
of analysis?

TABLE 5

The results in Tables 5 and 6 may be influ-
enced by the way the data are reported. Each
school in a subdistrict is assigned the average
subdistrict teacher’s salary, thereby cutting
down some of the variation we would expect
to find at the school level. It is clear that the
data set would be more informative for all
purposes if actual salaries at the school level
were used. We suspect that as school-level
analyses become more common, this kind of
data reporting with average numbers will be-
come less common.

The result, using the data as they are avail-
able to us, is that the findings do not change
when we go from the subdistrict to the school
level. Elementary schools budget and expend
more resources per pupil in lower poverty
schools, whereas middle/junior high schools
do the opposite. The sign of all the coeffi-
cients in Tables 5 and 6 are identical to the
comparable ones in Tables 3 and 4. The size
of coefficients and the strength of the rela-
tionships are lower for the school-level anal-
ysis, however. The lower correlations are
most probably a statistical effect of greater
variation at the school level and, conversely,
more averaging at the district level, despite
the assignment of an average teacher’s salary
to the schools.

Results of School-Level Regression Analysis, Budgets or Expenditures Allocated to Elementary
Schools, Selected per-Pupil Variables, General Education, With Percentage Free Lunch as Independent

Variable, 1991-92

GE
teachers’
GE total GE total salary GE total
school school school Average school

budget per expend. budget per teacher’s pupils per
Statistics pupil per pupil pupil salary position
Regression coefficient . =317 -1.506 ~.613 —-6,414 -.0072
Result of a 50 percentage -$159° _ -$753 —-$30.7 —-$3,207 -.36

point change in free lunch

High- poverty district $2,201 $2,320.8 $1,701 $39,706 20.44
Low-poverty district - $2,217 $2,396.1 $1,732 $42,913 20.88
Simple correlation -.032 -.163 —.064 -.559 -.089
Zoefficient of determination .001 026 004 312 .009
Number of pupils 438,871 440,504 446,124 438,494 422,828

Vote. Mean value of free lunch (pupil weighted) is approximately 63%. It varies slightly by dependent variable.
source: 1991--92 district budget and expenditure data, general education and position files, and 1990-91 school profiles,

Jew York City public schools.
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Is the relationship with poverty different for
reimbursable funding than for general educa-
tion funding?

Table 7 displays general statistics on reim-
bursable program budgets. There is an im-
portant difference in the treatment of fringe
benefits between general education and re-
imbursable program budgets. Fringe benefits
are included in the reimbursable figures but
not in the general education figures; they
account for about one fifth of reimbursable
budget dollars. Keeping in mind the differ-
ence in treatment of fringe benefits, as com-
pared with the general education budget of
$1.594 million, the reimbursable program
budget for elementary and middle/junior

TABLE 6
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high schools totals $660.4 million. This total
can be broken down into five funding
streams, two of which (Federal entitlement
funds such as Chapter 1 monies and state
entitlement funds such as compensatory aid)
constitute 88.3% of the total. Total per-pupil
reimbursable budgets of $1,058 are 41.5% of
total general education spending. Total
per-eligible-pupil amounts are $2,494, which
means that when general education budgets
are added to reimbursable budgets, eligible
children have nearly twice the dollars allo-
cated to them that registered pupils do.'® Of
course, the allocated amounts may or may
not be spent specifically for eligible pupils.

