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Executive Summary
What is the cost of providing all New York public school students a full
opportunity to meet the Regents Learning Standards?
This report presents the results of a fifteen-month project undertaken jointly by American
Institutes for Research (AIR) and Management Analysis and Planning, Inc. (MAP) to
answer the question posed above. The following discussion summarizes the major
components of this “costing out” study. “Costing out” is a term regularly applied to this
type of analysis of adequacy in education. In the course of this endeavor, AIR/MAP
obtained input from professional educators and convened a full-day meeting with
representatives of taxpayers, school board members, parents, legislators, and other
constituencies.

The Bottom Line
Excluding transportation and debt service, public schools in New York State spent about
$31.71 billion in 2001-02 to educate its students.1 This study suggests that an additional
$6.21 to $8.40 billion would have been necessary in this same school year to ensure a
“full opportunity to meet the Regents Learning Standards” to all students. Across this
range of added expenditure, it was found that about 520 districts would have required
additional funds, while the remaining 160 districts in the state were already spending at
“adequate” levels.2

Research Methods
The methodological centerpiece for this study is referred to in school finance literature as
a “professional judgment” approach. The AIR/MAP research team selected highly
qualified New York State educators to serve on a series of professional judgment panels
to design instructional programs necessary to meet the outcome goal specified above, i.e.
a “full opportunity to meet the Regents Learning Standards.”3 These panels were then
asked to specify the resources needed to deliver those programs.
AIR/MAP supplemented the information provided from these panels with commentary
from an external cadre of researchers in the field, feedback from stakeholders outside of
education, an analysis of staffing patterns in schools identified as “highly successful” in

1

Analysis of expenditures on school transportation services and the debt service to acquire land and build
school facilities was beyond the scope of the present study. Moreover, the $31.71 billion does not include
federal and state funding for pre-kindergarten programs not administered by the Department of Education.
2
The analysis omits districts designated as “Special Aid” as well as those with a minimal teaching staff.
3
For a complete statement of the standards around which professional judgment panels were asked to
design programs, see Appendix B in the full report.
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serving their student populations, and econometric explorations of New York education
labor markets.
AIR/MAP imputed costs to the instructional models resulting from this process. Various
analytic techniques were used to estimate the costs of an adequate education. These
included econometric modeling, analyses of “successful schools,” and current research on
school effectiveness.

Overview of Instructional Program Design
The instructional program designs developed by the PJPs added resources to reduce class
sizes and add teaching specialists at all levels. This was especially true in the early
grades to support improved reading and math programs. The panels also added resources
for early education and extended day and summer school programs, especially for
schools with higher proportions of students in poverty. Early education programs were
included to help students prepare for school. The extended time programs were directed
toward students currently unable to master the requisite skills during normal school
hours. These programs were especially focused on children from economically
disadvantaged families.

Why a Range of Numbers?
The range of numbers presented above reflects the fact that “costing out” methods are not
an exact science. These analyses rely primarily on professional judgments regarding the
services needed to achieve the outcome standard specified above. They also rely on
assumptions regarding other factors likely to affect overall cost. An important example is
the potential change in district administration that might be needed to support the
instructional program descriptions derived through professional judgment. These
alternative specifications and assumptions and their affect on the overall cost estimate for
the state are described in detail in the full report. Reasonable people legitimately can
disagree with these assumptions and would arrive at different conclusions using an
alternative set. For this reason, full transparency regarding the full set of processes
underlying this study, the varying assumptions used, and their effect on cost is essential.
The state-of-the-art in pedagogy precludes predicting with certainty the ultimate effect of
any intervention or outcome.

Public Engagement & the Professional Judgment Process
The initial stages of this project were devoted to a series of public engagement meetings
in which the citizens of the state were provided an opportunity to express their views on
what criteria should be used to define adequacy and what would be required to achieve
adequacy in public schools. An important result of these meetings was the outcome
standard specified for the study, i.e. providing all students with a “full opportunity” to
meet the Regents Learning Standards.
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Following the public engagement meetings, the AIR/MAP team developed a process for
selecting “highly qualified” educators to serve on a series of professional judgment
panels. Eight panels were organized to create descriptions of instructional programs that
would meet the outcome criterion listed above for all children. These initial eight panels
were asked to describe “adequate” programs for students living in poverty, for English
language learners (ELLs), and for students in special education. Two additional panels
were selected from the membership of the original eight to specify special education
programs in more detail.
Following these initial meetings, the AIR/MAP team organized one additional panel from
representatives of the first ten panels to help the research team synthesize, interpret, and
revise the resource specifications. This panel, referred to as the Summary PJP Team, met
on two occasions.
“Adequate” cost estimates were made at three stages of the professional judgment
process. Stage 1 estimates are based on the initial specifications developed by the ten
original PJPs that met during the summer of 2003.
Stage 2 estimates include revisions made by the Summary PJP Team at the first of its two
meetings in December of 2003. These revisions included refined estimates of the
variations in the enrollment patterns for add-on programs as well as other changes in the
resource specifications.
Stage 3 include final revisions of the Summary PJP Team during their January 2004
meeting. This primary pertained to services for English language learners.
In general, the analysis of school program costs derived from the work of the PJPs show
lower per pupil costs for larger schools, higher per pupil costs for schools with greater
numbers of students in poverty, who require ELL services, or are in special education.
Reflecting the judgment of the panels, poverty was seen to have an especially substantial
influence on cost.

Central Administration, Maintenance, and Operations Costs
To compare the school program costs derived from the PJP process with current spending
in the state, it was necessary to add cost estimates of such district-level functions as
central administration and maintenance and operations, which were not included in the
PJP process. Two alternative approaches were used to provide lower and upper bound
cost estimates. One method simply uses current spending on these district-level
functions. The alternative approach assumes that spending on at least some district-level
functions will need to change in proportion to changes to instructional program spending
based on the PJP specifications. While more precise analysis of district-level functions is
beyond the scope of this study, it was felt that these parameters provide reasonable
bounds for considering administrative costs within this context.
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Geographic Cost Differences
The next step in the analysis was to develop an adjustment for geographic cost
differences, i.e. variations in the cost of recruiting and employing comparable school
personnel in districts across the state. These analyses focus on the compensation of
public school teachers which, based on previous work by Chambers (1981b, 1997), has
been shown to be highly correlated with cost differences for other categories of school
personnel.
Four alternative models were used to estimate patterns of teacher compensation.4 Each
showed highly similar patterns that are highly correlated with one another (all above
0.97). Depending on the model, districts with the highest teacher personnel costs pay
anywhere from 40 to almost 60 percent more than the lowest cost districts for comparable
teachers.
The model finally selected for use in this report is the most conservative in terms of the
range of costs. This model was selected because it controls more effectively than the
others for differences across districts in the qualifications of the teacher workforce. This
is in keeping with the goal to isolate the impact of factors outside local control.
The results of these analyses were compared to variations in the cost of housing in New
York State and in compensation for non-education wage earners with qualifications and
background characteristics similar to teachers. For the most part, these analyses exhibit
patterns of variation in cost similar to those observed for public school teachers
throughout the state. Correlations between the teacher cost indices and these alternative
measures were well above 0.80.
These analyses also indicated that teacher qualifications and job assignments interact.
While level of compensation is clearly associated with ability to attract fully certified
staff, teachers also appear willing to accept somewhat lower wages when they are
allowed to spend more time teaching in subjects for which they are fully qualified.

The Results
Stage 3 Cost Estimates
Based on the PJP specifications at stage 3, in order to provide all students a “full
opportunity” to meet the Regents Learning Standards New York State would have had to
spend an additional $7.20 billion in 2001-02 (see Exhibit 4-2) on districts not spending at
“adequate” levels, while holding higher spending districts in place.5 This represents an
4

These include one that estimates separate equations for each of four years, a pooled cross-section time
series model, a model that adjusted estimates for teacher turnover, and a teacher fixed-effects model. The
availability of multiple years of data on individual school personnel permitted the analysis to compare and
identify consistent patterns in cost differences over time.
5
We have preserved the numbering of the exhibits in the Executive Summary to reflect those found in the
main body of the full report.
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increase of 22.7 percent (i.e., a total spending level of $38.91 billion) over the actual
spending levels of $31.71 billion in that same year.6
Based on these results, New York City Schools, enrolling approximately 37 percent of
the state’s students, would require an additional $4.46 billion in 2001-02 dollars, an
increase of 39.1 percent. Districts with average and high “needs to resource capacity7,”
accounting for 30.7 and 14.1 percent of the statewide enrollment, would require
additional expenditures on the order of $1.23 billion and $1.00 billion, respectively.
Districts in the four big urban cities outside of New York City (approximately 4.6 percent
of state enrollment) would need an additional $0.42, billion.
Exhibit 4-2 - Total Expenditure Required to Bring All Districts to "Adequate" Spending
Levels (Total Expenditure in Bold)
$45.0

$38.91
$40.0

$35.0

$7.20

$30.0

Total Expenditure
(in Billions)

$25.0

$20.0

$15.87
$15.0

$31.71
$4.46

$10.53
$1.23

$10.0

$5.23
$3.07

$2.29
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$0.46

$1.50

$2.52

$1.83

Big Four Urban
Cities

High NRC - Other
Urban and
Suburban

High NRC - Rural

$11.41

$5.0

$1.92
$0.42

$0.0
Overall

New York City

$9.30

$0.09
$5.15

Average NRC

Low NRC

Need to Resource Categories
Actual Total Expenditure from the NYSED Fiscal File

Total Additional Expenditure Required to Bring All Districts to "Adequate" Spending Levels

Exhibit reads: Total expenditure in 2001-02 was $31.71 billion. An additional $7.20 billion would have been necessary to bring all districts spending at less than
adequate levels up to adequacy. Note, actual and additional expenditures may not add up exactly to totals (in bold) due to rounding errors.

6

Neither of these figures, the estimate of needed $7.20 billion or the $31.71 billion in actual spending,
include home-to-school transport, district debt service, facility construction costs, or inter-district tuition
payments.
7
The “needs to resource capacity” (NRC) index is a technical measure used by the New York State
Education Department to capture the relationship between a school district’s pupil needs and its locally
taxable wealth.
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Alternative Cost Estimates:
As suggested above, differing assumptions regarding how many stages of the PJP process
to include and how to calculate district-level functions leads to different cost estimates.
Exhibit 4-3 below presents overall differences in the estimates of the costs of adequacy at
the different stages (1, 2, and 3) of the professional judgment process. In addition, it also
displays the impact of allowing for some growth in spending on district-level functions
(overhead) in association with changes in spending on instruction.
Exhibit 4-3 - Total Actual and Projected Expenditures by Simulation Model
$45.0

$38.55

$38.91

Stage 2 - Lump-Sum
District-Level
Expenditures

Stage 3 - Lump-Sum
District-Level
Expenditures

$40.0

$40.11

$37.92
$35.0

$31.71
$30.0

Total Expenditure
(in Billions)

$25.0

$20.0

$15.0

$10.0

$5.0

$0.0
Actual Total Expenditure
from the NYSED Fiscal
File

Stage 1 - Lump-Sum
District-Level
Expenditures

Modified Stage 3 Lump-Sum/Ratio
District-Level
Expenditures

Simulation Model
Exhibit reads: Total expenditure in 2001-02 was $31.71 billion. Using the Stage 1 resource specifications an additional $6.21 billion would have been necessary to
bring all districts spending at less than adequate levels up to adequacy, making a total expenditure of $37.92 billion.

Compared to total current spending of $31.71 billion, the Stage 1 specifications suggest
that an additional $6.21 billion would be necessary to achieve adequacy in New York
State. At Stage 2, which reflects a revised estimate of the projections of targeted
enrollments in the preschool and elementary extended time programs as well as modified
resource configurations at the middle and high school levels, the estimated additional
necessary expenditure increases to $6.84 billion.8 The Stage 3 estimate (i.e., $7.20
billion) is the same as that presented in Exhibit 4-2. The difference between Stages 2 and
3 reflects an increase in the resources specified for ELL students that were considered
8

The only change between Stages 1 and 2 at the elementary level was in the projected number of students
who would be enrolled in the preschool programs and the extended time programs. There were no changes
in the resource configurations in the preschool and elementary extended time programs. Chapter 4 in the
main body of the report contains a more detailed account of how the specified resource configurations and
targeted enrollments changed over the three stages of the professional judgment process.
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during the January meeting of the Summary PJP Team carried out in response to
comments made at the end of the December 2003 meeting of the Stakeholder Panel.
The modified Stage 3 cost estimate of $8.40 billion is highest because it includes
spending on district-level functions that, to some degree, were assumed to grow in
proportion to changes in instructional spending.
Thus, the estimates range from a low of $37.92 billion to a high of $40.11 billion. Using
current (i.e., 2001-02) spending as a base, these estimates suggest that the additional
investment required to achieve adequacy in New York State public schools ranges from
19.6 to 26.5 percent.
Patterns of Cost Differences
As shown in Exhibit 4-8, geographic cost variations, the scale of district operations, and
differences in pupil need all play distinct roles in accounting for variations in the
estimated cost of achieving adequacy. Analysis of the variations in the patterns of scale
and need revealed that the five large urban districts tended to exhibit relatively high
projected expenditures based on pupil needs, all else equal, and relatively lower projected
expenditures associated with scale of operations, all else equal. New York City and other
districts in the New York metropolitan area tend to exhibit the highest geographic cost
differences associated with the salaries of school personnel.
Exhibit 4-8 - Relative Scale and Need Indices and Implicit GCEI by Need to Resource Capacity Category
Based on Model Using Actual School Enrollment
140
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100 100 100
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Exhibit reads: It costs approximately 4 percent more to hire a qualified teacher in New York City relative to a comparable teacher that instructs the average student in the state. Pupil
needs in New York City are 14 percent higher that the statewide pupil-weighted average.
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Concluding Remarks
Scale of operations and the distribution of special student needs (poverty, ELL, and
special education) are the two major factors underlying the cost variations shown in this
study. In turn, policy makers should consider the relative weights they choose to place
on each of these factors. Due to the highly integrated fashion by which each of them was
treated within the model, however, they may be best suited to block grant, as opposed to
categorical, funding approaches. For example, categorical funding mechanisms such as
special education funding weights will not be easily derived from this approach.
Also, although the Professional Judgment Panels derived instructional designs by which
schools could construct an adequate opportunity to meet the Regents Learning Standards,
this theoretical design does not include, or recommend, that the specific components of
these models become mandates for local practice. However insightful the instructional
designs created by Professional Judgment Panels or persuasive the case for their
effectiveness, education continues to be as much of an art as it is a science. Harnessing
creativity and commitment, and taking advantage of the experience of local educators,
necessitates providing them with discretion to determine exactly how funds should be
used.
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Chapter 1 - Introduction and Overview

What is the cost of providing all New York public school students a full
opportunity to meet the Regents Learning Standards?

This report presents the results of a fifteen-month analytic and scholarly effort undertaken
jointly by American Institutes for Research (AIR) and Management Analysis and
Planning, Inc. (MAP) to answer this question. This is a “costing out” study. “Costing
out” is a term regularly applied to this type of analysis of adequacy in education. In the
course of this endeavor, the AIR/MAP team obtained input from professional educators
and held conversations with representatives of taxpayers, school board members, parents,
legislators, and other interested constituencies.
With a combination of federal, state and local sources of revenue, the public schools in
New York State spent a total of $31.71 billion in the 2001-02 school year to educate its
students. This amount is subsequently referred to in this report as total current
expenditure. 9 The estimates developed in this study suggest that the costs of an adequate
education in New York State will require an additional investment of somewhere
between $6.21 and $8.40 billion.
It is important to understand how to interpret these estimates. The range of estimates
presented above reflect the amount of funds that will be needed to bring all districts not
currently spending at levels deemed adequate by the analysis in this report up to a level to
provide all students within those districts the opportunity to meet the Regents Learning
Standards. The analyses contained in this report suggest, depending on the assumptions,
that somewhere between 516 and 520 school districts are currently spending below
adequate levels out of the total of 680 regular school districts in New York State.10
By implication, there are some districts in the State of New York that are already
spending at adequate levels. This is not to claim that these districts spend too much
money. They may well be spending more than the AIR/MAP projections of what is
“adequate” simply because they are responding to community determinations of local
needs or community preferences for added instructional and co-curricular activities. This
is not a judgment that researchers are empowered to make, but rather a decision for local
school boards and citizens.
9

Total current expenditure equals total expenditure less expenditures on transportation services and debt
service. The present study excludes any analysis of expenditures on school transportation services and the
debt service to acquire land and build school facilities. While these components are important, they are
simply beyond the scope of the present study primarily because of time and budget limits to support the
current work. Future work should be undertaken in these areas.
10
As mentioned above, the analysis includes only those districts not defined as “Special Aid” or with a
minimal teaching staff.
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The foundation for these estimates is based on the recommendations of a series of
professional judgment panels made up of highly qualified educators. The instructional
program designs that they developed suggest the need for additional resources to reduce
class sizes and add teaching specialists at all levels, but especially in early grades to
support improved reading programs and programs designed to improve student facility
with numbers. Additional dollars are also needed to support early education programs
and extended day and summer school programs for schools serving greater proportions of
children living in poverty. Early education programs help students prepare for school and
be ready to learn the critical reading skills that will be essential to their educational
success. The extended time programs are directed toward students who are currently
unable to master the requisite skills during normal school hours. Moreover, additional
support resources will be required to support children and families from economically
disadvantaged families.
Why do we report a range of numbers rather than a precise estimate? The “costing out”
methods are not based on an exact science. Studies of education are no different from
other studies by economists that are built on a foundation of assumptions about services
necessary to achieve a certain goal for society. What will it cost to land a man on the
moon, to clean up an oil spill in Alaska, or to eradicate a deadly disease? Each of these
questions requires analysts to build a structure for costing out similar to what has been
done in the present study. It follows that different assumptions can lead to different
results.
In this report, the AIR/MAP team has attempted to make transparent all of the important
assumptions. Reasonable people legitimately can disagree with these assumptions and
would arrive at different conclusions using an alternative set. The state-of-the-art in
pedagogy precludes predicting with certainty the ultimate effect of any intervention or
outcome. A range of estimates is presented here along with the series of assumptions
underlying each estimate. The transparency of this process allows readers or policy
makers to make their own assessment of what assumptions or foundations they are
willing to accept and to come up with what they regard as a reasonable estimate of the
cost of achieving the goal.
Research Methods
The methodological centerpiece for this study has been what is referred to in school
finance literature as a “Professional Judgment” approach. Suffice it to note here that the
AIR/MAP research team selected highly qualified New York State educators to serve on
a series of professional judgment panels to design instructional programs necessary to
provide an opportunity for all children to meet the Regents Learning Standards.11 These
panels were then asked to specify resource requirements needed to deliver those
programs. Detailed descriptions of the manner in which these teams operated are
provided in Chapter 2.
11

For a complete statement of the standards around which professional judgment panels were asked to
design programs, see Appendix B to this report.
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AIR/MAP supplemented these panels with commentary from an external cadre of
researchers in the field, feedback from stakeholders outside of education who represented
parties with an interest in education, an analysis of staffing patterns in schools identified
as highly successful in serving their student populations, and econometric explorations of
New York State school personnel labor markets. AIR/MAP analysts imputed costs to the
instructional models designed by Professional Judgment Panels.
Financial “Adequacy” in a New York State Context
The concept of education funding “adequacy” was initially raised in New York State by
the Court of Appeals in its 1982 decision in Levittown v. Nyquist, 57 N.Y.2d 57 (1982)
that the state’s constitution guaranteed all New York children an opportunity for a “sound
basic education.” The Court did not, however, attempt at that time to define a “sound
basic education.”
In response to Levittown, the New York State Education Department convened a task
force to define this critical term. That group decided that a “sound basic education”
could best be defined not in the abstract, but in terms of learning standards. This decision
led to an extensive state-sponsored research and public engagement process culminating
in 1996 in the issuance of the Regents Learning Standards. The Regents Learning
Standards establish detailed expectations for student achievement in seven academic
content areas. In order to obtain a high school diploma, New York students must pass a
set of Regents Examinations based on these standards.
Implementation of the Regents Learning Standards has led to extensive reforms in what
and how schools teach and how classroom teachers are prepared and certified. However,
there has not yet been a systematic attempt by the state to determine the amount of
funding necessary to implement these reforms and to ensure that all schools have the
resources needed to provide students an opportunity to meet the state’s challenging new
standards. The research results reported here are intended to remedy that gap.12
In 1993, the Campaign for Fiscal Equity (CFE) challenged the state’s school financing
system on the grounds that it failed to provide students sufficient opportunity for a sound
basic education in New York City. CFE prevailed at the trial level. In 2001, State
Supreme Court Justice Leland DeGrasse declared New York State’s school finance
arrangements unconstitutional. The decision was appealed and implementation of a
remedy was consequently delayed.
In June of 2002, the state’s intermediate appellate court, the Appellate Division, First
Department, reversed Justice DeGrasse’s decision. The New York Court of Appeals, the
state’s highest court, subsequently accepted jurisdiction of the case, and its final decision,
12