Table 8 displays regression results for se-

Results of School-Level Regression Analysis, Budgets or Expenditures Allocated to Middle/Junior High
Schools, Selected per-Pupil Variables, General Education, With Percentage Free Lunch as Independent

Variable, .1991-92 _—

GE
teachers’
GE total GE total salary GE total
school schoot school Average schoot

budget per expend. budget per teacher’s pupils per
Statistics pupil per pupil pupil salary position
Regression coefficient 3.491 3.620 2.925 —5,746 —.0294
Result of a 50 percentage $174.6 $181.0 $146.3 ~$2,873 -1.47

point change in free lunch

High-poverty district $2,725 $2,952.5 $2,170 $40,516 15.92
Low-poverty district $2,550 $2,771.5 $2,024 $43,389 17.39
Simple correlation .248 227 .255 —.453 -.326
Coefficient of determination .061 .052 .065 205 .106
Number of pupils 170,153 167,722 172,270 167,342 166,808

Note. Mean value of free lunch (pupil weighted) is approximately 53%. It varies slightly by dependent variable.
Source: 1991-92 district budget and expenditure data, general education and position files, and 1990-91 school profiles,

New York City public schools.

TABLE 7
Subdistrict-Level Reimbursable Program Budgets, 1991-92
Total
reimbursable Budgets Reimbursable Reimbursable
program as a program program
budgets (in percentage budgets per budgets per
Program types $ millions) of total pupil eligible pupil
Federal entitlement $329.7 49.9% $529 $1,245
State entitlement $253.6 38.4% $407 $958
Federal competitive $37.5 5.7% $60 $142
State competitive $29.1 4.6% $47 $110
Other $10.5 1.6% $17 $40
Total $660.4 100.0% $1,058 $2,494

Source: 1991-92 district and school budget data, reimbursable program file, New York City public schools.
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TABLE 8 :
Results of Subdistrict-Level Regression Analysis,
Variable, 1991-92

Reirmh 1

ble Program Budgets, Selected per-Pupil Variables, With Percentage Free Lunch as Independent

Federal State Federal State

Statistics ' Total entitlement entitlement competitive competitive Other
Regression coefficient 17.30 12.645 5.18 -1.07 370 .160
Result of a 50 percentage point $865 $632 $259 $53 $18 $8
difference in free lunch

High-poverty district $1,408 $784 $511 $39 $54 $20
Low-poverty district $543 $152 $252 $92 $36 512
Simple correlation .859 .946 7199 ~.184 211 .526
Coefficient of determination .738 .894 .638 034 .045 277
Number of pupils 625,040 624,078 624,078 624,078 624,078 624,078

Note. Mean value of free lunch (pupil weighted) is 60%.
Source: 1991-92 district budget data, reimbursable programs file, and 1990-91 school profiles, New York City public schools.



lected per-pupil reimbursable program bud-
get variables. Except for federal competitive
grants, all reimbursable program budgets are
distributed in higher amounts to subdistricts
with higher percentages of poor pupils. How-
ever, only the federal and state entitlement
budgets show large and strong relationships.
The positive relationship between per-pupil
reimbursable budgets and poverty differs
from the relationship between per-pupil gen-
eral education expenditures and poverty at
the subdistrict level, where per-pupil funds
were distributed in higher amounts to lower
poverty districts.

Table 9 repeats the analyses in Table 8,
except that only eligible students are counted
instead of all pupils. These results allow us to
assess whether there is a “‘concentration” ef-
fect with respect to poverty. If eligible pupils
in subdistricts with higher percentages of
poor pupils receive more dollars per pupil,
then there is a concentration effect.

Per-eligible-pupil total and federal entitle-
ment budgets exhibit a concentration effect.
This effect is large and strong for federal
entitlement budgets where there is an aver-
age $790 difference between a high-poverty-
and low-poverty-district and an R* for the
regression of .826. All other variables, in-
cluding state entitlements, show a negative
relationship, or the opposite of a concentra-
tion effect. Thus, whereas all but federal
competitive budgets are distributed in favor
of subdistricts with higher percentages of
poor pupils (Table 8), only federal entitle-
ment funds exhibit a concentration effect in
poor districts.

How is the relationship with poverty af-
fected if dollars are subdivided in various
ways?

We have chosen to look at two different
subdivisions of the total budget. First, we
have divided the total budget into three
parts: dollars allocated to the schools, dollars
allocated to the subdistrict office, and dollars
left nonallocated. By the close of the fiscal
year the nonallocated category will not exist
for a subdistrict, because all funds will have
been allocated to the school or subdistrict
office. These three budget divisions are of
interest because they may reveal different
policies for high- and low-poverty subdistricts

School-Level Equity

with respect to budget behavior. -For exam-
ple, how much is left to be allocated or re-
scinded by the Central Board at a later date;
or how much is needed or used in the sub-
district office? Tables 10, 11, and 12 show the
regression results of the tripartite division of
per-pupil total budget dollars for general ed-
ucation .programs; reimbursable programs
with the total pupil count; and reimbursable
programs with the eligible pupil count,
respectively.

For the genéral education category (Table
10), the total budget is distributed such that
higher poverty subdistricts receive slightly
more per-pupil resources. However, column
two shows that this relationship is composed
of a negative school allocation for high-
poverty subdistricts and a positive subdistrict
office and nonallocated distribution for high-
poverty subdistricts. All of the relationships
are moderately weak as shown by their low
R’. The largest coefficients occur for the
school-allocation and nonallocated variables.

There are several competing explanations
for why more per-pupil subdistrict office and
nonallocated funds are budgeted to poorer
subdistricts, on average. It is possible that
poorer subdistricts need more administrative
services in their subdistrict office. Alter-
natively, perhaps, personnel who serve in
more than one school are not assigned to a
school, and poorer subdistricts have more
personnel who serve more than one school."

Table 11 and 12 show the school, sub-
district office, and nonallocated per-pupil
budget relationships for reimbursable pro-
gram funds. The nonallocated category con-
tains all the fringe benefits, and these ac-
count for just over 57% of the category. It is
clear that there needs to be better treatment
of fringe benefits in future school-level data-
bases in New York City. When one keeps in

‘mind how fringe benefits are accounted for,

in both Tables 11 and 12 the results show
that, on average, subdistricts with higher per-
centages of poorer pupils receive more per-
pupil resources in all categories. (All coeffi-
cients are positive.) Particularly striking are
the large coefficients for the subdistrict office
per pupil, and for the nonallocated per pupil
and per eligible pupil. Districts with greater
percentages of poor pupils either need or use
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TABLE 9
Results of Subdistrict-Level Regression Analysis, Reimbursable Program Budgets, Selected per Eligible Pupil Variables, With Percentage Free Lunch as
Independent Variable, 1991-92

Federal State Federal State

Statistics Total entitlement entitlement competitive competitive Other
Regression coefficient 7.445 15.79 -1.52 -5.74 ~ .86 )
Result of a 50 percentage point $372 $790 -$76 —$287 -$43 -$12

difference in free lunch
High-poverty district $2,611 $1,493 $934 $52 $97 $36
Low-poverty district $2,238 $703 $1,010 $338 $139 $48
Simple correlation .303 .909 -.225 -.331 —.183 —-.261
Coefficient of determination .092 .826 .051 .110 .033 .070
Number of pupils 264,831 264,831 264,831 264,831 264,831 264,831

Note. Mean value of free lunch (pupil weighted) is 64%.
Source: 1991-92 district budget data, reimbursable programs file, and 1990-91 school profiles, New York City public schools.



more in their subdistrict offices and also leave
more nonallocated.”

Table 13 provides the results of the analysis
of our second division of total budget dollars.
Here we divide the general education budget
that is allocated to the schools into a direct
and indirect component.' Conceptually, the
distinction is based on the question of
whether the resources are directly or indi-
rectly serving an educational function. The

TABLE 10
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distinction was made on the basis of existing
budget codes, and we were constrained to put
each code entirely in one category or the
other. We made this distinction to ap-
proach, as closely as we could with these
data, the concerns of educators and policy-
makers about whether scarce resources are
budgeted for personnel and programs that
are central to the educational mission. As a
result of-growing bureaucracy, administra-

Results of Subdistrict-Level Regression Analysis, General Education Budgets per Pupil, of Total
Subdistrict Budget, School Allocation, Subdistrict Office Budget, and Unallocated Budget, With
Percentage Free Lunch as Independent Variable, 1991-92