It must be recognized that the success of schools also depends on other individuals and institutions to
provide the health, intellectual stimulus, and family support upon which public school systems can build.
Schools cannot and do not perform their role in a vacuum, and this is an important qualification of
conclusions reached in any study of adequacy in education. Also, success of schools depends on effective
allocation of resources and implementation of programs in school districts.
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issued in June of 2003, reversed the Appellate Court’s decision and largely upheld the
trial court’s original decision. Thus, New York State’s current education funding
arrangements have been definitively determined to be unconstitutional and must be
altered to ensure that funding is “adequate.”
Standards as a Means to Determine “Adequate” Resources
The Court of Appeals decision emphasizes the need for 21st century students to achieve
academically at levels enabling them to perform productively in the economy and engage
in civic activities such as voting in an informed manner and serving effectively as a juror.
Previously mentioned, the New York State Board of Regents for reasons similar to those
stated by Justice DeGrasse adopted “Learning Standards”. Consequently, this research
project’s quest for “adequate” school funding relies upon the Regents Learning Standards
as the performance criteria.
Conceptual Framework
To achieve this study’s objectives, the AIR/MAP research team determined conditions
associated with school cost levels. The rationale here is that available revenues should, at
a minimum, be sufficient to provide an opportunity for all students to meet the Regents
Learning Standards and should be adjusted for cost variations beyond a local school
districts’ immediate control.
AIR/MAP used a variety of analytical techniques in combination to estimate the costs of
an adequate education. The professional judgment approach formed the centerpiece of
the work. However, components of the analysis draw on other methodological tools and
models to further support the results of the professional judgment model. These other
methods include econometric methods, analyses of “successful schools,” and current
research on school effectiveness.
Professional Judgment Model (PJM)
AIR principal investigators involved with this research project pioneered means for
involving informed educators in the process of designing costing-out models. Initial
research in this arena was conducted in Illinois and Alaska (see Chambers and Parrish,
1982 and 1984). These early studies were primarily oriented around input models that
geared toward defining programmatic models that were appropriate to meet the service
delivery needs of different student populations.
MAP principals more recently built on these prior developments in research performed
for the states of Wyoming, Maryland, and Minnesota. MAP constructed simulation
exercises to take advantage of the professional knowledge and expertise of teachers,
principals, business managers, superintendents, and others to construct instructional
programs capable of achieving specified student learning objectives.
In this research project, AIR/MAP researchers used the Professional Judgment Model
approach, tailored to New York State’s various types of schools and districts to determine
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the cost of an adequate education as designed by ten specially convened professional
judgment panels (subsequently referred to as PJPs) of 56 highly qualified educators.
There are three elements that distinguish the current work in New York and some of the
more recent applications of the professional judgment model (e.g., MAP, 1997, 2001;
Augenblick, 1997, 2001; and Augenblick and Myers, 2003) from the earlier work of
Chambers and Parrish (1982a, 1984) on professional judgment. First, the goals
established for the professional judgment panels (subsequently referred to as PJPs) are
clearly focused more on student outcomes. In the case of New York, it is represented in
the Regents Learning Standards established by New York State.
Second, the professional judgment panels are asked to begin their deliberations by
designing instructional programs at each school level. It is only after thinking about the
content and structure of the educational program that the panels are then asked to develop
the resource specifications necessary to delivery the services necessary to achieve the
desired results for children.
Third, the professional judgment process is structured to provide for a more integrated
approach to meeting the diverse needs of students. The early models developed by
Chambers and Parrish organized separate panels to develop delivery systems for the
various categories of children. The current process organizes educators to work together
immediately to think about the instructional needs of all students in a more integrated
fashion, and permits the educators to decide how to reflect the needs of the diverse
groups of students to be served.
The professional judgment model as implemented in New York included organization of
two additional panels. One of these additional panels was selected from representatives
of the original professional judgment panels, and this panel was referred to as the
Summary PJP Team. The Summary PJP Team was organized to review the synthesis
that the AIR/MAP team developed of the delivery systems designed by the original PJPs.
The second additional panel was made up of stakeholders who are non-educators who
represent various parties who have an interest in the financing of education. These
stakeholders represent parents, taxpayers, the state legislature, the governor’s office,
school board members, and the business community.

Econometric Methods
The availability of the large-scale databases maintained by New York State’s Education
Department, made it possible to undertake econometric analyses of education-related
costs. AIR/MAP relied upon econometric tools and standard labor market models to
ascertain differences in the costs of comparable school personnel (teachers) from one
geographic region to another within New York.
Econometric tools were also relied upon in exploring the variations in the patterns of
projected per pupil expenditures. Specifically, once the projections for each district were
developed from the professional judgment model, the AIR/MAP team examined the
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patterns of variation in the costs of adequacy and how these related to variations in the
scale of district operations and pupil needs.
Analysis of Successful Schools
The AIR/MAP team also constructed indices of student performance for New York
schools, and then used econometric and statistical methods to identify those schools that
were “unusually successful” or who were “beating the odds,” so to speak.13 These
schools were unusually “successful” in producing high student performance relative to
what researchers conventionally would predict from the characteristics of students
served. To ensure consistent success for a significant length of time schools were labeled
“successful” by the AIR/MAP research team if they maintained superior performance on
average over a four-year period.
The primary use of the successful schools analysis was to help AIR/MAP select
candidates who might serve on the professional judgment panels (PJPs).14 In addition,
staffing data for the successful schools were provided as background for, and to be
included in, the deliberations of a meeting of a group of PJP representatives, who were
asked at a later stage of the process to review the AIR/MAP synthesis of the PJP program
designs and specifications. For more on the successful schools analysis and staffing
profiles of those schools deemed “successful” the reader is referred to Appendix I.
Current Research
Educational policy literature contains a number of empirical studies of the consequences
of educational settings and instructional strategies on student performance. Several of
these studies have suggestive findings about such things as class and school size, early
intervention programs, and professional development. The AIR/MAP team distilled and
synthesized these data and provided an objective description of some of the mainstream
educational research as background for PJP deliberations. This account of potentially
effective settings and instructional practices can be found in Appendix B.
What Professional Judgment Panels Were Not Expected to Accomplish
Panels were not asked to determine levels of service involved in transporting students,
maintaining and operating buildings, operating a district office, or providing food service.
Similarly, debt service and major facility construction matters were not within the
purview of the PJPs. In a later analytic stage, the AIR/MAP team reincorporated cost
estimates for district office functions as well as the maintenance and operations of district
and school buildings.

13

The outcomes included in our analysis of successful schools include percentage of students meeting the
Regents Learning Standards requirements for English and mathematics (for high schools) or students on a
trajectory to do so (for elementary and middle schools), student attendance, and dropout rates (for high
schools only).
14
This selection process is described in further detail below.
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It should also be noted that no analysis of the expenditures on home-to-school
transportation services or on debt service for school facilities was carried out as part of
this project. Exclusion of these components is not to say that they are not important.
Both interact in significant ways with any effort to address the adequacy of funding for
educational services. However, these components of school expenditure require
specialized analyses beyond the original scope of this project.
PJPs were not asked to impute dollar costs to the instructional programs they designed.
Relying on labor-market adjusted professional salary figures for educators and state mean
costs for matters such as fringe benefits, AIR/MAP researchers imputed these costs. PJPs
were not asked initially to develop sophisticated cost adjustments for economies and
diseconomies of scale accompanying large or necessary small schools and school
districts. The AIR/MAP team used statistical methods in combination with the PJP
specifications to estimate school and district scale economies. However, a subsequent
meeting of the Summary PJP Team was convened to review and revise the AIR/MAP
projections to account for the impact of small school size on resource specifications.
PJPs were not asked to convert instructional designs into state education finance
distribution formula components. Presumably, this is a legislative and executive branch
prerogative and not one for which most professional educators are equipped by training
or temperament to perform.
PJPs were not requested to determine instructional programs or costs associated with a
transition from what now exists to what might or ought to exist. Many individuals have
raised questions regarding the resource intensity that PJPs accorded elementary and early
childhood education in their design of what is “adequate.” These panels repeatedly
expressed a philosophy or instructional strategy of early intervention. Moreover, they
were certainly sensitive to the large body of students now in secondary school ill
positioned to benefit from proposed early interventions.
In the same manner, PJPs were not asked to reform other, often quite important,
components of New York’s education system. School district consolidation, charter
schools, devolution of authority in large districts, school board structural reform, and a
long list of other possible changes might well be in order. However, they were not the
focus of PJP deliberations.
Finally, professional judgment panel participants were not asked to consider per pupil or
aggregate costs or the statewide (re)distributional consequences of instructional designs.
However important these school finance dimensions, they were set aside as policy-system
prerogatives beyond the purview of professional educators. Their role was focused on
developing appropriate delivery systems to achieve desired student outcomes.

An Overview of the Project
Exhibit 1-1 provides an overview of the organization of the project so the reader can see
how the various steps in the process relate to one another.
American Institutes for Research
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Phase 1 of the project focused on the public engagement and initial successful schools
analyses. The public engagement processes, which are described in more detail in
Chapter Two, were designed by the Campaign for Fiscal Equity (CFE) to provide the
general public with the opportunity to provide input on the goals and objectives of the
process and on their thinking about what would be required to achieve the desired results
for children. Immediately prior to the implementation of the public engagement process,
CFE organized the Council for Costing Out (CCO), which encompasses a multitude of
organizations and agencies with an interest in education and school finance in New York
State. It is through the CCO that AIR/MAP was able to establish linkages with numerous
agencies that facilitated the legitimacy of the study and helped gain access to necessary
data during the course of the project. The CCO also provided a linkage to organizations
from which the AIR/MAP team was able to obtain nominations for those who might
participate in the professional judgment process.
The initial components of the successful schools analysis was directed toward identifying
schools that would be contacted to search for highly qualified educators to participate on
the one of the PJPs. The members of the PJPs were ultimately selected by the AIR/MAP
team based on responses to the inquiries.
Phase 2 of the process included the meeting of the professional judgment panels. These
included eight general education panels and two special education panels.
Phase 3 included three components: namely, the synthesis of the initial program
specifications, an analysis of teacher markets and geographic cost differences, and an
examination of current fiscal data to estimate current spending on district level functions
not included as part of the professional judgment process. The analysis of teacher
markets was, for the most part, focused on ascertaining how much more or less it costs to
recruit and employ comparable resources across geographic locations within the State of
New York.
Phase 4 included development of the initial estimates of the cost of the school prototypes
and some preliminary numbers related to the cost of adequacy. It also included the
conduct of reviews by the external panel of experts: Henry Levin, Margaret McLaughlin,
Kenji Hakuta, and Gary Natriello.
Phase 5 included meetings of the Summary PJP Team and the Stakeholder panel along
with public engagement forums that presented the preliminary results of the analysis to
the public.
Phase 6 is the production of the final report, which brings all of the various pieces
together.

American Institutes for Research

8

Management Analysis and Planning

Chapter 1 – Introduction and Overview

Exhibit 1-1: Overview of Project Components
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Organization of This Report
This report contains five main chapters and an extended set of formal appendices
available in a separate document. Chapter 1 provides some context to the project and
provides an overview of the results. Chapter 2 describes how the professional judgment
process is utilized to construct the foundation for estimating the cost of an adequate
education. Chapter 3 shows how geographic differences in the cost of school personnel
are accounted for in the analysis. In Chapter 4 the detailed results of the actual “costing
out” are presented. Chapter 5 offers conclusions and observations regarding processes
involved with and outcomes from this study.
Report Appendices (A through L) contain technical information and copies of materials
provided to the 56 New York education professionals who comprised the professional
judgment panels upon which the AIR/MAP research team depended to design
instructional programs capable of delivering an “adequate” education for public school
students in the state. Because of the magnitude of these appendices, they have been
placed in a separate document.
The five chapters of this report and detailed appendices will enable a reader to
comprehend fully this study’s results. In addition, however, this detailed reporting is
intended to fulfill one of the research team’s principal objectives, rendering transparent
the processes by which “adequate costs” were determined. These detailed materials and
descriptions of processes should enable other analysts to repeat these methods and to
substitute their own assumptions for those of the AIR/MAP researchers, should they
desire. As will be illustrated in a subsequent section, costing out analyses are highly
sensitive to the underlying assumptions.
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The key element of this study’s approach to estimate the cost of providing all students an
opportunity to meet the Regents Learning Standards is what is commonly referred to as
professional judgment (PJ). The primary characteristic of PJ methodology is that the
levels of resources necessary to deliver desired outcomes are estimated from
systematically derived judgments of groups of highly qualified education professionals.
In most instances where PJ methodology has been employed, researchers have relied
solely, or almost exclusively, on the outcome of the professional judgment process. In
this study, the researchers have attempted to augment that judgment by engaging other
interested parties in addition to examining resource allocation patterns of successful
schools.
The first phase of the study entailed a process of public engagement and identification of
successful schools. The successful schools analysis is discussed in more detail in
Appendix I of this report. Public engagement is a unique component of the AIR/MAP
study that tends to set it apart from similar studies. In this study, the opinions of a broad
base of individuals and groups interested in public schools were obtained to augment and
to inform the judgment of professional educators who participated directly in the
professional judgment process.
Public Engagement
During the spring of 2003 the New York State Council for Costing Out15 (CCO)
convened 13 meetings around the state to provide a forum for interested parties to address
two questions:16
x What constitutes an adequate educational opportunity?
x What do public schools in New York need in order to ensure all their students an
opportunity for an adequate education?
The first question was fundamental to the PJ process. Any estimation of costs requires
first the definition of “cost to do what?” That is, what are the specific outcomes to be
produced? The Court of Appeals in 1982 articulated a “sound basic education” as the
standard. The Regents defined sound basic as meeting the Regents Learning Standards,
and Judge DeGrasse considered, in part, the need for students to be able to perform
productively in the economy and engage in civic activities such as voting and serving as
15

The Council for Costing Out (CCO) is comprised of representatives of a number of stakeholder
organizations with an interest in education. The complete list of representatives and their organizations is
included in the acknowledgments to this report.
16
For a detailed report on public engagement see: New York State Council on Costing Out, Adequate
Funding for New York’s Schools: Communities Speak Out on What Students Really Need to Succeed;
June 2003. A copy of this report is provided in Appendix A of this report.

American Institutes for Research

Management Analysis and Planning

Chapter 2 – Measuring Pupil Need Through the Professional Judgment Process

jurors. Forum participants quickly agreed that the outcome standard should be the
Regents Learning Standards, but struggled with whether universal achievement was
realistic. Consensus ultimately was reached that the outcome standard should be that all
students be provided with a full opportunity to meet the Regents Learning Standards.
On the second question, there was a strong consensus that the following interventions and
programs were critical to providing all students, especially those who are deemed at-risk,
a full opportunity to meet the Regents Learning Standards:
x Early childhood programs, such as Head Start, full-day pre-kindergarten, and fullday kindergarten, supplemented with strong parent education components should
be available for all students.
x Intensive early literacy programs, with specially trained teachers or tutors, are
essential to ensure that all children read and write at grade level by the third
grade.
x Academic intervention services, including after-school, summer school, and other
programs that extend time on task should be available for all students who need
them.
x Depending on concentrations of students with special needs, small classes of 10 to
20 in elementary grades, 20 to 25 in middle grades, and up to 25 in high schools
were recommended.
x All students should have adequate access to guidance, social, and psychological
support services.
x High-quality professional development aligned with learning standards directly
related to teacher capacity and student-learning needs should be available to all
teachers.
x Schools should make a maximum effort to involve all parents in their children’s
education.
x All special education students should receive the services of well-trained and
highly qualified teachers in addition to other aids and services necessary for them
to succeed in inclusion settings. Regular classroom teachers should be trained to
meet the need of special education students.
All of the above information was provided to the educators participating in the PJ process
prior to their being convened.
Professional Judgment Panels
Several researchers have used professional judgment methodology to estimate the cost of
providing an adequate educational program.17. Although they have employed various
procedures, all have in common a reliance on the judgment of professional educators
derived through some systematic procedure. Just as there is no one best way to estimate
the cost of providing an adequate education, there is no one best way to conduct a study
that relies on professional judgment. There are, however, a number of criteria against
17

For example, see Chambers and Parrish (1982, 1984) and MAP Reports (1997, 2001) for previous
studies that have used this approach.
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which any professional judgment study can be measured. These may not be the only
criteria one would use to evaluate the professional judgment process, but AIR/MAP
proposes these as common sense standards against which any study of this type should be
evaluated.
Criteria for evaluating professional judgment adequacy studies:
1. Transparency
Transparency is the primary advantage attributed to the professional
judgment method for estimating adequacy. Therefore, the entire process
conducted should be explicit so that policy makers and others can consider
the validity of each aspect of their recommendations as well as the overall
quality of its outcomes. This would include, at a minimum, that the
following be reported:
x
x
x
x
x
x
x
x
x

Outcome standards used to define an adequate education
Participant selection criteria and procedures
The role of the participant and the purpose of the process
Participants’ knowledge of the purpose to which their work product
will be put
Participants’ qualifications
All assumptions and instructions provided to the participants
The roles of facilitators, observers and others participating in the
process
The original work product of each group
Who made decisions leading to substantive conclusions, including the
supporting rationale

2. Qualifications of Participants
Participants should be professional educators recognized as highly
competent educators who are experienced in allocating resources and
producing high-quality student outcomes.
3. Potential Conflict of Interest
To the extent possible, participants should be free of conflicts of interest.
To the extent that they have potential conflicts, these should be made
explicit.
4. Reliability
Multiple groups of similar expert educators should complete identical
exercises to enhance the reliability of the process.
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5. Records for Replicability
Sufficient records of the process should be reported to allow others to
replicate it.
6. Pricing
Prices used to estimate costs should be market prices or result from
rigorous economic analysis. (Price estimates tend to be beyond the
expertise of school and classroom professionals.)
Recruiting Process
The objectivity and expertise of the educators involved in the professional judgment
panels (PJPs) is critical to the validity of the final product. Objectivity of participants is
difficult to measure, but it is fair to note that all participants were aware that their work
product would be used to attempt to influence levels of resources made available to
public schools in the State of New York.
AIR/MAP engaged in an extensive effort to recruit highly qualified educators to
participate on each of the PJPs. Approximately 1,000 educators were considered for
participation in the study. These individuals were identified as a result of their
association with the Education Trust list of schools that are “beating the odds”18,
successful schools identified through a separate AIR/MAP methodology described in
Appendix I, and through nominations by members of the Council for Costing Out, school
superintendents, and the New York City Schools Chancellor. See Appendix B for
samples of correspondence with potential participants.
Selection Process
Approximately 275 educators responded to the invitations, and 56 were chosen to
participate. To ensure that the diverse categories of districts across New York State were
represented among the PJPs, the 275 responses were first sorted according to four
categories of school districts. These four categories are described below:19
x PJP 1 - New York City20
x PJP 2 - Mid- to Large-Sized Cities, Urban Fringes and Other Districts With High
Needs-to-Resource-Capacity – Districts other than New York City characterized
by a high Needs-to-Resource-Capacity index located in the vicinity of any:

18

This list can be found at http://www2.edtrust.org/edtrust.
For more details about the categorization of school districts see Appendix B (District Categorization
Methodology for the New York Adequacy Study). A discussion of the “needs-to-resource capacity” index
used by the New York State Education Department may be found in
http://www.emsc.nysed.gov/repcrd399/similar.html.
20
Most of the participants in the two New York City panels (PJP Category 1) were approved by the
Chancellor’s Office for New York City Public Schools.
19
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o Mid-size city (i.e. having a population less than 250,000) of a
Metropolitan Statistical Area (MSA) or Consolidated Metropolitan
Statistical Area (CMSA).
o Large city (i.e. having a population greater than or equal to 250,000) of a
CMSA.
o Urban fringes of mid-sized and large cities (i.e. including any incorporated
or census designated place) or places defined as urban by the Census
Bureau.
o Four select large and small towns (i.e. with populations greater than or
equal to 25,000, and between 2,500 and 25,000 inhabitants, respectively)
and one rural place (Cortland, Ogdensburg, Olean, Plattsburgh and
Watertown).21
x PJP 3 - Mid-sized Cities, Urban Fringes and Other Districts With Average or
Low Needs-to-Resource-Capacity – Districts characterized by an average Needsto-Resource-Capacity index located in:
o Mid-size cities (same as in PJP 2 definition, above).
o Urban fringes of mid-sized and large cities (same as in PJP 2 definition,
above).
o Large and small towns (same as in PJP 2 definition, above).
x PJP 4 – Rural Areas Across All Needs-to-Resource Capacities – Districts located
in:
o Any place defined as rural by the Census Bureau.
o Fifteen select places defined as rural according to the N/RC index and as
mid-size or large city urban fringe by the NCES locale classification.22
The next step was to ensure that each of the four general education PJPs was comprised
of at least one superintendent, elementary school principal, middle school principal, high
school principal, classroom teacher, special educator, and business official. With the
exception of New York City, no panel was to include more than one employee of a single
district.
Finally, within these constraints, every effort was made to select participants who
represented the size and geographic diversity of school districts in New York.
Overview of the Process
Over the course of this study AIR/MAP convened 12 professional judgment panel
sessions. In all, 55 outstanding educators participated, some on multiple PJPs.23 Eight of
the PJPs were designated general education and asked to design instructional programs
for student populations of varying incidence of poverty and English language
development needs. Two PJPs, comprised of selected members of the initial eight,
21

Detailed census definitions of CMSA and MSA are included in Appendix B.
In these instances, where the NYSED and NCES classification schemes contradicted each other, the
classification rule was determined by the NYSED N/RC index.
23
While 56 educators were originally invited and agreed to participate on the PJPs, one of the panel
members was unable to attend the scheduled meetings due to an unavoidable conflict. A subset of the
original eight PJPs served on the special education panels and subsequent Summary PJP Team.
22
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addressed the specific needs of students identified for special education. The final PJP,
which was referred to as the Summary PJP Team, met twice and assisted the AIR/MAP
research team interpret, clarify, review, synthesize, and revise as necessary the results of
the previous ten PJPs.
All of these PJPs were comprised of educators representing the four distinct categories of
New York State school districts described above.
On July 21-23, four general education panels, representing each of the four district
categories (i.e., PJPs 1, 2, 3, and 4), assembled at the New York State School Boards
Association office in Latham, New York.24 The following weekend, four additional PJPs
representing these four district classifications met and completed exercises identical to
those done the prior week. For this initial set of panels, the participants in each were
entirely comprised of members from these types of districts (i.e., the two PJP 4 panels
were entirely comprised of educators from rural districts). This produced eight sets of
initial results, two for each of the PJP categories 1 through 4.
All panels deliberated independently of one another. Each general education panel was
comprised of one superintendent, one special educator, one elementary school principal,
one middle school principal, one high school principal, a school business official, and a
classroom teacher. Except in the case of PJP 1 (New York City) no two participants on a
PJP were from the same school district. See Appendix B for lists of educators serving on
each PJP.
Prior to convening, each participant received a summary report of the public engagement
process, a summary of research on effective educational practices and interventions, and
instructions for completing the professional judgment process.25 Panelists were informed
that the public engagement report and summary of research were provided for their
information, and they could rely on them to the extent that they chose.
Participants were directed to design instructional programs for prototypical elementary,
middle, and high schools that they agreed would provide a full opportunity to the student
populations specified in the instructions to acquire the knowledge currently specified by
the Regents Learning Standards. Specifically, the panels were asked to design programs
to achieve the following objective:

24

The AIR/MAP team is deeply indebted to the NYSSBA leadership for providing their conference
facilities for not only the meetings of the PJPs, but also for a number of other strategic meetings that
occurred during the project.
25
See Appendices A and B for copies of the materials provided to the PJPs and other relevant information
associated with the selection and organization of the panels.
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Exhibit 2-1 – Desired Educational Outcomes
The federal No Child Left Behind Act and state law require all students in every
school district to meet the Regents Learning Standards within the next 11 years and
to make steady progress toward that goal each year. As of 2005, all high school
students (except for certain special education students) will be required to achieve
a passing score of 65 on the Regents examinations in English, social studies,
mathematics, and science to receive a high school diploma. As of the 2005-06
school year, students in grades 3-8 will be tested in English, and mathematics (and
shortly thereafter in science) to determine whether they are making satisfactory
progress toward meeting the Learning Standards. Rates of yearly progress toward
these goals will be disaggregated by racial, economic, disability and limited
English proficiency categories.
Your job is to design an instructional program that will provide all students in the
school a full opportunity to meet the Regents Learning Standards, and to attain a
Regents diploma. For students in the early grades and preschool, this means
designing an instructional program that will seek to address any learning problems
with which students enter school. For students further along in their educational
career, it means addressing any deep-rooted educational deficiencies that may
have developed as thoroughly as possible, and minimizing dropout rates.26
Only after they had designed instructional programs were the panel participants asked to
determine the types and levels of resources necessary to implement those programs.
The instructions developed by the AIR/MAP team contained 14 assumptions that
described the context in which an instructional program was to operate and certain
constraints on the resources the PJP could affect. The purpose of the assumptions was to
make the exercise as realistic as possible within the constraints of available participant
time and expertise. For each PJP, prototypical school enrollments were the average
enrollment of elementary, middle, and high schools within that school-district category.
Panelists were instructed to assume that specified levels of spending on facilities, district
administration, and transportation were given and could not be changed as part of the
exercise. They were told that the levels of textbooks, instructional supplies and
equipment, and teacher training are typical of schools in the district category under
consideration. That is, panelists were to assume that prototypical schools were not being
newly created, but rather that these schools were to be thought of as ongoing enterprises.
Also, they were told to use their professional judgment of what types of special education
students should be served in neighborhood schools, as opposed to other locations (e.g.,
programs provided by the Board of Cooperative Educational Services (BOCES)).27

26

This statement was presented to the PJPs in the original instructions provided to the panels to carry out
their job during the summer meetings.
27
The two special education PJPs addressed this issue in greater detail.
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Finally, panelists were instructed to assume that all personnel were state-certified and that
salaries were adequate to attract and retain these personnel. Asking panels to make these
assumptions does not necessarily imply that they are true; but these issues are beyond the
scope of this study and, in some cases, participants would have lacked specific
knowledge or expertise to render a professional judgment.
The first task completed by each PJP required all participants to review and agree upon a
list of program elements (e.g., personnel, supplies, assessment) required to implement an
instructional program sufficient to produce the outcome standard specified above. Over
the next three days the PJPs completed six additional tasks. The final task was an
evaluation of the process by each participant. The other five tasks required each PJP to
develop instructional programs calculated to meet the educational needs of various
student populations, in accordance with the specified outcome standard. These student
populations were characterized by varying percentages of students in poverty and of
English language learners (ELLs). The poverty levels ranged from the 25th to the 90th
percentile of eligibility for federally subsidized meals within the specified PJP and the
median and 90th percentile of English language learners (ELLs) specific to each PJP. All
PJPs completed a common exercise where the student eligibility for free- or reducedprice lunch and ELL identification were set at the state median. See Exhibit 2-2 for a
tabular summary of the scenarios presented to each of the PJPs.
Exhibit 2-2 – Permutations of Scenarios Completed by Professional Judgment Panels
Scenario
1
2
3
4
5
% Free/Reduced Lunch
34.2
65.8
85.3
93.0
96.6
PJP 1
% English Language Learners
1.5
9.7
9.7
9.7
26.7
% Free/Reduced Lunch
34.2
45.9
62.5
79.7
91.9
PJP 2
% English Language Learners
1.5
2.6
2.6
2.6
18.8
% Free/Reduced Lunch
4.5
11.7
23.6
34.2
36.0
PJP 3
0.9
0.9
1.5
0.9
% English Language Learners
0.9
% Free/Reduced Lunch
18.1
30.6
34.2
40.4
49.7
PJP 4
0.0
1.5
0.0
1.8
% English Language Learners
0.0
Grey cells denote state median values. Yellow cells denote PJP-specific median values.
Exhibit 2-2 states that for their first scenario PJP 1 was required to design an adequate instructional
program to serve a student body in which 34.2 percent were eligible for free or reduced lunch and 1.5
percent were English language learners.
On August 18-19 and August 25-26, two separate PJPs were convened to specifically
address services for special education students – one panel for each set of dates. These
panels were comprised of a subset of educators who had served on the original eight
panels.28 As their focus was special education, these two panels included all eight special
educators from the prior PJPs, one from each of the PJP types 1-4. This placed four
special educators on each of the special education PJPs, which were then balanced by
28

Only a single member of one of the special education PJPs did not participate in any of the general
education PJP meetings.
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four general educators. These were selected to balance the range of professional
expertise found in the general education PJPs (i.e., teaching, school administration, and
business office). Selection was also guided by the desire to have two representatives
from each of the four categories of general education PJP on each committee. Thus, each
of these two special education panels had four general and four special education
representatives from the New York City to the rural PJP types. Both special education
PJPs were given the same instructions (see Appendix B).
On December 10, 2003 and January 14, 2004, a summary panel was convened for the
purpose of assisting the AIR/MAP research team in clarifying, interpreting, and
synthesizing the results of the previous ten panels. The Summary PJP Team members
were selected from the larger set of participants engaged in the initial ten panels. The
Summary PJP Team members were selected to achieve a professional balance
comparable to the initial general education panels described above (i.e. to include general
and special education instructional expertise, as well as administrative and business office
representation). Members were also chosen to allow a regional balance between New
York City, other large to mid-level cities, and rural areas.29
The members of this summary panel also represented and described the process to date
and program results at a Stakeholder Meeting, held in Latham on December 11, 2003. In
addition to these PJP representatives, the stakeholder panel consisted of representatives
from various constituency groups with an interest in the reform of school finance. These
additional stakeholder panel members included representatives of parents, school board
members, taxpayers, legislators, the New York State Education Department, the
Governor’s staff, and the current Commission appointed by the Governor of New York to
review school funding alternatives.
The stakeholder committee was provided the latest data used by the AIR/MAP team to
develop the adequacy cost estimates. The non-educator members of the stakeholder
panel had the opportunity to query the members of the professional judgment panels
about their program designs and specifications and to provide input to the AIR/MAP
team prior to the final processing and analysis of the data. This meeting included a
general presentation of study approach, comments from PJP participants regarding their
experience and results to date, three breakout sessions to discuss a specific set of
questions posed by the research team, and a general discussion regarding the
specifications and the process. The questions discussed in the breakout meetings as well
as notes from each of the sessions from this day are included in Appendix B.
Synthesis of the PJP Specifications – Translating Specifications into Cost
Estimates
Following the initial meetings of the PJPs in the summer of 2003, the AIR/MAP team
had 40 data points from the general education panels and 8 additional data points from
the special education panels. These data points included all of the resource specifications
alongside the designated mean enrollment levels for each school level (i.e., elementary,
29

See Appendix B for the instructions used with this panel.
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middle and high schools) and the composition of student needs as reflected by the percent
of students eligible for free and reduced lunch programs, English language learner
programs, and special education services.
The first step was to discern whether these data reflected any systematic patterns of
variation. The first graphics that were created to begin exploring these data are presented
in exhibits 2-3A, B, and C. Each exhibit shows the relationship between per pupil
expenditures for school program costs across the poverty levels presented to each of the
PJPs during their exercises. School program costs include the total expenditures on the
school-level resources specified by each PJP excluding preschool programs (i.e., prekindergarten and early childhood development programs), which were treated
separately.30
To aggregate to total expenditure, it was necessary to multiply the full-time equivalencies
of personnel by the average compensation levels for the various categories of school
personnel included in the elementary, middle and high school prototypes developed by
the PJPs.31 The total personnel costs were then added to the total of the non-personnel
costs for instructional supplies, materials, equipment, professional development, and
student activities to determine the total per pupil expenditure.

30

As indicated previously, school program costs also exclude district-level functions such as central
administration, maintenance and operations, school facilities, and transportation services. In addition,
discussion with members of the Summary PJP Team in subsequent meetings indicated that these school
program costs excluded interscholastic athletic programs and expenditures on non-personnel resources for
school administration.
31
Average compensation levels were derived from the Personnel Master Files (PMF) provided by the
NYSED. AIR/MAP calculated the pupil-weighted averages of the full-time salaries for teachers,
principals, and other certified personnel and estimated from Census sources the average salaries of noncertificated personnel. These data were pupil-weighted so that the salaries represented those paid to
personnel working in the district attended by the average student in New York State. Use of a pupilweighted average compensation level allows us to use a geographic cost adjustment in a way that is fiscally
neutral with respect to the number of students within a district. The data on benefit rates was provided by
Charles Shippee of the NYSED and were derived from the ST3 fiscal data files maintained by the
department.
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Exhibit 2-3A - Necessary Per Pupil Expenditure for Elementary School Program
Specifications Across School Poverty
(excludes preschool program costs as well as district administration, maintenance and
operations, school facilities, and transportation)
$16,000
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Exhibit reads: The calculated per pupil costs of the specifications developed by the PJPs representing rural districts for an elementary school
with relatively low poverty (i.e., 18.1 percent of the student body eligible for free or reduced lunch) are $10,000 and $12,417, respectively.

Exhibit 2-3B - Necessary Per Pupil Expenditure for Middle School Program Specifications
Across School Poverty
(excludes preschool program costs as well as district administration, maintenance and
operations, school facilities, and transportation)
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Exhibit reads: The calculated per pupil costs of the specifications developed by the PJPs representing rural districts for a middle school with relatively
low poverty (i.e., 18.1 percent of the student body eligible for free or reduced lunch) are $10,028 and $11,210, respectively.
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Exhibit 2-3C - Necessary Per Pupil Expenditure for High School Program Specifications
Across School Poverty
(excludes preschool program costs as well as district administration, maintenance and
operations, school facilities, and transportation)
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Exhibit reads: The calculated per pupil costs of the specifications developed by the PJPs representing rural districts for a high school with
relatively low poverty (i.e., 18.1 percent of the student body eligible for free or reduced lunch) are $9,361 and $10,735, respectively.

The various points on each diagram represent the total per pupil expenditure derived
from each of the exercises, and each point is color coded according to the PJP from
which it came. There are four trend lines on each of the diagrams, and each trend line
corresponds to one of the four PJP categories. Each trend line starts and stops at the
extreme values of the poverty levels reflected in the set of exercises for each PJP
category. For example, one can see that the poverty levels included in the exercises for
PJP 2 (Other Urban) ranged from about 34 percent to over 90 percent of students
eligible for free and reduced price lunch programs.
At first glance, these exhibits suggest a disparate pattern of variation of adequacy with
respect to one dimension of pupil need: namely, poverty. However, a more detailed
examination of these data reveals some interesting patterns. Each of the PJP four
categories was instructed to specify resources for schools that were of a different sizes
equal to the within-PJP average. For example, the average enrollment for elementary
schools in PJP 1 (New York City) was 774, while the average enrollment of elementary
schools in PJP 4 (Rural) was set at 414. It turned out the average elementary enrollment
levels for elementary schools in PJPs 2 and 3 (Other Urban and Average and Low Need
Suburban) were quite similar at 504 and 492, respectively. With this in mind, one can
see that school size appears to play a role in the way panels specified resources. The
smaller schools specified for the rural PJP show somewhat higher per pupil costs than the

American Institutes for Research

22

Management Analysis and Planning

Chapter 2 – Measuring Pupil Need Through the Professional Judgment Process

larger suburban and urban schools, and the significantly larger elementary schools in
New York City exhibited even lower costs at any given level of poverty.
Virtually, all of the lines exhibit a positive slope with respect to poverty (i.e., higher
levels of student poverty are associated with higher per pupil expenditures), though the
slope for the New York City line was relatively gentle. The impact of increases in
poverty in PJP 2 (Other Urban) tended to be much larger as reflected in the steeper slope
of the trend line for this category.
The next step for the AIR/MAP team involved synthesizing the patterns of variation
reflected in these initial specifications developed by the PJPs. Using the range of size
and pupil needs reflected in the 40 data points provided by the general education PJPs,
the AIR/MAP team used statistical methods (i.e., multivariate regression models) to
construct representative patterns of variation in the specified personnel and non-personnel
resources required to achieve the goal put forth in the PJP exercises (i.e., that in Exhibit
1) across the schools of varying size and pupil demographics in New York State. Eight
additional data points provided by the special education PJPs, making a combined total of
48 data points (i.e., 40 from the general education and eight additional from the special
education PJPs), were utilized to obtain further information about how special education
resources varied across different levels of identification of special education eligible
students.32
The multivariate analysis was utilized to generate a set of worksheets that presented the
patterns of variation in elementary, middle, and high school program specifications and
subsequent expenditures in relation to school enrollment and pupil needs as proxied by
the percent of students eligible for free and reduced priced lunch programs (henceforth
referred to as student poverty), English language learner (ELL) programs, and special
education services. The worksheets represented the best estimate, vis-à-vis a multivariate
analysis of the patterns of variation observed in the initial PJP data points, of the
necessary resources at each schooling level (elementary, middle and high) required to
achieve the objective put forth in Exhibit 2-1 across schools of varying size and need.
Therefore, the estimated FTE staffing levels and expenditures contained in the
worksheets represented an amalgam of the specifications of the various PJP teams from
all across the state.33
Summary PJP Team Review
This synthesis of the initial PJP specifications were used as the basis for presentations
made by the AIR/MAP team to the Summary PJP Team and Stakeholder Panel meetings
held in December of 2003. The worksheets were explicitly designed to present the
specifications in a way to obtain reactions from the Summary PJP Team and to permit
32

The raw data derived from these initial exercises are presented in Appendix G along with the regressions
that were used to synthesize the resource specifications.
33
Appendix G contains each of the major sets of worksheets from which all simulations contained in this
report have been run. It also contains the raw data derived from the initial specifications of the summer
meetings of the PJPs along with the regressions used to process those data and create the initial worksheets
used for the Summary PJP meetings in December of 2003.
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them to make any revisions deemed necessary to achieve the desired results for the
children of New York State as described in Exhibit 2-1. The worksheets lay out the
estimated total FTE for each category of school personnel and the total expenditure for
each specific type of non-personnel resource by school level (i.e., elementary, middle and
high) across schools of varying levels of size and need.
The AIR/MAP research team next selected representatives from the original panels to
serve on the Summary PJP Team. Through a structured set of exercises, the AIR/MAP
team asked the Summary PJP Team to review the patterns of resource utilization
represented in the worksheets in Appendix G and to provide further input as to whether
these patterns of resource use are appropriate to achieve the desired goals. At all points
along the way, the AIR/MAP team encouraged the Summary PJP Team to keep the goals
in mind and to evaluate how each resource specified will be used to achieve the desired
outcomes. Based on the advice of the Summary PJP Team modifications were made to
the synthesized specifications.
Description of the School-Level Worksheets
The school-level worksheets were organized around instructional programs or service
delivery systems directed at specific populations of students. First, there were separate
worksheets for elementary, middle, and high schools, and each of these worksheets
included the resources required for the specified grade-level appropriate instructional
programs. Exhibit 2-4 below lays out the programs included in each of the school-level
worksheets.
Exhibit 2-4 – Programs Specified in PJP Worksheets by Schooling Level
Elementary
Middle
Program
High School
School
School
Kindergarten
Grades 1 through 5
Grades 6 through 8
Grades 9 through 12
Pre-kindergarten (4 year olds)
Early childhood development (3 year olds)
Extended day
Extended year
The elementary school included programs for kindergarten students, students enrolled in
grades 1 through 5, pre-kindergarten students (i.e., 4 year olds), those in early childhood
development (i.e., 3 year olds), and programs for students requiring extended day and/or
extended year (i.e., summer school) services. The middle and high school programs
included the appropriate services for grades 6 through 8 and 9 through 12, respectively,
along with the extended day and year programs.
Within each program component there were two types of resources: personnel and nonpersonnel. The personnel data on these worksheets were expressed in the form of total
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full-time-equivalent staff, while the non-personnel data are expressed in total dollar
expenditures.
Summary and An Example of the Synthesis
The exhibits presented in this section provide an example of the patterns of variation
found in the data following the final stage of meetings between the AIR/MAP team and
the Summary PJP Team that occurred in January of 2004. It is important to recognize
that this set of results represents only one of the possible specifications underlying the
adequacy cost estimates presented later in this report. The AIR/MAP team has conducted
a full simulation of the PJP specifications at various stages of the work. For ease of
future reference, each stage of the analysis and synthesis process is described below:
Stage 1. Initial specifications—Summer 2003. This stage reflects the synthesis of the
initial specifications presented to the AIR/MAP team by the original ten general and
special education PJPs following the summer meetings.
Stage 2. Summary PJP Revisions #1—December 10th, 2003 meeting. This stage
reflects the revised specifications that were based on the December meetings of the
Summary PJP Team.
Stage 3. Summary PJP Revisions #2—January 14th, 2004 meeting. This stage
reflects the revised specifications that were based on the January meetings of the
Summary PJP Team that were held, in part, to respond to comments of the full
Stakeholder panel meeting of December 11th, 2003.

The expenditure figures represented in the exhibits that follow represent total school
program expenditures per pupil only and do not include preschool programs or any of the
district-level functions such as central administration, maintenance and operations, hometo-school transportation, and school facilities that were not included in the school
prototypes developed by the PJPs. The way in which these four components are handled
is discussed later on in this chapter. These figures also use standardized or average
compensation rates (including salaries and benefits) for the various categories of school
personnel included in the school prototypes. Adjustments for geographic differences in
the costs of education are used to apply these prototypes at a subsequent stage of the
analysis.34
The Base Level of Resources: the Effects of School Size
Based on our analysis, some resources vary significantly with school size, while others
do not. Exhibit 2-5 shows the relationship between expenditures per pupil and school
size, controlling for pupil needs, within the ranges of enrollment represented in the
original PJP exercises this summer for elementary, middle, and high school,
respectively.35 At each school level, the PJP specifications generate a negative
relationship between overall expenditures per pupil and the enrollment of the school.
34

Details on construction of the index used to adjust the cost figures for geographic differences are
contained in Chapter 3.
35
We are only able to reflect the economies of scale that are represented within the range of schools sizes
included in the PJP exercises. To go beyond these limits would not be an appropriate use of the data.
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Exhibit 2-5 reveals that, based on the PJP specifications, the total estimated cost per pupil
decline by 16.8 percent in moving from the smallest prototypical elementary school (with
enrollment equal to 414) to the largest (with enrollment equal to 774) the PJPs were
required to specify resources for.36 In addition, this exhibit also shows that the average
middle and high school of sizes within our sample range (543 to 951 and 576 to 1,184 for
middle and high schools, respectively) cost more per pupil than an elementary school of
the same scale.37
Exhibit 2-5 - Index of Per Pupil Expenditure by Enrollment Level for Elementary, Middle,
and High Schools
$16,000

$14,000

$12,000

$10,633

$10,482

$10,443

$10,790

$10,000

$10,072

$9,899
$8,975

Per Pupil
Expenditure

$8,000

$9,428

Middle

High
$10,207

Elementary

$6,000

$4,000

$2,000

$0
0

200

400

600

800

1000

1200

Enrollment
Exhibit reads: The projected per pupil costs of large elementary, middle and high schools (with enrollments of 774, 951 and 1,184,
respectively) are $8,975, $9,428 and $10,207, respectively.

The Resource Effects of Increases in Poverty
Exhibit 2-6 shows the relationship between expenditures per pupil and the percent of
students eligible for free- and reduced price-lunches, controlling for school enrollment
and the percent of other special need students. The exhibit shows a positive relationship
between per pupil costs and school poverty, based on the responses of the PJPs. Based
on these specifications, it appears that poverty has a very dramatic impact on elementary
36

This is easily calculated as follows:
(Per Pupil Expenditure Enrollment=414 - Per Pupil Expenditure Enrollment=774) / Per Pupil Expenditure Enrollment=414 or
($10,790 - $8,975) / $10,790 = 0.168.
37
This is shown by the fact that for all enrollment levels above 543 the elementary school line falls below
the middle school line, and the middle school line in turn falls below the high school line.
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relative to middle and high school programs. For an elementary school at a low poverty
level (i.e., with 4.5 percent of its students eligible for free or reduced lunch) per pupil
expenditure would be 18.1 percent lower than a school with average poverty (i.e. with
34.2 percent of its student body being free/reduced lunch eligible).38
Exhibit 2.6 - Per Pupil Expenditure for the Base Program by Percent of Pupils Eligible for
Free & Reduced Price Lunches for Elementary, Middle, and High Schools
$16,000

$13,939
$14,000

$12,645
$11,662

$12,000

$10,072 $9,899

$10,443

$10,000
Per Pupil
Expenditure $8,000

$8,251

$8,868 $8,885

$6,000

$4,000

$2,000

$0
4.5%

34.2%

91.6%

Percent of Pupils Eligible for Free or Reduced Price Lunch

ELEMENTARY SCHOOL

MIDDLE SCHOOL

HIGH SCHOOL

Exhibit reads: The calculated per pupil costs of average poverty elementary, middle and high schools (with percent of student body eligible
for free or reduced lunch equal to 34.2 percent) are $10,072, $9,889 and $10,443, respectively. Note, this assumes percent of special
education and English language learner students equals 9.8 and 0.9 percent, respectively.

The Resource Effects of Additional Students Eligible for Special Education Services
Exhibit 2-7 shows the relationship between total expenditures per pupil and the percent of
students eligible for special education services in the elementary, middle and high school
models derived from the PJP specifications. For each school level, an increase in the
identification of special education students from 9.8 percent to 14.2 percent is associated
with approximately a 2 to 3 percent increase in total spending per pupil. It is at 2.8
percent at the elementary level, 2.0 percent at the middle school, and 2.6 percent at the
high school level.

38

This can also be easily calculated:
(Per Pupil Expenditure 34.2% Poverty - Per Pupil Expenditure 4.5% Poverty ) / Per Pupil Expenditure 34.2% Poverty or
($10,072 - $8,251) / $10,072 = 0.181.
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Exhibit 2-7 - Per Pupil Expenditure by Percent of Students Receiving Special Education
Services Across Elementary, Middle and High Schools
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$2,000
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MIDDLE SCHOOL

HIGH SCHOOL

Exhibit reads: The calculated per pupil costs of elementary, middle and high schools with percent of student body in special education
equal to 9.8 percent) are $10,072, $9,889 and $10,443, respectively. Note, this assumes percent of students eligible for free or reduced
lunch and English language learner students equals 34.2 and 0.9 percent, respectively.

The Resource Effects of Additional English Language Learners (ELL)
Exhibit 2-8 shows the relationship between total expenditures per pupil and the percent of
students eligible for ELL programs in the elementary, middle and high school prototypes.
For each school level, an increase in the percent of students who are identified as ELL
from 0.9 percent to 18.8 percent is associated with an approximate 3.2 percent at the
elementary level, 3.5 percent at the middle, and 3.4 percent high school level.39

39

Note that the charts presented in this section attempt to isolate expenditure changes in response to
variation in a particular scale or need characteristic holding all other characteristics constant. Therefore,
the preceding charts illustrate the marginal expenditures with respect to changes in scale or needs. It is
important to note that the analysis does not imply that the PJPs devoted no resources for poverty, special
education or ELL in school exercises where the percentage of student with these special needs were low.
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Exhibit 2-8 - Per Pupil Expenditure by Percent of English Language Learners for
Elementary, Middle, and High Schools
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Exhibit reads: The calculated per pupil costs of elementary, middle and high schools with percent of student body that are English
language learners equal to 0.9 percent) are $10,072, $9,889 and $10,443, respectively. Note, this assumes percent of students
eligible for free or reduced lunch and in special education equals 34.2 and 9.8 percent, respectively.

Description of the District-Level Special Education Resources
The district level worksheet reflects specifications developed by the special education
PJPs, and it encompasses three dimensions of special education services.40 A portion of
these resources reflect related service personnel who serve multiple schools throughout
the district, but who generally operate out of the district office or possibly other agencies
such as the BOCES. These resources have been specified in terms of personnel or nonpersonnel resources, but may be translated into tuition or other kinds of transfers among
districts or between districts and other agencies. In addition, there are some special
education teaching resources specified in this district model that are available to serve
other low incidence special education students who are unlikely to be distributed evenly
across schools. Finally, the special education PJPs decided to specify the preschool
special education resources at the district level rather than attach them to schools. For
this reason, all preschool special education resources originally specified at the school
levels were set to zero. As with the school-level worksheets, personnel resources are
expressed in FTEs, while the non-personnel resources are expressed in dollars per pupil.

40

An example of this worksheet can be found in Appendix G.
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There is one important change, however, in the way personnel FTEs are calculated at the
district level. The special education PJP tied these resources to district enrollment rather
than to the number of students specifically identified as eligible for special education
services. That is, regardless of the actual special education identification rate, FTEs are
expressed as a total per one thousand (1,000) students enrolled in the district. To be
clear, the enrollment figures refer to total enrollment and not enrollment in special
education. The numbers in the worksheet represent averages over the values specified by
the two special education panels. The model district represents the average size of school
districts in New York State, which enrolls about 4,225 students. For example, the panels
specified that a district enrolling 4,225 students would need 1.10 FTE physical therapists
to serve the population of students who might need such services. This calculates to
represent an average of 0.26 FTE physical therapists per 1,000 students enrolled (i.e.,
(1.10 FTE / 4,225 District-Level Enrollment * 1,000 Students) = 0.26 FTE Per 1,000
Students Enrolled).
Exhibit 2-9 shows the average per pupil expenditures attributed to these components of
the special education at the district level. The overall per pupil expenditure required to
cover the necessary district-level resources for special services was $437 for each pupil in
the district, regardless of their status with respect to special education. The largest
proportion (42 percent) of this is attributable to personnel services for kindergarten
through grade 12, while smaller shares are earmarked for preschool personnel and nonpersonnel resources for all students (34 and 24 percent, respectively).
Exhibit 2-9 - Per Pupil Expenditure on District-Level Special Education Resources (Share of Per
Pupil Expenditure in Parentheses)

$106 (24%)

$183 (42%)

K-12 Personnel Resources
Preschool Personnel Resources
Non-Personnel Expenditures

$149 (34%)

Exhibit reads: The projected per pupil costs of district-level for special education services for kindergarten through grade 12, preschool
and non-personnel services (spread over all students) are $183, $149 and $106, respectively. Note, these respresent costs per pupil
over all pupils in the district, regardless of whether they are in special education or not.
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Summary Description of the PJP School Program Specifications
The most important point to keep in mind in interpreting the levels of education resources
emanating from the PJP process is the outcome standard specified for this study. Each
committee was asked to design a program that would provide all students in a school a
full opportunity to meet the Regents Learning Standards, and to attain a Regents
Diploma. Committee discussions focused on considerable challenges associated with
meeting this outcome standard41, especially in the state’s high poverty schools. It is with
this outcome standard in mind that the program specifications resulting from the PJP
process must be interpreted.
The main component of the PJP specifications underlying the adequacy standards found
in this report is a strong instructional base for all students; with additional resources
added as school poverty rises. In addition, the base instructional program was built
around a solid foundation of professional development for all staff members.
The program developed by the PJPs also includes a substantial investment in early
childhood programs, including full-day kindergarten for all. High quality early childhood
and preschool programs targeted to children ages three and four, respectively, were also
included and subsequently costed out. The program specifications provided public
support for these programs targeted to the proportion of three and four year olds in
poverty based on school-level free and reduced lunch eligibility.
A highly integrated program was designed for children with disabilities. More than 95
percent of the elementary children with disabilities were expected to be served in
neighborhood schools, while about 90 percent of middle or high school children with
disabilities would be served in their neighborhood schools.
Extended day and year programs were also considered a critical component of meeting
the outcome standard. As with the early education programs, enrollments in these
extended time programs were linked to the percent of students living in poverty attending
the school.
The discussion below summarizes the PJP results in terms of alternative student to staff
ratios. In interpreting these ratios, it is important to keep in mind that the purpose of the
PJP exercises was to specify the resources considered necessary to achieve educational
adequacy. Although resource quantities resulting from these exercises are specifically
delineated (e.g., core classroom teachers, other teachers, instructional assistants, etc.), no
intent is implied that individual school districts and schools should be constrained by
these specifications. Rather, it is believed that individual schools should be allowed
41

As evidence of its high standards, The Education Week, Quality Counts 2001 Report gave New York an
“A” for its standards and accountability. In addition, the American Federation of Teachers report, Making
Standards Matter, 2001, offered the following: “The standards are strong, most of the tests are aligned to
strong standards.” It should be noted that this high standard has been incorporated into the state’s
obligation to meet levels of proficiency as dictated by the federal No Child Left Behind Act. A summary
of New York’s approved NCLB accountability plan can be found at
http://www.emsc.nysed.gov/deputy/nclb/accountability/2-03-att-b.htm.
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flexibility to use their resources in ways they believe will be most effective within each
local context. Thus, in interpreting the class size estimates shown below, it should be
kept in mind that localities should be free to make trade-offs among the various
categories of personnel (i.e., core classroom teacher, instructional aides, and other nonteaching staff) as they see fit to meet the programmatic needs of students. How local
school officials decide to use these resources will affect such measures as class size
within each school. Such decisions would continue to be determined locally.
Core Educational Programs
Three alternative ratios may best summarize the program specifications emanating from
the PJP process. The first measure is class size, which results from dividing the number
of students in the school by the number of core teachers specified by the panelists. The
pupil-teacher ratio includes all of the teachers in the school in this type of calculation.
For example, this ratio includes art, music, and physical education teachers, as well as
specialists in the areas of special education and Title I. Yet, a third ratio would be that of
pupils to all professionals in the school, which would also add other professional staff
specified for the school to the counts above. These include such supplemental staff as
counselors, nurses, psychologists, social workers, and building administrators. In
interpreting these last two ratios, keep in mind that unlike current practice in most New
York school districts, virtually all special education service providers have been directly
assigned to neighborhood schools.
These three ratios are shown for elementary, middle, and high schools at the three levels
of school poverty specified for the panels. Because each of these successive measures
counts more of the school’s professional staff, these ratios become progressively smaller.
One observable trend is added emphasis on the earlier grades, with the ratios generally
growing progressively larger in the upper levels of schooling.
The resource ratios shown in the table below also generally decline as poverty rises,
reflecting the general view of the panels that more resources are needed in high poverty
schools to meet the outcome standards specified for this study. However, this is not
always the case as shown for middle school class size, which remains constant as poverty
increases. In reviewing this trend, the summary PJP panelists argued that this
relationship between class size and poverty made sense in middle schools because of the
fairly generic nature of the middle school curriculum. Bigger issues for this population,
they argued, were programs such as dropout prevention and counseling. Thus, while
class sizes remained flat as poverty rises, more “other” (non-core) teachers and support
staff were added. Conversely, given the much more specialized nature of the high school
programs, substantial class size differences were specified for this level of schooling with
rising poverty. To allow for these kinds of differences, the relationship between
allocations of education staff and poverty is best viewed through the types of multiple
measures featured in the Exhibit 2-10, below.
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Exhibit 2-10 – Alternative Measures of Pupil to Staff Ratios
Percent Students Eligible for Free and
Schooling
Reduced-Priced Lunch
Class Size and Staffing Ratios
Level
4.5%
34.2%
91.6%
Elementary Class size
Pupil-teacher ratio
Pupil-to-all professional staff ratio
Middle
Class size
Pupil-teacher ratio
Pupil-to-all professional staff ratio
High
Class size
Pupil-teacher ratio
Pupil-to-all professional staff ratio

16.8
12.3
9.9
22.6
15.1
12.3
29.1
16.9
13.1

15.7
10.6
8.6
22.6
14.7
11.9
24.3
15.1
12.1

14.0
8.4
6.8
22.6
14.1
11.3
18.4
12.6
10.3

Notes: All class sizes and pupil-staff ratios presented in the table above are based on resource
specifications at Stage 3 of the professional judgment process.
Class size = Total Enrollment / Core Classroom Teachers
Pupil-teacher ratio = Total Enrollment / (Core Classroom Teachers + SE Teachers + Other Teachers)
Pupil-to-all-professional-staff ratio = Total Enrollment / (Core Classroom Teachers + SE Teachers +
Other Teachers + Guidance Counselors +
School Psychologists + Social Workers +
Other Pupil Support + SE Pupil Support +
Nurses + Librarians-Media Specialists +
Principals + Assistant Principals +
Other Professional Staff)

Elementary School42
For grades 1-5, class size for an elementary school at the average poverty level for the
state (34.2 percent free and reduced lunch eligibility) was set at about 17, falling to 14
students in very high poverty schools (i.e., where 91.6 percent of the students were free
or reduced lunch eligible). These class sizes, as well as all of the other resources
included in their specifications, were based on the professional judgment of the panel
members. Rationale for these determinations cited by panel members included
research43, the need for reduced class size due to the much higher integration of special
education students as compared to current practice44, and the high educational outcome
standard set by the state.
42