GE
Total subdistrict " GE
subdistrict GE school office wunallocated
GE budget allocation budget per budget per
Statistics P - per pupil per pupil pupil pupil
Regression coefficient. .480 -1.122 374 1.229
Resuit of a 50 percentage point $24.0 —-$56.1 $18.7 $61.4
change in free lunch
High-poverty district $2,561 $2,304 $121 $135
Low-poverty district $2,537 $2,360 $103 $74
Simple correlation 112 ~-.168 127 . 221
Coefficient of determination .013 - .028 .016 .049
Number of pupils 625,040 625,040 625,040 625,040

Note. Mean value of free lunch (pupil weighted) is 60%.

Source: 1991-92 district and school budget data, general education file, and 1990-91 school profiles, New York City

public schools. .

TABLE 11

Results of Subdistrict-Level Regression Analysis, Reimbursable Program Budgets per Pupil, of Total
Subdistrict Budget, School Allocation, Subdistrict Office Budget, and Unallocated Budget, With
Percentage Free Lunch as Independent Variable, 1991-92

RE
Total subdistrict RE
subdistrict RE school office unallocated
RE budget allocation budget per budget per
Statistics per pupil per pupil pupil pupil
Regression coefficient 17.30 7.93 2.19 7.14
Result of a 50 percentage point $865 - $396.5 $109.5 $357
difference in free lunch
High-poverty district $1,408 $708 $198 $501
Low-poverty district $543 $311 $88 $144
Simple correlation .859 .769 .568 .763
Coefficient of determination 738 59N 322 .582
Number of pupils 625,040 625,040 625,040 625,040

Note. Mean value of free lunch (pupil weighted) is 60%. Source: 1991-92 district and school budget data, reimbursable
programs file, and 1990-91 school profiles, New York City public schools.
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tive overhead, and the proliferation of nones-
sential services, there are fears that resources
devoted directly to student learning will com-
mand a smaller share of the total. Without a
universally agreed-on definition of what is
central to the education function, and with
our data constraints, the direct/indirect divi-
sion is the closest we can come to a meaning-
ful distinction.

On average, direct allocations are 86.5%
of total school allocations. Table 13 repeats
the regression results for the per-pupil total

TABLE 12

school allocation and shows the results for the
direct and indirect school allocations. The
total allocations are negatively related to the
percentage of pupils in poverty. Per-pupil di-
rect allocations are also negatively associated
with the percentage of pupils in poverty,
whereas the per-pupil indirect allocations are
positively associated with the percentage of
pupils in poverty. Although the total alloca-
tion regression is not strong (R* = .028), the
direct and indirect regressions are stronger
(R? = .114 and .154).

Results of Subdistrict-Level Regression Analysis, Reimbursable Program Budgets per Eligible Pupil,
of Total Subdistrict Budget, School Allocation, Subdistrict Office Budget, and Unallocated Budget,
With Percentage Free Lunch as Independent Variable, 1991-92

RE
Total subdistrict RE

subdistrict RE school office unallocated

RE budget allocation budget per budget per

per eligible per eligible eligible eligible
Statistics pupil pupil pupil pupil
Regression coefficient 7.445 .87 134 6.44
Result of a 50 percentage point $372 $43.5 $6.7 $322

difference in free Junch

High-poverty district $2,611 $1,306 $363 $941
Low-poverty district $2,238 $1,262 $357 $619
Simple correlation .303 .052 017 423
Coefficient of determination .092 .003 .000 179
Number of pupils 264,831 264,831 264,831 264,831

Note. Mean value of free lunch (pupil weighted) is 64%.

Source: 1991-92 district and school budget data, reimbursable programs file, and 1990-91 school profiles, New York

City public schools.