Discussions of resource specifications at each schooling level focus on resources required for a school
with enrollment set approximately at the mean size for each level, elementary, middle or high. Systematic
variations in staffing ratios were also associated with variations in school size that exist across the state.
43
As an example class size research, see the Tennessee Project STAR Final Report by Word et al. (1990).
44
Data from the 2002 Annual Report to Congress on the Individuals with Disabilities Education Act
(IDEA), distributed by Office of Special Education Programs (OSEP), US Department of Education,
reveals that nearly one-half of all special education students in New York State spend over 20 percent of
their school day outside the general education classroom. For more on this, go to http://www.ideadata.org/.
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On average, one teaching assistant was included to be shared across three elementary
classrooms. In addition to core classroom teachers, one “other” teacher was included for
every three core classroom teachers, with this ratio increasing to about one “other”
teacher per two core classroom teachers in very high poverty schools. This “other”
category includes specialists teaching such things as art, music, and physical education.
In high poverty schools, reading teachers, language arts specialists, and math specialists
were included in this “other teacher” category. Additional pupil support personnel such
as social workers, school psychologists, guidance counselors, nurses, and librarians were
specified for the highest poverty schools.
Middle School
Average class size for grades 6 to 8 was set at about 23 students. “Other” teachers were
allocated to the average middle school at a ratio of about one for every 2.6 core
classroom teachers. For middle schools with high percentages of students in poverty this
ratio dropped to one “other” teacher for every 2.2 core teachers. This resulted in a pupilteacher ratio for middle schools at the average poverty level of about 15.
In addition, social workers, school psychologists, guidance counselors, nurses, and
librarians were specified. In the average middle school of 950 students, a total of ten fulltime-equivalent professional support staff was included. Accounting for all professional
staff, the average pupil-to-all professional staff ratio for middle schools at the average
poverty amounted to approximately 12.
High School
Class size for grades 9 through 12 was set at 24, dropping to 18 in very high poverty
schools. On average, “other teachers,” as described above, were allocated to high schools
at a ratio of one for every 2.2 core classroom teachers. Counting all teachers in a school,
the student teacher ratio for high schools was set at an average of 15, ranging from 13 to
17 in high to low poverty high schools, respectively.
In addition, in the average high school of 1,131 students, 12.1 full time equivalent
professional support staff were included. Including all credentialed staff, the ratio of
students to all professional staff at the high school level was 12, ranging from 10 to 13 in
the state’s highest and lowest poverty high schools.
Special Education
All of the PJP panels came up with a fairly similar vision of the sub-population of special
education students that should be served within their neighborhood school as opposed to
more centralized assignments (e.g., a special class in some neighborhood school or a
special school). Nearly all of the panels placed this percentage at about 90 to 95 percent.
For grades 1-5, the average caseload across all categories of disabilities was about ten
students per special education teacher in schools with average incidence of special
education and average poverty. With changes in poverty, this ratio ranged from an
average of 11.4 in low poverty schools to 7.8 in higher poverty schools.
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For grades 6-8, the average caseload across all categories of disabilities was about 11.5
students per special education teacher in schools with average incidence of special
education and average poverty. At the high school level, the average caseload across all
categories of disabilities was about 13 students per special education teacher.
It should be noted that the numbers above refer to average caseloads for special education
service providers, rather than class size. Under the specifications above, a large
percentage of special education students would be served in general education
classrooms. Indeed, the PJP class size specifications shown above were developed with a
high degree of inclusion of special education students in mind. Nevertheless, even when
included in general education classrooms, special education students will receive some
supplemental services from specialists. Since these students are generally not in the same
classrooms with these specialists, but rather are supported by them in general education
classrooms, the ratios for these specialists are cited as caseloads.
Because the vision for special education described above is fairly different from what is
currently seen in many districts throughout the state, and because many of the staff
supporting special education students would also have responsibilities for all students
(e.g., psychologists, counselors, and social workers), it really is not possible to compare
the cost of the model above against current spending for special education in New York
State. The notion is that resources devoted to special education services become blended
with resources for all students and are not as easily separable as they might be under
more “traditional” models of service delivery.
However, it is clear that cost supplements, as well as cost savings, are included in the
model specifications. The special education service approach described above adds to
the cost of serving special education students by virtue of the need for more general
education classes of a smaller size to fully accommodate their inclusion. On the other
hand, these added costs must be considered in light of cost savings associated with the
substantially reduced use of separate facilities for students in special education. These
forgone costs include the need for extensive services to transport students to centralized
schools, the cost of maintaining separate facilities, and the cost of an extensive
administrative infrastructure to maintain them. In addition, on the benefit side, the
panelists argued for a highly integrated special education program to allow students in
special education the increased access to the core curriculum they considered essential to
a receive a full opportunity to acquire the knowledge specified by the Regents Learning
Standards
Extended Day and Extended Year Programs
At all levels, the PJPs felt that even schools with zero poverty would have students at risk
of not passing or meeting Annual Yearly Progress (AYP). Therefore, extended-day
programs should be offered to even the lowest levels of poverty, and extended-year
programs should be offered to comparable proportions of students, as set by poverty
level.
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For elementary students, the panels felt that on average 20 percent of all students could
benefit from extended-day/year programs, with estimated need ranging from 10 to 50
percent of all students from low to high poverty schools. At the middle school, as the 8th
grade pass rate is low, these percentages were extended somewhat to an average of 30
percent, and a range of 10 to 60 percent of all students in accordance with school poverty.
At the high school level, extended day needs were estimated to be somewhat lower than
for extended year, with averages of 30 percent and 35 percent, respectively. The need for
extended day programs was estimated to range from 10 to 40 percent in accordance with
poverty, as compared to 15 percent to 50 percent for extended year programs.
Summary
These program provisions call for bolstered education spending in many districts, and for
the state overall. The panel members deliberated carefully over what would be needed to
meet the high educational outcome standard that has been adopted by the state. In
addition to enhanced educational outcomes resulting from this investment, panelists as
well as expert consultants agreed that some cost reductions over these higher levels of
spending should be realized over time. For example, strong early childhood programs
should reduce the need for special education and remedial services.
Central Administration and Maintenance and Operations: District-Level Functions
Outside of the School Prototypes
With the exception of the district-level components of the special education instructional
program, the instructional program prototypes developed by the PJPs were focused at the
school level. However, one of the ultimate goals was to compare these results with
current levels of spending in New York State. Thus, the next step in the process for
developing the full cost model was to obtain an estimate of those functions and activities
that were excluded from the deliberations of the PJPs.
Because of the special complexities involved in determining district administration,
maintenance and operations services, home-to-school transportation services, and capital
facilities costs, this study did not attempt to determine “adequate” levels for these
components of educational expenditure. Rather, we utilized extant fiscal data provided
by the NYSED to determine current allocations for the first two components (district
administration and maintenance and operations services) for each district in order to
permit comparisons of total expenditures estimated from AIR/MAP models. The
AIR/MAP models of adequacy focused on allocations at the school level for instruction,
support, and administration. The discussion that follows provides some details of how
these costs were actually estimated and then added back to the expenditures derived from
the school prototypes developed by the PJPs, thus allowing us to compare the costs of
adequacy with actual current expenditures.
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Transportation Services and School Facilities
For the purpose of comparison, the analysis conducted by AIR/MAP excluded home-toschool transportation and debt service associated with the acquisition of land and
constructions of school facilities. In the original proposal for this project, these elements
of expenditure were declared as beyond the scope of the project given the availability of
funds to support the research. This is not to say that transportation and school facilities
are not important. Moreover, the school prototypes developed by the PJPs may have
serious implications and impacts on expenditures in these areas.
With respect to transportation, one of the components stressed by the PJPs during their
deliberations was the inclusion of students with disabilities as much as possible in
programs provided in neighborhood schools. If the emphasis was to involve a decrease
in the extent to which students with disabilities are transported out of their neighborhood
schools, this greater degree of inclusion could have the impact of reducing the costs of
home-to-school transportation. Further analysis is necessary to determine precisely what
impact this might have and whether, in fact, there would be any savings in transportation
costs.
Based on the results of this study, the PJPs specified that adequacy would require
additional school-level resources to achieve the desired results for students. This took the
form of smaller classes and additional instructional and support staff. Along with these
staff would be the need for additional classroom and office space in which to work that
would undoubtedly have important implications for spending on school facilities. Again,
further research and analysis is be required to addresses these needs as they were beyond
the scope of the present project.
Determination of Total Current Expenditure – The Point of Comparison
For comparative purposes, the AIR/MAP team deducted expenditures for transportation
and school facilities (i.e., debt service) from total expenditures.45 This figure, which is
subsequently referred to as total current expenditure (TCE), became the primary point of
comparison for the expenditures derived from the prototypes developed by the PJPs.
However, in order to use TCE, it was necessary to add on top of the AIR/MAP
expenditure estimates for the school prototypes all of those expenditures that were not
included in the PJP specifications. Extended discussions were held with members of the
Summary PJP Team during and after the January meeting to ascertain what was and was
not included in the PJP prototypes.

45

AIR/MAP removed expenditures on tuition payments to other school districts and payments to charter
schools. In the case of tuition payments, it was determined that expenditures for actually serving the
children for whom tuition payments were made were reflected in the districts in which they were served. In
the case of charter school payments, AIR/MAP excluded these expenditures since charter schools operating
outside of the district were not included in any of the school level or district level calculations. In both
cases, AIR/MAP was able to obtain unduplicated enrollment counts to appropriately calculate per pupil
expenditures. Finally, it should be noted that the TCE used here can be seen as a lower bound, as not all
expenditures on preschool programs that occur in New York State (i.e. Head Start, Even Start, etc.) are
captured in the ST3 data (further discussion of this issue is contained in Chapter 4).
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For the most part, the components that were taken off the table during the PJP
deliberations included central administrative expenditures and maintenance and
operations. However, there were a couple of additional items that were also not reflected
in the PJP specifications. Each of these items is described briefly below.
x Central administrative functions – Items included in this category are
expenditures on the board of education, chief administration, general
support staff, personnel and business functions, other special items,
curriculum development and supervision, research planning and
evaluation, and community service.
x Maintenance and operations and related central services – This
includes building maintenance and operations, the central storeroom,
central processing.
x Other components – School level spending not included in the PJP
prototypes include are non-personnel expenditures associated with schoollevel administration (i.e., non-personnel components of instruction are in
the model, but not those corresponding to school administration) and
interscholastic athletics as well as the school administrative and support
functions for extended year or summer school programs.
There are two different approaches one could take to add the expenditures from the
above-mentioned district-level components to those projected from the prototypes
depending on whether you expect these centralized (district-level) components to vary
with an expanded instructional program. On the one hand, one could assume that no
additional expenditure is needed and simply add the current actual expenditures on these
centralized services. However, this may be an unrealistic assumption for several reasons.
For instance, as the size of an instructional program changes, one might anticipate certain
elements of centralized services to change as well. If the instructional program involves
increased staff-to-pupil ratios, services that support human resources and payroll systems
may well increase. Similarly, more elaborate instructional programs might generate the
need for additional resources for administrative oversight. A relative increase in staff
also likely has implications for the space allocated in school buildings, which would in
turn affect maintenance and operations costs as well as those related to other centralized
services. With these issues in mind, using an approach that accounts for the potential
relationship between breadth of instructional program and need for corresponding
centralized services to estimate these specific district-level expenditures may be more
appropriate.
Unfortunately, a precise determination of the extent to which these kinds of resources
might be needed was beyond the scope of the current study. Further analysis would be
necessary in future studies of this kind to ascertain what kinds of changes in these types
of resources are likely to be appropriate and to what extent they might change.
Nevertheless, it was decided that the current study could help to place some limits on the
possible changes in the costs of centralized services. To this end, the AIR/MAP team has
described in detail the two alternative methods used in the present study to place some
limits around the estimates of the total cost of an adequate education. Each of these
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alternatives for adding back the items excluded in the PJP prototypes is briefly described
below, and estimates associated with these alternative methods will be presented later in
this report.
The Lump-Sum Approach
This first method, which shall be referred to as the lump-sum approach for short, is the
one originally specified in the AIR/MAP proposal. That is, the per pupil amounts
currently expended in each district for these components that were excluded from the
prototypes would be added back on top of the projected school program expenditures
deemed necessary to achieve adequacy.
Combined Lump-Sum/Ratio Approach
This second method divided the expenditures for the components that were excluded
from the school prototypes into two groups: those not expected to grow with an expanded
instructional program and those thought to increase with the size of the instructional
program. Based on conversations with fiscal experts in New York, it was suggested that
the following categories of centralized district functions may tend to grow with increases
in the instructional program: finance administration, staff administration, maintenance
and operations, special items46, curriculum development and supervision, and research
and planning. An overhead ratio was calculated based on the 2001-02 NYSED fiscal file
(ST3 data), which determined the ratio of these expenditures to the actual current
spending on items that were included in the prototype models. For example, the
overhead ratio for maintenance and operations (M&O) would include the M&O
expenditures in the numerator and the actual 2001-02 expenditures on those resources
included in the prototype models for the denominator. This ratio would have then been
applied to (multiplied by) the projected spending on the school-level programs derived
from the PJP specifications. This ratio may well represent an upper bound since it
essentially assumes that the growth rate of these centralized services would be the same
as the growth rate in instruction. While this may have some intuitive appeal, we have no
empirical evidence on which to determine how accurate such an approach might be.
Further research on this issue is beyond the scope of the present project.
The remaining components of the district functions and other items excluded from the
PJP specifications thought not to vary with instructional program would simply be added
as lump-sum per pupil amounts to the projected spending derived from the PJPs. For this
reason, this approach represents a combined lump-sum/ratio approach.
Summary
This chapter has described the full set of procedures used for carrying out the
professional judgment approach to determine the costs of adequacy in New York State.
The initial stages of this project were devoted to a series of public engagement meetings
in which various constituencies within New York State had an opportunity to express
their views on what would be required to achieve adequacy in public schools and what

46

These are defined as those with function codes 1710 through 1989 in the NYSED ST3 fiscal file.
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criteria should be used to define adequacy. Adequacy was ultimately defined in terms of
providing all students with an opportunity to meet the Regents Learning Standards.
Following the public engagement meetings, the AIR/MAP team organized processes for
selecting highly qualified educators to serve on a series of professional judgment panels.
Eight panels were organized to develop specifications for the instructional programs
necessary to achieve the desired results for all children. While the original eight panels
were asked to address programs for students living in poverty, ELL students, and students
with disabilities, two additional panels were selected from the membership of the original
eight to address issues related to special education programs that may not have been
covered in the first eight.
Following these initial meetings, AIR/MAP team organized one additional panel from
representatives of the first ten panels to help the research team synthesize, interpret, and
revise the specifications. This panel was referred to as the Summary PJP Team, which
met on two occasions.
There were three stages of the professional judgment process at which adequacy cost
estimates were made. This chapter described these three stages as follows:
Stage 1. Initial specifications—Summer 2003
Stage 2. Summary PJP Revisions #1—December 10th, 2003 meeting
Stage 3. Summary PJP Revisions #2—January 14th, 2004 meeting
Details of the changes in the school program prototypes that occurred at each stage of this
process will be described in Chapter 4 along with the results.
As an example of the analysis done by the AIR/MAP team, exhibits were presented
showing the variations in per pupil program costs for elementary, middle, and high
schools by enrollment and levels of student need. The results showed, all else being
equal, lower per pupil costs for larger schools and higher per pupil costs for schools with
greater numbers of students in poverty, requiring ELL services, or eligible for special
education services. The effect of poverty was especially dramatic showing a substantial
influence on per pupil costs.
The work of the PJPs involved more than just the resource specifications underlying the
school program cost estimates. The members of the PJPs offered a rich description of
some of the programmatic elements upon which the cost estimates are based. This
chapter provided a description of the nature of some of those recommendations by the
panels. Smaller class sizes, enhanced availability of extended time programs, and
increased access to early intervention services highlight the school prototypes developed
by the PJPs. All of this was suggested in view of what would be necessary to meet the
Regents Learning Standards.
Additional expenditures were included to reflect the costs of certain specialized resources
for school-aged and preschool students with disabilities. In addition, the prototypes also

American Institutes for Research

40

Management Analysis and Planning

Chapter 2 – Measuring Pupil Need Through the Professional Judgment Process

include targeted preschool programs geared toward serving more students in higher
poverty schools.
Finally, this chapter describes the procedures for comparing the projected expenditures
derived from the professional judgment process with actual current spending in New
York State public schools. Such a comparison required the AIR/MAP team to add to the
projected school-level costs derived from the PJP specifications the estimated amounts
spent on those district-level functions that were not included as part of the PJP process.
Two alternative approaches were used to provide a lower and upper bound on the
adequacy cost estimates: one method that simply adds the current spending on these
district-level functions as a lump sum and an alternative that adjusts spending on these
functions to reflect some of the potential changes that may occur with changes in the size
of the instructional program. While more precise analysis of district level functions is
beyond the scope of this study, it was felt that these two estimates provide reasonable
bounds within which the true costs of these functions lie.
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Introduction
State legislatures are increasingly aware that educational dollars don’t go quite as far in
some parts of their state as they do in others. Because any such inequalities in
purchasing power undermine the equity and adequacy goals of school finance formulas,
legislatures are searching for appropriate mechanisms for geographic cost adjustment.
The primary determinant of geographic variations in purchasing power is variation in the
price school districts must pay for their most important resource—teachers. Therefore,
this study has undertaken a comprehensive analysis of teacher compensation.47
The first step in this analysis involved identifying a comprehensive list of variables that
affect the patterns of variation in the salaries of teachers. Clearly, the qualifications and
other attributes of the teachers themselves influence the salaries they are willing to accept
and the salaries that districts are willing to pay. Teachers with advanced training or
experience will expect higher wages from school districts than teachers who recently
received a bachelor’s degree. Working conditions also influence salaries. Teachers will
require additional compensation to teach especially challenging students or take on
additional duties. Finally, because teachers must live in reasonably close proximity to
their workplace, the community surrounding the school district will influence the salary
expectations of teachers. Districts in isolated or high cost-of-living areas will need to
offer higher wages to attract qualified teachers.
The variables in this list are of two types: cost factors and discretionary factors.48 The
cost factors are those characteristics of the community and school district within which
the teacher is employed that are, for all intents and purposes, outside the control of
district decision makers. For example, the cost of living or the physical remoteness that
characterize a region in which a district or school is located cannot be changed by school
officials.
47

While there are other factors that can play a role in variations in the costs of educational services within
states, the present study limits the analysis to school personnel, which make up the largest portion of school
district budgets. A more refined analysis would include energy costs and the costs of transporting goods
and services to districts in more remote regions of a state. However, these kinds of analyses would require
more detailed data than are readily available and would only apply to a small portion of the expenditures
incurred by public school districts.
48
In the traditional economics literature, these discretionary and cost factors have been referred to as the
demand and supply factors that affect teacher salaries. The terms discretionary and cost factors have been
adopted here to convey a critical distinction between the demand and supply factors—that is, the extent of
control by local school district decision makers. Local decision makers have control, at least in the long
run, over the demand factors which include the characteristics and qualifications of personnel, while they
have no control over the factors which affect the willingness of school personnel to supply their services to
local school districts. By virtue of their effect on the supply of school personnel, these factors affect the
cost of comparable personnel in different locations—hence the name cost factors.
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The discretionary factors are those that are within the control of local school district
decision makers. Over the long run, districts can adjust the levels of experience,
education, and the job assignments of individual school personnel.49 The balance of
experience and inexperienced teachers, the percentage of teachers who hold master’s
degrees, and the class assignments of these teachers are all factors that may impact the
willingness of an individual to accept a job, and they are all within the control of the
district.
Variations in school district purchasing power are reflected in uncontrollable variations
in teacher compensation. Therefore, the final step of the analysis was to use a model of
teacher compensation to predict the salary that each school district would need to pay to
hire a comparable individual. The ratio of the salary we predict that the Rochester
school district must pay to hire the typical teacher in the state, divided by the state
average predicted salary for such a person, represents a measure of the geographic cost of
education in the Rochester city school district.
Modeling Teacher Compensation
The hedonic wage model was first adapted for the purpose of estimating geographic cost
of education indices by Chambers (1981b) and is now widely used by economists for this
purpose.50 Within this framework, teacher compensation is determined by the full
collection of teacher, job and community characteristics.51 The specific explanatory
variables included in the analysis are presented in Exhibit 3-1.

49

In the face of catastrophic or unforeseen events, controllable factors can be temporarily outside of local
control. For example, if sudden changes in the economy cause changes in the population that result in
declining enrollments in schools, this can result in a district facing a teaching force with a higher level of
experience than they would have otherwise chosen. Thus, in these short-run events, even teacher
characteristics can be outside local control and may be considered to be part of the cost factors in
calculation of the cost-of-education index. This can only be determined as a matter of policy and based on
evidence that external changes have occurred that create such changes for the district. Nevertheless, these
are the kinds of factors that need to be considered in discussions with school, district, and state officials in
the application of the cost index methodology presented here.
50
See for example, Chambers (1978, 1980, 1981a, 1981b, 1995), Chambers and Parrish (1982, 1984),
Augenblick and Adams (1979), and Wendling (1979).
51
Measures of a district’s ability to pay are notably absent from a willingness-to-accept model of teacher
compensation. Most teachers are not willing to accept less compensation from poor districts simply
because the districts are poor. Instead, highly qualified and mobile teachers tend to accept the most
attractive job offers, leaving teachers with fewer options or fewer skills to accept the remaining positions.
Thus the distribution of teacher characteristics varies according to each districts’ ability to pay, but the
salary of a teacher with given characteristics does not.
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Exhibit 3-1 – Determinants of Teacher Compensation
Teacher Characteristics:
District Characteristics:
x Total years of teaching experience
x District enrollment
x Educational attainment
x Distance to center of New York City
x Age and gender
x Distance to center of nearest large city
x Certification status
x Climate
x College attended (bachelor’s degree)
Discretionary Job Characteristics:
x Teaching assignment
x Job classification
x Certified math teacher
x Certified science teacher
x Certified elementary teacher
x Percent time in field of certification
x Assignment to a high school
x Assignment to an elementary school
x School size

Community Characteristics:
x Population
x Population density
x Population growth rate
x Unemployment rate
x Market concentration in education
x Land price
x MSA size
x Indicator for NYC metropolitan area

Our measure of compensation is the full-time equivalent salary for individual teachers,
adjusted upward to reflect average district outlays for benefits. All of the data on
individual teachers, their compensation and characteristics are drawn from New York
State Education Department (NYSED) databases (i.e., the Personnel Master File or PMF
for short, and the Teacher Certification File). Data from NYSED Fiscal Analysis and
Research Unit (FARU) are used to estimate the average benefit outlay for each district.
The teacher characteristics include experience, educational attainment, age and gender.
Because other studies have found experience to be the primary determinant of educator
salaries, it is important to ensure that this indicator is consistently defined.52 Individual
records indicating full-time equivalent salaries below $20,000 or above $120,000 are
considered implausible and are omitted from the analysis. Teachers who are employed

52

We used multiple years of data to construct a timeline of experience for each teacher, and flagged each
record that was anomalous. Common anomalies include having 0 years of experience for three years
running, or having recorded experience decline through time. Whenever possible, we used the multiple
years of data to impute anomalous values. (For example, if the time line indicated that years of experience
were 7 in 1999, 8 in 2000, 8 in 2001 and 10 in 2002, we adjusted the value for 2001 to indicate 9 years of
experience). Anomalies that could not be resolved were flagged as missing data. Records with missing
data were assigned an experience value of 0 and flagged with an indicator for missing experience.
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less than 8 months of the year or who are employed by multiple school districts are also
excluded.
Teacher certification is particularly important in light of the recent changes in federal
law. For this reason, a series of indicator variables reflecting certification status are
included in the analysis. These variables include whether the teacher holds a permanent
teaching certificate, a 5-year provisional certificate, a certificate of qualification, or a
temporary teaching certificate. It is hypothesized that, all other things being equal, a
teacher with a permanent teaching certificate will command a higher wage than other
teachers.
Finally, to more closely control for variations in teacher qualifications, we also included
indicator variables for the college from which teachers received their bachelor’s degree.
Any school from which 25 or more teachers graduated was assigned a unique indicator.
There were a total of 742 college indicators. One would expect that teachers from more
selective or better quality schools will be preferred and will be able to command higher
compensation or employment in more attractive districts, all else equal.
In addition to personal characteristics, individual-specific job characteristics are also
included in the model. Indicator variables are used to capture common classroom
assignments (English, Mathematics, Physical Education, Reading/Language Arts,
Science, and Social Science). Job classification indicators capture the fact that teachers
can also be given “specialist” assignments (resource specialist, subject matter specialist,
and media specialist).
Because a teacher can hold a certificate and still not be certified in their assigned subject,
we include indicators for whether or not teachers are certified in the specific subjects to
which they are assigned (Mathematics, Science, Elementary Education) and the percent
of time the individual spends teaching in his or her field of certification. One would
expect that teachers who are teaching in their field would be more attractive to potential
employers. On the other hand, teachers may find job assignments less attractive that
require them to teach outside the field for which they are fully certified. In either case,
whether or not teachers are assigned to subjects in their field is clearly a matter that is
both influential on salaries and within school district discretion.
While most working conditions are generally viewed as within school district control,
other district characteristics that are largely uncontrollable also influence teacher
compensation. Two that have proved particularly influential in previous analyses of
teacher compensation are school district size and school district location. School district
size is reflected with a series of indicator variables classifying districts as small (student
enrollments between 500 and 1,000 students), smaller (student enrollments between 250
and 500 students), and smallest (total enrollments below 250 students). Twenty-nine
percent of New York school districts fit into one of these three categories. Emphasis is
placed on small districts because those are the districts unable to take advantage of
economies of scale and therefore likely to have unusually small class sizes for reasons
that are beyond school district control. The expectation is that small class sizes represent
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particularly attractive working conditions and that teachers would be willing to accept
lower compensation in exchange for smaller class sizes.
Three school-specific dimensions of location are also included in the analysis: namely,
distance from the center of the nearest large city, distance to the center of New York City,
and average annual precipitation at the closest weather reporting station. In most cases,
the latitude and longitude of individual schools are provided by the National Center for
Education Statistics Common Core of Data (CCD). However, where the CCD lacks
information on school location, the school is assigned the latitude and longitude of the
center of the zip code area in which the school is located.
The key community characteristics are labor market conditions and urbanicity. To
capture general labor market conditions, the unemployment rate for the relevant labor
market was used in the model. 53
There are also labor market dimensions that are unique to education. Communities with
a limited amount of educational competition have very different labor markets than
communities with an array of educational choices. The option value of being able to
change employers without changing houses may make educators willing to accept lower
wages in communities where there are more potential employers. In addition, the lack of
employment choices could give districts monopsony power and hold wages down. On
the other hand, a lack of educational choice may allow districts to generate economic
rents, some of which could be distributed to educators in the form higher salaries.
Therefore, while the degree of educational competition clearly influences wages,
increased levels of competition could either raise or lower wages.
We use a Herfindahl index to measure competition in public education. The Herfindahl
index is the sum of the squared market shares (in this case, enrollment shares) and ranges
from 0 to 100. It is used extensively in the analysis of monopoly power and has a
demonstrated ability to explain teacher compensation. Within New York, the Herfindahl
index ranges from 3.5 in the Albany metropolitan area (the most highly competitive
education market in New York) to 57.5 in Yates County (the most concentrated education
market in New York). The New York City metropolitan area has a Herfindahl index of
32.9.
Urbanicity is the other key community determinant of teacher compensation. Urban
areas offer obvious amenities but at the cost of urban disamenities such as crime,
congestion and a high cost of living. Previous studies of labor markets for school
personnel and intuition about metropolitan labor markets generally suggest that large
central cities tend to pay higher salaries for comparable personnel to compensate them for
the difficulties of working in the environments common to the inner city schools. Crime
53

Throughout the analysis, the labor market was defined to correspond to the metropolitan area in which
the district is located for urban districts and to correspond to the county for districts in non-metropolitan
areas. The only exception was that the unemployment rate used in the estimation was measured at the
county level in upstate metropolitan areas. It is expected that defining the unemployment rate at the county
level for the upstate metropolitan areas has a negligible impact on the final index.
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rates are higher in the central cities and these districts tend to serve a more diverse
population of students with respect to their educational needs. These factors create
challenges to teachers for which they tend to expect compensation. On the other hand,
previous studies have also shown that one has to compensate teachers for living and
working in relatively remote areas with more limited access to shopping, medical, and
cultural facilities that are common in the more urbanized areas.
Distance from the centers of economic activity capture one dimension of urbanicity.
Data from the 2000 U.S. Census on the population of the community, its population
density and growth rate are included in the analysis to capture other dimensions of
urbancity. As a general rule, larger communities and more densely populated
communities tend to have more of both the amenities and disamenities of urban life. In
addition, relatively rapid population growth tends to signal a relatively attractive place to
live.
Undoubtedly, some community characteristics that could influence wages have been
omitted. However, these characteristics should be capitalized into the value of land in the
community. To capture these effects, and to reflect unmeasured variations in the cost of
housing, the price of undeveloped land in the metropolitan area/county and a measure of
the geographic size of the metropolitan area/county are included in the model.54
Assuming that land prices fall systematically as the distance from the city center
increases, one can approximate the land price at any radius from the city center using
these two indicators.55
Finally, it is important to recognize that the New York metropolitan area is a unique labor
market, containing over 60 percent of the teachers in our sample. Therefore, an indicator
variable for the New York metropolitan area is included in the model. Including such an
indicator prevents the characteristics of New York City from totally dominating the
estimated relationships between teacher compensation and community characteristics.

54
55

Data on the price of undeveloped land comes from the 1997 Census of Agriculture.
Land prices fall as one moves further from the center of a metropolitan area. One can describe this

relationship as Pr

(1  J ) r Pcore where r is the radial distance from the center, J is the rate of

depreciation, and Pcore is the average price of undeveloped land at the center of the metropolitan area.
Taking logs of this equation, ln( Pr )

r ln(1  J )  ln( Pcore ) . We lack data on the price of undeveloped

land at the center of the metropolitan area (largely because there isn’t any), but we have information on the
average price of undeveloped land in the MSA. If we assume that such land is located on the fringe of the
MSA, the price of land at the center becomes ln( P~r )  ~
r ln(1  J ) where ~
r is the distance from the
fringe to the center. Knowing the price of undeveloped land and the radial distance from the center to the
fringe, we can approximate the price of land at any radial distance from the center as
ln( Pr ) (r  ~
r ) ln(1  J )  ln( P~r ) . Therefore, to capture the price of land in the vicinity of the school
district—an important determinant of housing costs—we include the log of the price of undeveloped land
in the MSA, the approximate distance from the center to the fringe in the MSA and the distance from the
school to the center of the MSA as explanatory factors in the hedonic wage model. For rural areas, we
presume that undeveloped land is available throughout the county and therefore that the distance from the
center of the market to the fringe is effectively zero.
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Estimating Index Values

Regression analysis is used to quantify the systematic relationship between teacher
compensation and the collection of discretionary and cost factors. Then the personnel
cost indices are calculated by running simulations of the salaries and wages paid to
comparable personnel across local schools and districts. More concretely, these
simulations involve examination of the variations in wages or salaries associated only
with the variations in the cost factors, while controlling for (holding constant) the
influence of the discretionary factors.56 The personnel cost indices reflect how much
more or less it costs in different geographic locations (i.e., school districts) to recruit and
employ comparable school personnel.
Multiple strategies are followed to estimate the relationship between the factors and
teacher compensation. The first strategy is to develop a model of teacher compensation
for the 200102 school year (the most-recent data available for analysis). The second
strategy is to pool data from the 200102 school year with data from the three previous
school years into a single model wherein the parameter estimates of the model are
constrained to be the same in all years.57 Pooling the data makes use of a greater number
of observations and therefore generates more precise estimates of the statistical
relationship between teacher compensation and the characteristics of individuals, jobs
and communities (provided, of course, that the underlying relationship is stable over
time). Pooling also minimizes the impact of transitory effects and one-time events,
making it a better estimate of persistent cost differentials than an estimate based on a
single year of data.
While pooling generates more precise estimates of the relationship between
compensation and the factors included in the model, it is still vulnerable to omitted
variables bias. Scholars have expressed particular concerns that even a broad array of
observable teacher characteristics cannot fully capture variations in teacher training,
professional qualifications or classroom effectiveness.58 If omitted teacher characteristics
are correlated with the uncontrollable cost factors, then the estimated index can wind up
misinterpreting high spending districts as high cost districts and low spending districts as
low cost districts.
One way to address this concern—and the third modeling strategy—is to allow for
teacher fixed effects. The fixed-effects methodology removes from the index any
variation that might arise from unobservable time-invariant teacher characteristics.
Unfortunately, in so doing it also removes much of the variation in that is driven by timeinvariant characteristics of school districts. Stable district characteristics—such as
geographic remoteness—will only exhibit impact through those teachers who change
districts and thereby experience different values of these characteristics over time. If
56

See Chambers (1997b) for a comprehensive description of the empirical methods used to derive the
geographic cost-of-education index.
57
Arguably, we should use random effects estimation to capture the possible correlation among errors for a
specific individual. The large number of individuals makes the computational cost of such estimation
prohibitive.
58
See, for example, Goldhaber (1999).
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teachers who change districts are not representative of the teaching population as a
whole, the fixed-effects index can be potentially misleading.
The final strategy makes use of information about employee turnover. Turnover may be
interpreted as a sign that the existing salary is insufficient from the perspective of the
person who quits. Therefore, following the approach suggested in Taylor, Chambers and
Robinson (forthcoming), it is assumed that the observed salaries of job leavers as lower
than their (unobserved) desired wage (i.e., the wage they would have required to remain
in their jobs), and estimate the salary relationship using a specialized statistical technique
called censored normal regression.59 For each individual, an indicator variable is
constructed to reflect whether or not the individual held the same job in the district in the
subsequent year. Individuals who did not hold the same job in the following year were
identified as job leavers. Because no information was available for the 2002-03 school
year, it was not possible at the time of this analysis to identify job leavers in the 2001-02
data. Therefore, this modeling strategy relies exclusively on data from the three previous
school years to generate coefficient estimates.
The four modeling strategies yield very similar pictures of teacher compensation in New
York State. Teacher compensation is an increasing function of age, experience and
educational attainment. Teachers with a permanent teaching certificate are more highly
paid than other teachers, all other things being equal. Teachers in small districts are paid
less than otherwise comparable teachers in larger districts. Teacher compensation
increases as the price of land increases and as the distance to the city center increases.
Compensation is highest in rapidly growing communities, and those with either large
populations or a high population density. Teacher compensation is higher in markets
where there is more competition for teachers. The complete set of coefficient estimates
and standard errors is presented in Appendix J.
Exhibit 3-2 provides descriptive statistics for the index values that stem from each of our
four modeling strategies. In all cases, the models are used to predict salary and benefits
demanded from each district by the typical teacher in New York State. The index value
is the predicted compensation divided by the pupil-weighted average of the predicted
salaries of all districts.60 Thus, an index value of 1.00 indicates that the typical teacher in
the given district would demand the state average compensation from the district, an
index of 0.90 indicates that the typical teacher in the district under scrutiny would accept
10 percent less than the state average to work in the district, and an index value of 1.10
indicates that the district’s typical teacher would require 10 percent more than the
statewide average to work in the district.

59

The term censored in this context is a technical term that refers to the fact that we are unable to observe
the higher wage that the individual is assumed to require to remain in the job.
60
Pupil-weighted averages are used so the index values are neutral with respect to any revenues that might
be generated through the use of a geographic cost index in a state aid formula. The geographic index is
primarily used to reflect relative differences in the costs of education and should not, in and of itself,
generate additional needs for education revenues. Centering the index around a pupil-weighted index helps
to ensure this neutrality.
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Exhibit 3-2 – Descriptive Statistics for Geographic Cost of Education Index*
Standard
Model
Mean
Minimum
Maximum
Deviation
Annual
0.93
0.12
0.73
1.15
Pooled
0.92
0.12
0.72
1.14
Fixed-Effects
0.95
0.08
0.80
1.09
Turnover-Adjusted
0.92
0.12
0.70
1.13
*Note: Figures are unweighted so that each district was treated with equal weight in the calculation of these
descriptive statistics.
Exhibit reads: Based on the fixed-effects model, the teacher cost index for the average district in the state is
0.95, which implies that costs for comparable teachers are about 5 percent lower than the district attended
by the average student. The highest cost district pays about 9 percent above the district attended by the
average student, while the lowest cost district pays about 20% less.

As Exhibit 3-2 illustrates, we find evidence of substantial variation in the uncontrollable
cost of education. The fixed-effects index has a noticeably narrower range than the other
three indexes, but it still suggests that the highest-cost New York districts must pay at
least 36 percent more than the lowest-cost districts in order to hire the same individual.61
The index values are remarkably well correlated with one another (Exhibit 3-3). The
correlation coefficients all exceed 0.97, and with the exception of the fixed-effects model,
they all exceed 0.99.
Exhibit 3-3 – The Correlation Across Indexing Strategies

Annual
Pooled
Fixed-Effects
Turnover Adjusted

Annual

Pooled

Fixed-Effects

1
0.9976
0.9751
0.9939

1
0.9745
0.9987

1
0.9752

TurnoverAdjusted

1

While the indexes are highly correlated, there are significant differences for specific
districts. For example, Exhibit 3-4 illustrates the relationship between the Annual and
Pooled indices. As the exhibit illustrates, pooling tends to slightly reduce the index
values in most parts of the state.

61

This can be calculated as follows:
(Fixed-EffectsMax - Fixed-EffectsMin) / Fixed-EffectsMin = (1.09 – 0.80) / 0.80 = 0.3625.
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Exhibit 3-4 - Pooling the Data Tends to Lower Index Values
1.2
1.15
1.1
1.05
1

Pooled Model
0.95
2002
0.9
0.85
0.8
0.75
0.7
0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

Annual Model 2002
New York City CMSA

Upstate New York

45 Degree Line

The greatest differences across indexes arise from comparisons with the teacher fixedeffects model. Exhibit 3-5 illustrates the relationship between the Pooled and FixedEffects Indices. Both models draw on the same four years of data, so any differences in
the index values arise because including fixed effects in the model alters the estimated
relationship between uncontrollable cost factors and teacher compensation. Differences
arise either because there are unobservable aspects of teacher quality that are correlated
with the cost factors (so that unobservable quality is higher where index values are
revised down) or because the cost factors are essentially fixed in nature (so that estimated
costs are dominated by the preferences of teachers who change locations, and those
teachers disproportionately favor districts where the index values are revised down). As
the exhibit illustrates and on net, the fixed-effects model tends to lower index values for
districts in the New York City metropolitan area, and raise them for districts in the rest of
the state.
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Exhibit 3-5 - The Fixed-Effects Model Compresses Index Values
1.2
1.15
1.1
1.05
1
Teacher
Fixed-Effects
Index 2002

0.95
0.9
0.85
0.8
0.75
0.7
0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

Pooled Index 2002
New York City CMSA

Upstate New York

45 degree line

Exhibit 3-6 illustrates the impact of the turnover-adjusted model. The exhibit compares
the turnover-adjusted index with an otherwise comparable index that has not been
adjusted for turnover (and thus was estimated using ordinary least squares). Both models
draw on identical data, so any differences reflect the estimated impact of uncontrollable
cost factors on teacher turnover. As the exhibit illustrates, there is little evidence that
differences in teacher turnover across districts are systematically related to differences in
uncontrollable costs. The turnover-adjusted index lies virtually on top of the unadjusted
index. The only discernable patterns appear to be that turnover-adjustments lower the
index values for the least-cost districts and for the smallest districts.
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Exhibit 3-6 - Little Evidence that Uncontrollable Cost Factors Explain Turnover
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Choosing a Preferred Model of Teacher Compensation

Arguably, any of the indexing strategies discussed above could generate a viable
geographic cost of education index (GCEI) for New York State. Pooling the data—with
or without teacher fixed effects—reduces the risks associated with year-specific
measurement errors or selection biases. It also generates index values that reflect only
persistent relationships between compensation and cost factors. For these reasons, a
multi-year model of teacher compensation is preferred.
The turnover-adjusted model draws on multiple years of data, but it cannot incorporate
the most recent year (because one cannot determine who quit teaching). More crucially,
there appears to be little gain from adopting this methodology. The benefits of this
technique do not appear worth the cost in lost data.
The Pooled Index and the Teacher-Fixed-Effects Index both rely on the full four years of
available data. However, a comparison between the Pooled index and the Teacher-FixedEffects index suggests that the index values are sensitive to the choice of multi-year
modeling strategy. Relying on the Teacher Fixed-Effects index rather than the Pooled
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Index largely addresses concerns about omitted teacher characteristics, and ensures that
the index does not misinterpret high spending districts as high cost districts. It also most
closely corresponds with the charge to estimate uncontrollable variations in cost. As
such, the Teacher-Fixed-Effects index is the one that will be incorporated into the
simulations to determine the costs of adequacy.
The Characteristics of the Geographic Cost Index

Exhibit 3-7 illustrates the average values of the geographic cost index for school
personnel across districts classified according to the Need to Resource Capacity (NRC) as
defined by the NYSED. As the exhibit indicates, the index implies that it would cost
approximately 4 percent more than the state average to hire a teacher in New York City.
Conversely, hiring instructors in high need rural districts requires offering salaries that
are lower than the state average by about 10 percent.
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Exhibit 3-7 - Geographic Cost of Education Index, Weighted Averages by Need to
Resource Capacity of the Districts
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Exhibit reads: The estimated cost of hiring a qualified teacher in New York City is four percent higher than it is to hire a comparable
instructor teaching the average student in the state. It is ten percent less costly than the state aveage to retain a comparable instructor in
high NRC rural areas.

Not surprisingly, there is a strong, geographic pattern to the GCEI. As Exhibit 3-8
illustrates, index values are highest in New York City and tend to decline as one moves
further away from the state’s largest market. Index values are also relatively high along
the southern shore of Lake Ontario and in the Buffalo area, perhaps reflecting the need to
compensate teachers for the relatively more severe climate.