TABLE 13

Results of Subdistrict-Level Regression Analysis, General Education Budgets per Pupil, of Total,
Direct, and Indirect School Allocations, With Percentage Free Lunch as Independent Variable, 1991-92

GE
GE total GE direct indirect
school school school
allocation allocation allocation
Statistics per pupil per pupil per pupil
Regression coefficient - -1.122 -2.009 .887
Result of a 50 percentage point change'in free lunch —$56.1 ~$100.4 $44.3
High-poverty district $2,304 $1,972 $332
Low-poverty district $2,360 $2,072 $288
Simple correlation - -.168 —-.339 .393
Coefficient, of determination .028 114 154
Number of pupils 625,040 625,040 625,040

Note. Mean value of free lunch (pupil weighted) is 60%.

Source: 1991-92 district and school budget data, general education file, and 1990-91 school profiles, New York City

public schools.
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Subdistricts with higher percentages of
poor pupils budget more per-pupil resources
for nonallocated, district-office, and indirect
resources. Many educators and policymakers
would find this unsettling. The reasons for
the result need to be more fully explored to
see whether there are higher administrative
costs or different budget strategies in these
districts.

Conclusions

The analyses presented in this article an-
swer some questions, but raise many others,
as would be expected from an early attempt
to assess resources beneath the district level.
From both policy and methodological per-
spectives, pressure will need to be applied to
school districts to produce and disseminate
school-level data that will yield answers to the
most important quesnons For example, by
setting out to examine resource allocations to
schools, we discovered an alarmingly low
level of the per-pupil general education bud-
get for elementary and middle schools—
$2,550, compared to the almost $7,000 total
budget per pupil in the district. Although we
have accounted for the difference in terms of
budgets for reimbursable programs, high
schools, special education, maintenance,
fringes, and so forth, further research on
whether additional resources should reach
the child is clearly needed.

Even within the allocations to the elemen-
tary and middle schools, our analysis sounds
a warning signal. In the general education
category, poorer subdistricts receive more
funds per pupil in nonallocated, district of-
fice, and indirect categories, but not usually
in allocated and direct categories. This is con-
sistent with the claim by many school districts
across the country serving poor children that
nonclassroom management and oversight
burdens are substantial. The policy question
is whether these results are necessary or pro-
ductive, and whether ways can can be found
to get more resources to poor children.

A second example involves the use of aver-
age teacher salary data at the subdistrict and
school level, instead of actual teachers’ sal-
aries. Our subdistrict analysis confirms what
was found in Los Angeles—that poorer stu-
dents are taught by less experienced, less

+
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well-educated teachers. We suspect that sim-
ilar trends would be apparent within sub-
districts if the teachers’ salary data were
not averaged. This raises the critical policy
question of how to better allocate teacher
resources within urban districts. Should
schools receive lump sums of resources and
thus risk having fewer teachers when they
have moge expensive ones, or should the bud-
get be based on positions, which would mean
that schools with higher priced teachers
would receive more resources? And do we
need to start to ask, again, whether teachers’
salaries within districts should be sensitive to
the difficulty of the task at the school level?
Regardless of how we answer these ques-
tions, the line of inquiry is consistent with the
recognition that measures of dollars alone
are not sufficient in an equity analysis and
that to some degree the education process
must be examined.

Our analysis also highlights the impor-
tance of understanding resource allocations
within districts. The relationship among gen-
eral education resources and poverty that we
found for middle schools was not present in
elementary schools, a previously unknown
finding that requires a reexamination of the
allocation methods. The research also per-
mits routine assessments of reimbursable
funding, instead of the episodic investiga-
tions that often are accompanied by a major
reauthorization of, for example, Chapter 1.
The fact that we found some concentration
effects within a single district for Chapter
1 funding, but not for state compensatory
education funding, should be incorporated in
the debates over how these programs are
structured.