American Institutes for Research

55

Management Analysis and Planning

Chapter 3 – Geographic Cost Differences

Exhibit 3-8
Fixed-Effects Geographic Cost of
Education Index (GCEI)

The geographic pattern in the GCEI is consistent with other estimates of labor market
differentials. For example, the National Low Income Housing Coalition (NLIHC)
estimates the minimum hourly wage needed to be able to pay the fair market rent on a
two-bedroom apartment in each metropolitan area or county. As with the GCEI, they
find that this “living wage” is highest in NYC and falls as one moves upstate. However,
their exclusive focus on housing costs tends to exaggerate differences across
communities. The NLIHC estimates that the living wage in the most expensive New
York market (Nassau-Suffolk) is more than 2.5 times the living wage in the least-cost
New York market (Utica-Rome).
Using their estimate of the statewide living wage, a Housing Cost Index can be
constructed from the NLIHC data. The housing cost index ranges from .53 to 1.34 across
the state as a whole, and from 0.87 to 1.34 within the New York City CMSA. A pupil-
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weighted average index value for the New York City CMSA as a whole is 1.10. The
index value for the New York City PMSA is 1.09.
The correlation between the housing cost index for each district and the GCEI is 0.90,
which is remarkably high considering that the GCEI varies within labor markets while
the housing cost Index does not. The two indexes diverge most strikingly in Ulster and
Orange counties, where predicted teacher wages are higher than one would expect given
the housing cost index, and in Ithaca (which has been newly designated a metropolitan
area on the basis of the 2000 Census) where predicted teacher wages are lower than one
would expect, given the Housing Cost Index.
The much wider range of the housing cost Index is not surprising. The housing cost
Index rests on a single dimension of cost-of-living and therefore almost invariably, will
show a greater range than total costs of living. In addition, the differential in range is
driven almost exclusively by the sharply higher housing costs in the New York City
CMSA. Unusually high housing costs signal either the presence of attractive locational
amenities or the presence of productivity enhancing factors.62 People bid up the price of
a house in attractive places, and tolerate higher housing costs because they are offset by
cultural and natural amenities. Thus, in amenity-rich communities, the wage workers
will accept is lower than you would predict given the price of housing. New York City is
well recognized as an amenity-rich community. Furthermore, Brown and Taylor (2003)
suggest that New York City has among the most productive urban real estate in the
country. Firms are willing to pay high wages and high rents in New York City because it
is the center of global economic activity. The productivity effect bids up rents and wages
in industries that benefit from the effect, leading to higher land and housing costs than
you would expect given the wage level in industries—like education—that do not benefit
from the productivity differential.
The 2000 Census tells a similar story. The Individual Public Use Microdata Sample
(IPUMS 5-Percent) provides data on the earnings, occupation, place of work and
demographic characteristics for New York residents. These Census data are used to
estimate a hedonic wage model for non-educators. Provided that the non-educators are
similar to teachers in terms of age, educational background and tastes for local amenities,
an index based on the non-educator model should yield index values that are similar to
the GCEI.
A regression model was estimated that specified annual wage and salary earnings as a
function of the individual’s age, gender, ethnicity, educational attainment, amount of time
worked, occupation and place of work. To ensure that the individuals represented in the
Census index are comparable to teachers, the analysis excluded from the estimation selfemployed workers, workers without a college degree and those who work less than half
time or for less than $5,000 per year.63 To ensure that the Census-based wage estimate is
based completely on factors outside of school district control, the model also excluded
anyone who has a teaching occupation or who is employed in the elementary and
62
63

For further discussion, see Brown and Taylor (2003).
Individuals who work in one state but live in another are also excluded.
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secondary education industry. After these exclusions, the sample retains 78,540
employed, college-educated New Yorkers drawn from 434 occupations.
Unfortunately, in the interests of privacy, the Census provides limited geographic detail.
The most appropriate locational information on the individual files is a “place-of-work
area.” Most metropolitan areas contain multiple place-of-work areas, but rural counties
tend to be clustered together. Once the data are aggregated within each metropolitan
area, there are only 26 estimable place-of-work markets in New York State.
Like the models of teacher compensation, the Census model conforms to reasonable
expectations about labor markets. Wage and salary earnings increase with the amount of
time worked and the age of the worker (a rough proxy for experience). Individuals with
advanced degrees earn systematically more than those with a bachelor’s degree. Women
of comparable age and educational attainment earn less than men, probably reflecting the
tendency of women to have less experience than men because women often spending
extended periods out of the labor force during child-rearing years while men do not.
Whites earn systematically more than apparently comparable individuals from most other
ethnic groups. Appendix J presents the estimated coefficients from the Census model.
The estimated wage level in each place of work captures systematic variations in average
labor earnings while controlling for demographics, occupations and amount of time
worked.64 Dividing the local wage level by the state average wage level yields a Censusbased wage index that is directly comparable to the teacher-based GCEI.65
Not surprisingly, the Census confirms that New York City has the highest wage level in
the state. The Census-based wage index suggests that wages are between 10 percent
below and 11 percent above the state average in the New York City CMSA. The wage
level for the New York City CMSA as a whole is 8 percent above the state average. All
areas outside of the New York City CMSA have wage levels below the state average.
Wages are 28 percent below the state average in the least-cost parts of the state (Sullivan
and Wyoming Counties).
The correlation between the teacher-based GCEI and the Census-based index is 0.84.
Again, the indexes diverge most dramatically in Ulster County, where predicted teacher
compensation is well above average and the wage level for non-educators is well below
average.
The GCEI is oddly inconsistent with the teacher salary indexes for New York that were
developed by William Duncombe (Duncombe, 2002). Duncombe also estimated a
hedonic salary model using data on New York teachers. His estimation is similar in spirit
64

Formally, the estimated wage level in each market is the least-squares mean for the market fixed effect.
The least-squares mean (or population marginal mean) is defined as the expected value of the mean for
each effect (in this context, each market) that you would expect for a balanced design holding all covariates
at their mean values.
65
The state average wage level is a weighted average of the local least squares means, where the weights
are the population shares from the regression sample.
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to this analysis but diverges significantly in the specifics. For example, Duncombe uses
salaries as the dependent variable rather than salaries and benefits. Where the analysis
contained in this report uses the Herfindahl index to measure market concentration,
Duncombe uses employment shares to measure market power. Duncombe’s index
incorporates student characteristics as uncontrollable cost factors; the GCEI does not.
Where Duncombe uses the population density of the district as a locational amenity, the
GCEI uses the population density of the labor market.
The major modeling differences, however, arise from the use of multiple years of data,
Duncombe’s inclusion of a number of efficiency measures, and differences in the
treatment of school district size. Because the AIR/MAP team had access to multiple
years of data, it was possible to estimate the teacher fixed-effects model. This model
largely addresses concerns about bias arising from omitted teacher characteristics, and
ensures that the index reflects only systematic variations in compensation that are
independent of school district choices about whom to hire. As such, there was less need
to make the adjustments that Duncombe did to address the inefficiencies in the teacher
market that might lead the model to confuse high spending districts with high cost
districts. Absent those concerns, it is difficult to justify including Duncombe’s efficiency
measures in a model of teacher compensation.
The other major point of divergence in the modeling is the treatment of school district
size. Both models treat enrollment as a potential source of uncontrollable cost variations.
However, where the AIR/MAP team focuses on the fact that small districts can be
obliged to offer unusually attractive working conditions, Duncombe presumes that size
uncontrollably impacts salaries in large as well as small districts. For small districts, the
estimated cost differentials are similar. Where Duncombe’s model predicts that
increasing enrollment from 250 to 500 students implies a 1.27 percent increase in salary,
the AIR/MAP model finds an increase of 1.20 percent. However, Duncombe’s
specification also implies that size alone leads wages in the New York City school district
to be 6 percent higher than wages in the Buffalo school district (the next largest district)
and 13 percent higher than wages in any district with 1,000 students. In the AIR/MAP
model, differences in district size do not drive uncontrollable differences in teacher
compensation for districts with more than 1,000 students.
Exhibit 3-9 illustrates the average values of the various indexes according to the Need to
Resource Capacity classifications. The dissonance between Duncombe’s index and the
others is readily apparent.
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Exhibit 3-9 - Four Alternative Cost Indices
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Exhibit reads: The estimated cost of hiring a qualified teacher in New York City relative to a comparable instructor teaching the average student in the state is
4, 55, 11, and 9 percent higher using the Geographic Cost of Education, Duncombe Salary, Census, and National Low Income Housing Coalition indices,
respectively.

The Hedonic Model and Highly Qualified Teachers

The provisions of the federal No Child Left Behind Act (NCLB) create strong incentives
for school districts to hire highly qualified teachers. However, each state will develop its
own definition of “highly qualified” and it is not possible from the existing personnel
data files to determine which New York school teachers will be deemed highly qualified.
It appears clear that at a minimum, teachers will be expected to hold advanced degrees
and to be certified in the subject matter to which they have been assigned. The
coefficients from the teacher compensation models allow one to estimate the differential
cost of hiring such personnel.
The impact of hiring individuals with advanced degrees is clear. The teacher fixedeffects model indicates that teachers with a master’s degree earn 8.7 percent more than
teachers with a bachelor’s degree, all other things being equal.
The impact of teacher certification is more complex. The model indicates that all other
things being equal, a teacher with a permanent teaching certificate earns more than a
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teacher with a 5-year provisional certificate, and substantially more than a teacher with a
temporary teaching certificate. However, the model also strongly indicates that teachers
require a premium to teach outside of their field. The salaries that teachers are willing to
accept fall as the share of their time spent teaching in their field of certification rises.
Certified teachers who are asked to teach outside of their field earn a substantial premium
over other teachers. All other things being equal, a teacher who is certified in subjects
other than mathematics earns 19 percent more for teaching this subject than for teaching
in her field of certification, and 14 percent more than an uncertified teacher who is
teaching math. Somewhat surprisingly, the least expensive person to put in a
mathematics classroom is someone who is certified in this subject. Arguably, this is
simply because they prefer teaching math; it is their field. A certified math teacher earns
4 percent less than an otherwise equal but completely uncertified math teacher.
The analysis does not imply that math and science teachers are easily retained at
relatively low wage levels. A certified math teacher who is teaching math earns nearly
one percent more than a certified English teacher who is teaching English, and a certified
science teacher who is teaching science earns even more. Rather, the model is consistent
with the notion that teaching mathematics and science is challenging work, and that those
not trained in the field require additional compensation to accept the challenge.
Taken at face value, the model’s implications for the costs of compliance with NCLB are
striking. If a teacher must hold a master’s degree to be considered highly qualified, then
the price of teachers will be substantially higher. On the other hand, if there were
sufficient supply, a requirement that teachers be fully certified should require no
additional revenues and could even lead to a reduction in average salaries.
Of course, the observation that districts must pay a premium to fill the classroom with
non-certified teachers begs the question—why are districts hiring such individuals? Most
likely, this is because there are more openings for math and science teachers than there
are certified math and science teachers willing to fill them. New York districts
responding to the Schools and Staffing Survey were more than twice as likely to report
difficulties hiring in mathematics and science as in English or social studies. (See Exhibit
3-8.) Apparently, districts are more willing, or able, to respond to vacancies by paying a
premium to staff the classroom on a temporary basis, than by instituting a more
substantial pay differential for math and science teachers. A requirement that districts
hire only certified teachers may force their hands, leading to differential pay but no
increase in average district cost.
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Exhibit 3-10 - Much Greater Difficulties Hiring Math & Science Teachers
(Percent of Districts Reporting Very Difficult or Unable to Fill Vacancy)
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Exhibit reads: The percent of districts reported it was very difficult or they were unable to hiring teachers for mathematics, biology and the physical
sciences is 34, 34 and 35 percent, respectively.

Source: Schools and Staffing Survey

Teacher Turnover

Teacher turnover is an issue of considerable concern in New York State. On average
over the three-year period from 1999-2001, 14 percent of New York teachers quit their
jobs. Across NRC categories, the turnover rate was highest in New York City (at 18
percent) and lowest in the low NRC, average NRC and rural NRC categories (at 11.2,
11.5 and 11.5 percent, respectively).
By the standards of other states, the teacher turnover rates for New York are not unusual.
For example, teacher turnover in Texas averaged 15.5 percent during 1999-2001 (1.5
percentage points above the New York State average). At 18 percent, the average
turnover rate in the Houston Independent School District (the eighth largest school
district in the U.S.) was directly comparable to the rate for the New York City school
district.
The New York turnover rates are also not unusual by the standards of other industries.
The Bureau of Labor Statistics maintains a survey of Job Openings and Labor Turnover
(JOLTS). According to JOLTS, 26 percent of private sector workers quit their jobs in
2001. Twenty-six percent of workers in business and professional services quit
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nationwide, as did 20 percent of education and health services workers. Twenty-three
percent of total non-farm workers quit. The rate of voluntary separations was somewhat
lower than the national average in the Northeast quadrant, but still almost 20 percent of
non-farm workers in the Northeast quit their jobs.
The analysis conducted for the present study reveals little evidence that teacher turnover
is a function of labor market conditions outside of school district control. Adjusting for
turnover in the hedonic salary estimation had little systematic effect on the index values,
suggesting that turnover is not a function of compensation factors outside of school
district control.
To more thoroughly explore this, the direct relationship between turnover and
compensation was estimated. The dependent variable in the logistic analysis takes on
only two values—quit or no quit. The explanatory factors are drawn from the teacher and
job characteristics used in the hedonic wage model, together with an estimate of the
beginning teacher salary scale in the district and the GCEI (see Appendix J).
If turnover is driven by inadequate salaries, then one would expect to see more quits in
districts where the pay scale is low given the GCEI. Indeed, such is the case. The
analysis suggests that the probability that a teacher quits is significantly higher when the
pay scale is lower than predicted by the GCEI.
The magnitude of the effect is small, however. Large changes in pay scale are needed to
induce small changes in turnover rates. For example, the model predicts that a female
teacher with less than 5 years teaching experience and no teaching certificate has a 20
percent chance of quitting in a district that pays the exact salary predicted by the GCEI.
To lower her chance of quitting to 19 percent, the district must pay 7 percent more than
predicted by the GCEI; to lower her chance of quitting to 15 percent, the district must pay
40 percent above the GCEI. Even larger changes in relative salary are needed to reduce
the turnover rates of more experienced teachers. Evaluated at the mean, each percentage
point decrease in teacher turnover requires a 9 percent increase in compensation (holding
the GCEI constant). Thus, while the model suggests that turnover is responsive to
salaries and that equalizing district purchasing power could reduce teacher turnover, it
also suggests that turnover is largely driven by individual choices and by factors within
school district control.
Summary

This chapter has presented the analysis conducted for the purpose of accounting for
variations in the cost of recruiting and employing comparable school personnel across the
districts in New York State. The analysis above focuses, for the most part, on modeling
the compensation of public school teachers. Previous work by Chambers (1981b, 1997)
in this field has shown there to be a very high correlation between the geographic cost
adjustments for teachers and other school personnel. Because of the quantity and quality
of the data on teachers available for the New York analysis, it was decided to use the
geographic cost adjustments for teachers to adjust the salaries for all school personnel.
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A number of alternative models are used to estimate the patterns of teacher
compensation, and the advantages and disadvantages of each are evaluated. However,
each of these models suggests highly similar patterns of variations (with correlations
above 0.97) in geographic costs across the state. Depending on the model, the highest to
lowest cost districts pay anywhere from 40 to almost 60 percent more for comparable
teachers. The preferred model selected for the adequacy simulations (i.e., with teacher
fixed effects) is the most conservative in terms of the range of cost differences. The
preference for this model was based on the fact that it controls more effectively than the
others for differences across districts in the qualifications of the teacher workforce.
The results of the analysis of teacher cost differences was compared to two other
analyses: one on the costs of housing in New York State and one using Census data on
non-education wage earners with qualifications and background characteristics similar to
the teaching population. For the most part, these two analyses exhibit patterns of
variation in costs that were similar to those observed for public school teachers.
Correlations between the teacher cost indices and the cost indices derived from these
alternative models strategies were well above 0.80.
In thinking about the costs of recruiting highly qualified teachers, the compensation
models for teachers used in this analysis indicated that teacher qualifications and job
assignments interact with one another. On one hand, there are wage premiums associated
with attracting fully certified teachers, while at the same time, teachers appear to accept
lower wages to spend more time teaching in subjects for which they are fully qualified.
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Introduction

This chapter presents the AIR/MAP projections of expenditures necessary to achieve
“adequacy” in New York State public schools, and compares them to actual levels of
expenditure. All data correspond to the 2001-02 school year. As indicated previously,
the expenditure figures in this chapter, both the actual and those projected from the PJP
models, exclude spending on transportation services and debt service for school facilities.
The AIR/MAP projected expenditures displayed in the following exhibits are derived
from the professional judgment process as described in Chapter 2. They reflect
allocations of staff and non-personnel expenditures for school operations developed by
the professional judgment panels combined with the overhead rates that reflect
expenditures on centralized district administration plus maintenance and operations
services.
All of these projected expenditures incorporate the following factors:
x Cost of central administration and maintenance – estimates of the costs of
carrying out central administrative and support functions and the costs of
maintenance and operations
x Resource cost differences – geographic differences in the costs of school
personnel
x Pupil needs reflected by the composition of enrollment
o Across grade levels (i.e., elementary, middle and high schools)
o By poverty (represented by the percent of students eligible for free and
reduced price lunches)
o By English language skills (represented by the percent of students who
are classified as English language learners)
o By special education eligibility (i.e., the percent of students with
disabilities who have an individual education program (IEP))
For comparative purposes, the data on actual total current expenditure on public school
children in New York State are based on information provided by the NYSED for the
2001-02 school year.66 Total current expenditure in this context means total expenditure
less transportation and debt service (i.e., for school facilities).67 These figures reflect
spending on the kindergarten through 12th grade (K-12) instructional program and
66

Specifically, we make use of the ST3 and an aggregated form of this data known as the School District
Fiscal Profiles. The year 2001-02 is the latest available version of the fiscal data. The School District
Fiscal Profile data and reference material is publicly available at http://www.oms.nysed.gov/faru/.
67
More precisely, the following items are excluded from the calculation of total current expenditure used
here: home-to-school transport, district debt service, and facility construction costs. Inter-district tuition
payments are also excluded since expenditures to serve transfer students are already reflected in the district
of service. This exclusion avoids double counting of expenditures.
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expenditures on pre-kindergarten programs provided by public schools in the state during
the 2001-02 school year.68
Current statewide spending figures for New York are compared with PJP estimates of the
costs of resources necessary to provide a full opportunity to achieve the Regents Learning
Standards. These expenditures include projected spending on the K-12 instructional
program plus expenditures on preschool programs, including both pre-kindergarten and
early childhood development, that the PJPs deemed necessary to achieve adequacy in
New York public schools. The term projected expenditure or cost is subsequently used
to refer to the estimates derived from the deliberations of the PJPs by the AIR/MAP team.
In addition to presenting aggregate figures for all districts in the state, each exhibit
presents data for collections of public school districts classified by the NYSED Need to
Resource Capacity (NRC) categories.
The Foundation for Alternative Cost Estimates for Achieving Adequacy

As with any type of cost analysis, estimating the costs of achieving adequacy in
education is not a precise science. Any cost analysis, whether it is focused on education,
health issues, environmental policy or some other area of public policy, requires the
development of a set of assumptions combined with analytical and statistical techniques.
In our case, variation in the PJP-specified resources required to provide an opportunity to
achieve the Regents Learning Standards may arise from three sources. First, as explained
in Chapter 2, the prototypical schools provided in the PJP exercises varied greatly with
respect to size, poverty, and need for special education and English language learner
services.
Second, variation in the specified resources may stem from the fact that panel opinions
differed, even those from the same type of district (PJP). That is, panels from the same
PJP category are likely to arrive at somewhat different program designs and
specifications even when faced with identical exercises. In order to account for these
sources of variation, the process designed by AIR/MAP for this study engaged multiple
panels to obtain alternative resource specifications across different levels of school need.
In addition, the methodology made use of a Stakeholder Panel to review the procedures
and resource specifications resulting from the PJP process.
Third, AIR/MAP introduced various stages into the professional judgment process, each
providing an alternative from which cost estimates could be derived. As described in
Chapter 2, the study included three stages in the professional judgment process. These
are reiterated below:

68

It is worth noting that not all of the spending on preschool programs in New York State for the 2001-02
school year is included in the NYSED fiscal figures reported above. For example, Head Start had
enrollments of approximately 49,000 and federal HHS allocations amounted to over $398 million in 200102 according to the Digest of Education Statistics published by the National Center for Education Statistics,
2001. Another $21 million was spent on Even Start programs in 2001-02 according to the New York State
Alliance for Family Literacy.
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Stage 1. Initial Specifications – meetings in July/August 2003. This stage
reflects the synthesis of the initial specifications presented to the AIR/MAP
team by the original ten general and special education PJPs following the
summer meetings.
Stage 2. Summary PJP Revisions #1 – December 10th, 2003 meeting. This
stage reflects revised specifications from the December meetings of the
Summary PJP Team.
Stage 3. Summary PJP Revisions #2 – January 14th, 2004 meeting. This stage
reflects further revisions from the January meetings of the Summary PJP Team
that were held, in part, to respond to comments of the full Stakeholder Panel
meeting of December 11th, 2003.

The following provides further details on what transpired at each stage of this process and
what changes were made that might affect the estimates.