In terms of vertical equity with respect to
poverty, this initial examination of the data
indicates that the glaring inequities that have
been commonplace at the state level do not
exist- within New York City. Nevertheless,
the distribution of teachers in high- and iow-
poverty subdistricts sounds an alarm about
the quality of personnel resources that may
be a concern in many districts. And despite
the improved analysis that these data allow,
we have only begun to ask questions about
facilities, special education, and educational
outcomes.

419



Berne arid Stiefel

Notes

Funding from the Aaron Diamond Foundation
and the Andrew W. Mellon Foundation is grate-
fully acknowledged, as are the suggestions from
three anonymous referees and Lorraine McDon-
nell.

'In particular, there are no available data on
student numbers across different special educa-
tion programs (e.g., students in resource-room
programs versus full-day programs for severely
impaired children).

2There are other independent variables that
would be useful to study in a vertical equity anal-
ysis. Examples are: percentage of students with
disabilities or with English as a second language;
percentage of Chapter 1 eligible pupils; and atten-
dance rates. Many of these are highly correlated
with poverty. In addition, we believe poverty cap-
tures one of the most widely agreed on vertical
equity indicators and have used it here for that
reason. Note that student race and ethnicity is an
important variable to study in an equal oppor-
tunity analysis.

3We use the 1990-91 data because when this
analysis was carried out, the data on poverty by
school for 1991-92 were not available. We are
confident that the results are unaffected by the use
of the previous year’s data. Also, in separate an-
alyses we have tried a slightly different poverty
variable, the poverty percentage (which is the
higher of a geographically defined poverty mea-
sure and the free lunch number), but the resuits do
not change.

*In this and subsequent tables, numbers of pu-
pils or schools will sometimes differ depending on
which dependent variable is being analyzed. The
reasons for the different numbers are varied: The
data may have contained slightly different
numbers (e.g., tapes with budget data versus
tapes with expenditure data); the pupil counts
may measure different kinds of pupils (e.g., total
pupils versus eligible pupils who score below cer-
tain performance levels); or cleaning data of outly-
ing schools that appear to be bad data may have
reduced the count.

*Money was added to the educatlon budget dur-
ing the second part of the fiscal year. Higher ex-
penditures did not come from overspending.

¢ Note that fringe benefits and pensions are not
included in general education budget figures.

"These later two categories are analyzed in Ta-
ble 10. Just over 91% of the total district general
education budget is allocated to the schools within
the subdistricts.

® All regression coefficients are significant be-
cause we use pupil-weighted regressions and

420

thereby create a very large sample size. Another
view of the issue of significance is that it is not
relevant because we are analyzing population
data.

° Other analyses that we have performed with
these data support the finding that the use of
school versus subdistrict as the unit of analysis
weakens but does not change the results. See Bla-
lock (1964, 97-114) for a discussion of the effects
of units of analysis on regression statistics.

The eligible pupil count for each school is
based on the number of pupils who score below
certain performance levels. Although these stu-
dents may be the target group for many of the
reimbursable programs, particularly the state and
federal entitlement grants, other reimbursable
grants are not targeted to these pupils, making the
per-pupil calculations with the eligible pupils
somewhat inaccurate. See New York City Public
Schools (1992; 3-2).

' The relationships stay the same when expen-
ditures are substituted for budgets. There are no
nonallocated expenditures, the school allocation
regression coefficient is -1.249 (R* of .063), and
the district office coefficient is .463 (R* of .022).

'2 Expenditure data for reimbursable programs
were not usable because of data inconsistencies.

3 Unallocated and subdistrict office budgets
cannot meaningfully be divided this way.

" Indirect service types include resources coded
as follows in the budget data: administrative-dis-
trict office, administration, assistant principals,
community relations, extended use, principals,
school guards, school aides, secretaries. Direct
service types include: conseling DC 37 paras, lab-
oratory specialists, lump sum, other hourlies,
OTPS, paid leaves, per diems, per sessions, prepa-
ration periods, teachers, UFT paras. Some items
are not included in the database at all. These
include: pupil transportation, food service, build-
ing maintenance, and custodians.
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