Stage 1. The Summer Meetings

Deriving a final result for this study required the AIR/MAP research team to synthesize
several prototype specifications of service delivery systems developed by the initial ten
PJPs (Stage 1). That is, it required aggregation of the results into some meaningful
representative resource profiles across various levels of need that did not precisely reflect
the judgment of any single panel. For this reason, AIR/MAP asked members of the
original professional judgment panels (i.e., the Summary PJP Team) to meet on
subsequent occasions to review the final staffing and resource allocation patterns that
underlie the cost estimates in this report. As indicated above, one of those meetings
occurred in mid-December of 2003 and another one in mid-January of 2004.
Stage 2. The December Meeting of the Summary PJP Team

The December meeting was focused on a review of the estimated resource levels that
were derived from the synthesis of the Stage 1 specifications. The following is a
summary of the changes in resource specifications that were made by the Summary PJP
Team as a result of this meeting.
x Preschool enrollments – Greater specificity was necessary to refine the patterns
of enrollment in preschool programs following the initial summer meetings of the
PJPs. Not all panels had specified preschool programs in the first stage of the PJP
meetings. Seven out of eight of the original general education PJPs specified
some level of resources for pre-kindergarten programs, and five of the eight
panels specified some level of resources devoted to early childhood development
(ECD) programs. The Summary PJP Team provided greater specificity and
precision as to the percentage of potential enrollments to which the prekindergarten and ECD programs should be targeted. These enrollment levels
were associated with the poverty level of the students served in the school to
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reflect the greater need for early intervention programs of children from poorer
families.
Extended year and extended day programs – Similarly, the Summary PJP
Team provided greater specificity and precision to the percent of potential
enrollments for whom the summer school and the before- and after-school
programs should be targeted. As with preschool programs, these enrollment
levels were associated with the poverty level of the students served in the school
to reflect the greater need for extended time programs for children from higher
poverty schools. During Stage 1 of the PJP meetings, six out of eight panels
specified resources devoted to extended day programs, and seven of the eight
panels specified some resources for extended year programs.
Professional development – The Summary PJP Team recommended that
additional dollars be allocated to professional development expenditures in
middle and high schools with higher proportions of ELL students.
Miscellaneous staffing changes – The Summary PJP Team also recommended
an increased allocation of full-time equivalent social workers, assistant principals
and security personnel in those high schools with average and above-average
poverty levels. For high schools with relatively large numbers of special
education students and those with a large proportion of ELL, the team also
increased the amount of personnel devoted to social work and security. In
addition, extra guidance counselors were recommended for those high schools
serving higher proportions of special education students.
Miscellaneous non-personnel expenditures – Recommendations were made by
the Summary PJP Team to increase (decrease) the amount of non-personnel
expenditures earmarked for student activities for those middle schools at
relatively high (low) levels of poverty. In addition, the team recommended an
increase in expenditures devoted to professional development for schools with a
high proportion of ELLs.

Stage 3. The January Meeting of the Summary PJP Team

Immediately following the Stage 2 meeting of the Summary PJP Team, AIR/MAP
convened a meeting of the Stakeholder Panel. This Stakeholder Panel, which included
members of the Summary PJP Team, had the opportunity to review all of the program
specifications and the patterns of variation within the school prototypes. In addition to
the members of the Summary PJP Team, the Stakeholder Panel consisted of
representatives of the professional judgment panels along with representatives of various
constituency groups, business leaders and policy makers involved with the reform of
school finance. As indicated previously, these additional stakeholder panel members
included representatives of parents, school board members, taxpayers, legislators, the
New York State Education Department, the Governor, and the Commission appointed by
the Governor to review school funding alternatives.
The stakeholder committee was provided with all of the data available to the AIR/MAP
team to develop the final cost estimates. The non-educator members of the stakeholder
panel had the opportunity to query the members of the Summary PJP Team about their
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program designs and specifications and to provide input to the AIR/MAP team prior to
the final processing and analysis of the data.
One of the issues discussed during the Stakeholder Panel meeting related to the patterns
of variation in school program costs with respect to ELL students. The patterns that were
reflected at that time suggested a very small impact of changes in the percent of ELL
students on the school-level programmatic costs. Specifically, the question was put forth
of whether this was a reasonable result given the perceived complexity of addressing the
needs of additional ELL children, holding other need related factors (i.e., enrollment size,
poverty and special education) constant. At the same time, at least one of the narratives
developed by the PJPs in Stage 1 suggested that ELL students did not necessarily require
additional teachers or other resources as much as the need for teachers and other
personnel with different qualifications.69
The following provides a list of the accomplishments and changes in resource
specifications that were made by the Summary PJP during the Stage 3 meeting in January
2004.
x Review of program design and staff utilization – The Stage 3 meeting of the
Summary PJP Team held in January served as a final review of the school
prototypes and an opportunity to help the AIR/MAP team understand the
significant aspects of the programs designed by the professional judgment panels.
x ELL staffing – After reviewing the specifications and thinking about the
assumptions under which the prototypes were developed, the Summary PJP Team
recommended some changes in ELL staffing to address the concerns expressed
during the Stakeholder Panel meeting in December. To provide some context on
this issue, the Stage 1 panels did specify resources for ELL, but they were not
statistically significant, and one PJP from New York City specifically stated that
the nature of resources needed to be changed, but that the amount specified was
adequate. It may be argued that, under this rationale, the specifications developed
by Stage 3 may be perceived as an overstatement of the need for ELL services
and should be viewed as an upper bound. However, one problem with this
rationale observed by the ELL expert advisor for the project, Kenji Hakuta, and
picked up by the Summary PJP in the Stage 3 meeting is that while this may be
true for a school with high percentages of ELLs of the same language (e.g. those
requiring teachers that only speak one other language than English), it does not
pertain to high percentage ELL schools with a multitude of different languages
being spoken, where some form of English as Second Language (ESL) approach
will be needed. Overall, the notion that a high poverty school with high
percentages of ELLs can make due with the same amount of resources as schools
at the same levels of poverty and special education, but with no ELLs, was
questioned by the stakeholders. Accordingly, the Summary PJP Team decided to
increase the resource allocation of “other” teachers in addition to supplies and
materials at all three schooling levels. Finally, in response to the increase of
69

The reader is referred to the notes from the PJP deliberations, which are included in Appendix B.
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ELLs, the team recommended raising non-personnel expenditures for the
professional development of high school teachers.
x Small school projections – During the January meeting, the Summary PJP Team
reviewed the projections of resources specified for very small schools that had
been developed by AIR/MAP. Projections had been done using the multivariate
regression analysis of the Stage 1 data points, and the Summary PJP Team was
requested to review the projections and make any necessary changes that would
be appropriate to achieve the desired results. However, only a very limited
amount of time was available to review the resource specifications for these
atypically small schools (i.e., schools well below the enrollment levels specified
in the original PJP exercises). After subsequent discussions among the members
of the AIR/MAP team, it was decided that estimating the effects of school size
outside the original enrollment ranges had the potential of distorting cost
estimates. It is for this reason that all of the cost simulations were done using
estimated effects only within the original ranges of enrollment reflected across the
PJP exercises.70 Schools with enrollment below the minimum or above the
maximum were assigned cost projections based on the corresponding extreme
value for enrollment (i.e., those elementary schools below 414 and above 774 had
projections based on 414 and 774, respectively). Actual enrollments were used to
project costs for schools within the limits of the minimum and maximum
enrollment levels provided during the original PJP exercises.
x Properly identifying district-level functions – As described in Chapter 2, the
AIR/MAP team needed to divide current spending into items that were included
versus excluded from the school prototypes specified by the PJP specifications.
In the Stage 3 meeting the Summary PJP Team provided assistance to AIR/MAP
in appropriately dividing current spending into that which was already included in
the school prototypes versus that which was excluded.71
Estimating District-Level Functions

Finally, as described in Chapter 2, AIR/MAP used two alternative methods of accounting
for expenditures on district-level functions: the lump-sum approach and an approach that
combined lump-sum amounts with an overhead ratio for certain district-level functions.
The first of these does not account for any possible growth in expenditures on districtlevel functions to support changes that might occur in instructional program expenditures
and therefore represents a lower bound. Conversely, the second approach allows for the
possibility that a change in instructional program expenditures could be associated with
an increase in expenditures on district-level functions. In turn, this second approach can
be viewed as an upper bound on the potential change in expenditures on district-level
functions. Reality probably lies somewhere in between these two estimates.
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The enrollment ranges are 414 to 774, 543 to 951 and 576 to 1,184 for the elementary, middle and high
school levels, respectively.
71
A more detailed discussion of this can be found in Chapter 2.
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The Geographic Cost of Education Index

It is important to point out that modeling a teacher labor market is an incredibly complex
endeavor to undertake. To this end, the geographic cost of education index itself is based
on a statistical model that intends to greatly simplify the underlying mechanism that
makes up the labor market for school personnel. In reality the teacher labor market is far
more complex than can easily be represented in econometric models of the type used in
this analysis. Therefore, it must be noted that such models provide a best estimate of the
major differences in the costs of recruiting and employing comparable personnel across
local jurisdictions, but as with all estimates, they are subject to some degree of error.
Moreover, while variations in teacher costs are likely to be highly correlated with
variations in costs for other types of personnel (in addition to non-personnel costs), the
fact is that there are some possible differences in the factors that affect these different
markets.
Glossary of Terms

Before proceeding to the estimates, it is useful to establish a few terms that will be used
in the subsequent narrative about the results.
Lump-sum model – This refers to the first method used to add on the
expenditures for district-level functions. The lump-sum model simply adds on
what was previously spent on district-level functions.
Combined lump-sum/ratio model – This refers to the alternative method of
adding on expenditures for district-level functions that involves adjusting
expenditures to reflect some growth in spending on these functions in response to
a change in the size of the instructional program.
Geographic cost of education index (GCEI) – This term refers to the direct
measure of the school personnel cost differences derived from the statistical
models in discussed in Chapter 3.
Standardized projected expenditures – This term refers to the expenditures
estimated by AIR/MAP through the PJP process that are necessary to achieve
adequacy (i.e., expenditures deemed necessary to achieve the goal put forth to the
PJPs – see Exhibit 1 in Chapter 2) unadjusted for geographic cost variations.
Personnel compensation levels used to estimate total costs are set to statewide
pupil-weighted averages. To accomplish this, the GCEI based on the analysis
described in Chapter 3 is set to 1.00 for all districts. Again, it is important to note
that the expenditures derived from this simulation reflect only the variations in
pupil needs and the scale of school and district operations. No differences in the
geographic cost differences are reflected in these numbers.
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Implicit geographic cost of education index (IGCEI)72 – This term refers to the
ratio of GCEI-adjusted projected expenditures to standardized (unadjusted)
projected expenditures for a given district. The only difference between the GCEI
and IGCEI is the variation in the geographic costs of school personnel weighted
by the projected budget share attributed to personnel. That is, the difference
between the implicit cost index and the geographic personnel cost index
introduced in Chapter 3 is that the IGCEI reflects the impact of the GCEI with the
appropriate budgetary weights applied for the share of total expenditures
attributable to personnel within each district, where the weights are based on the
prototype models.
Need/scale index – This term refers to the ratio of standardized projected
expenditures in any given district to the pupil-weighted average of the
standardized projected expenditures across all districts. This index reflects both
variations in the degree to which districts must provide educational services to
students with special needs (i.e., those in poverty, classified as ELLs, and/or in
special education) as well as in the scale of school and district operations.
Need index – This term refers to the relative variation in projected
standardized expenditures associated only with variations in pupil needs.
Scale index – This term refers to the relative variation in projected
standardized expenditures associated only with variations in the scale of
school and district operations.
Need to resource capacity (NRC) – This is simply a method devised by NYSED
to classify districts according to the ratio of pupil needs to the capacity of the
district to generate resources. NRC will be used to abbreviate this in the titles of
tables.
Preschool programs – Preschool refers to pre-kindergarten and ECD programs.
Projected expenditures/spending/costs – This refers to the expenditures
developed by AIR/MAP through the PJP process that are necessary to achieve
adequacy (i.e., expenditures deemed necessary to achieve the goal put forth to the
PJPs – see Exhibit 1 in Chapter 2). This figure reflects variations in pupil needs,
the scale of school and district operations, and geographic cost differences for the
school personnel based on the analysis in Chapter 3.
Stages 1, 2, 3 – This indicates the PJP stage on which the projected expenditures
are based. Stage 1 refers to the estimates based on the PJP specifications
immediately following the Summer 2003 meetings. Stage 2 refers to the
estimates immediately following the December 2003 meetings of the Summary
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Formal definitions of how the IGCEI and Needs/Scale index are calculated can be found in the section
“Understanding the Components of Educational Cost Differences”, below.
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PJP Team. Stage 3 refers to the estimates obtained immediately following the
January 2004 meetings of the Summary PJP Team.
The Cost of an Adequate Education

The initial adequacy cost estimates presented below reflect the resource specifications at
Stage 3 of the PJP process as described above. These cost projections use what was
referred to above as the lump-sum approach to estimating the costs of district-level
functions.
Stage 3 of the PJP process represents the culmination of the professional judgment
process as applied in this study. This process encompasses a series of meetings with the
original PJPs, the Summary PJP Team, and the Stakeholder Panel.
However, the cost projections developed at Stage 3 represent only one possible basis
from which to derive an estimate of the cost of adequacy. To understand the basis for
this Stage 3 cost estimate, it is important to note how the cost projections changed during
each phase of the process. As will be shown later in this chapter, there is in fact a range
of reasonable estimates developed at the different stages of this professional judgment
process, and there are also estimates derived using differing assumptions about various
components of the simulation model (e.g., how district-level costs are treated and how
school size is represented).73
Stage 3 Cost Estimates

Exhibit 4-1 compares the AIR/MAP projected expenditures per pupil derived from the
program specifications designed by the PJPs at Stage 3 to the actual current per pupil
expenditures reported in the NYSED fiscal files.74 These figures represent per pupil
expenditures for the district attended by an average student within each district category
(e.g., the overall average reflects the average student in the state while the figure for the
Big 4 Urban Cities reflects the average student attending one of those districts). It is
important to note that these per pupil figures correspond to the average projected
spending assuming every district spent no more and no less than what was necessary to
achieve adequacy as defined by the resource specifications derived from Stage 3 of the
professional judgment process.

73

This first set of estimates presented here are based on a similar set of assumptions on which the
estimates presented in the Preliminary Report released in January 2004 were based. As was indicated in
the Preliminary Report, these original numbers were subject to change and indeed have changed somewhat
since the release of that report.
74
It is understood that both projected and “current” expenditures refer to 2001-02 dollars, which
corresponds to the year of the most recent data available for use in this study.
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Exhibit 4-1 - Comparison of Adequate Versus Actual Per Pupil Expenditures by Need to
Resource Category (Including Preschool Programs)
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Exhibit reads: Average per pupil expenditure in New York State for 2001-02 was $11,056. AIR/MAP projects that an average per pupil expenditure of $12,975 would
have been necessary to achieve adequacy statewide. Note, figures assume all districts spend exactly at their projected levels.

It is important to note that the students counted under the “adequacy”-based model are
substantially higher than current state enrollments.75 This is because the “adequacy”based expenditures include wider preschool enrollments than the current statewide
practice within New York State public schools. As noted earlier, approximately $399
million in Head Start Programs serving about 49,000 students and $21 million of Even
Start programs are not included in the NYSED fiscal data.
Exhibit 4-2 presents a stacked bar chart that shows how actual total current expenditures
in New York State compare to total projected expenditures, based on the AIR/MAP
analysis, necessary to raise all districts to “adequate” levels of spending. The bottom
portion of each bar displays the actual total current spending by New York public school
districts. The top portion of the bar displays the incremental expenditure necessary to
achieve adequacy in districts not currently spending at levels deemed adequate as defined
75

Total actual enrollment in New York State across the NRC categories are as follows (in parentheses):
New York City (1,049,831), Big Four Urban (130,327), High NRC-Other Urban and Suburban (221,250),
High NRC-Rural (179,001), Average NRC (872,785), and Low NRC (392,762). Total enrollment
necessary to achieve adequacy predicted by AIR/MAP across the NRC categories are: New York City
(1,111,498), Big Four Urban (135,658), High NRC-Other Urban and Suburban (230,293), High NRC-Rural
(185,793), Average NRC (888,113), and Low NRC (394,669).
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by the resource specifications derived from Stage 3 of the professional judgment process.
The total of these two figures provides an estimate of total expenditures from all sources
(federal, state and local) necessary to bring those districts to “adequate” levels of
spending, with no change in current levels of spending for those districts at or above
“adequate”.
Exhibit 4-2 - Total Expenditure Required to Bring All Districts to "Adequate" Spending
Levels (Total Expenditure in Bold)
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Exhibit reads: Total expenditure in 2001-02 was $31.71 billion. An additional $7.20 billion would have been necessary to bring all districts spending at less
than adequate levels up to adequacy. Note, actual and additional expenditures may not add up exactly to totals (in bold) due to rounding errors.

While the figures in Exhibit 4-1 compare projected to actual expenditures for all students,
Exhibit 4-2 presents data from a slightly different perspective. The figures in Exhibit 4-1
reflect what would happen if each public school district in New York State spent the
Stage 3 projected levels on every student, while figures in Exhibit 4-2 emphasize the
incremental expenditures necessary to achieve adequacy only for those students enrolled
in districts not currently spending at an adequate level. Exhibit 4-2 maintains current
spending for districts spending at or above adequate levels.
New York State
The AIR/MAP analysis projects that an average per pupil expenditure of $12,975 would
be required to provide adequate resources to each and every student in New York State
(Exhibit 4-1). Actual current spending on public school students in New York State
amounts to $11,056.
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Exhibit 4-2 shows total current spending in New York State for the 2001-02 school year
to be $31.71 billion. However, the investment necessary to bring those districts that are
currently spending less than adequate amounts up to adequate levels without reducing the
spending in those districts at or above adequate spending levels would require a total
expenditure of $38.91 billion, a 22.7 percent increase in total spending.76 These
statewide estimates have varying implications across divergent types of districts.
New York City
The AIR/MAP projections for New York City public schools show “adequate” spending
at $14,282 per child, compared to an actual current expenditure of $10,692. This would
require a total budget of $15.87 billion, a 39.1 percent increase over the current spending
level of $11.41 billion.
The Big Four Urban Cities
The AIR/MAP projections for the other urban districts show an average of $14,149 per
child, versus a current expenditure of $11,111. This would require a total budget of
$1.92 billion, a 27.8 percent increase over the current spending level of $1.50 billion.77
Other Categories of Districts
Comparing the AIR/MAP projections to actual spending (Exhibit 4-1) for students
attending districts classified as High NRC–Other Urban and Suburban implies an
increase on a per pupil basis of 17.6 percent (i.e., $13,311 versus $11,323 per pupil) to
achieve adequacy, while those attending districts classified as High NRC–Rural require
an increase of 20.8 percent (i.e., $12,296 versus $10,180 per pupil). The incremental
total expenditure necessary to ensure all students in the high need districts, High NRC–
Other Urban and Suburban and High NRC–Rural, have access to “adequate” resources
would require additional investments of $0.54 and $0.46 billion representing increases of
21.4 and 24.9 percent, respectively.
Actual expenditures for students in the Average NRC districts are also below the
AIR/MAP projections. The projection for average per pupil expenditure is $11,665,
while the current expenditure per pupil is $10,653. To raise funding levels for these
students to “adequate”, an additional $1.23 billion is necessary, 13.3 percent above
current spending of $9.30 billion in this category.
On the other hand, for students enrolled in districts classified as Low NRC, the AIR/MAP
average per pupil projection is lower than actual per pupil spending. The AIR/MAP
projections reveal an average per pupil expenditure for low-need districts (Exhibit 4-1) of
$11,964, while the actual average per pupil expenditure is $13,183. However, some
76

The findings show 517 districts currently spending below the adequacy standard estimated by this study,
with 163 districts spending at or above this level. If every district were to spend exactly what was
necessary to achieve “adequacy” as estimated by the AIR/MAP model, total spending in New York State
would amount to $38.23 billion. It is important to point out that all of these spending figures are intended
to reflect a combination of all federal, state and local resources.
77
Due to rounding of the reported expenditures, calculation of percent changes using the dollar figures in
the text will not always be precise. The percent changes reported are, however, correct.
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within the Low NRC category are spending below “adequate”. Exhibit 4-2 shows that an
additional $0.09 billion would be necessary to provide “adequate” resources for students
enrolled in Low NRC districts currently spending below “adequate” levels.

What Adjustment Is Required to Ensure All Districts Have Adequate Resources?

As seen in the exhibits above, the Stage 3 spending projections suggest that not all New
York districts need additional revenues to reach “adequate” levels of spending. This does
not necessarily suggest that these districts are spending too much. They may reflect
community determinations of local needs or preferences beyond the “adequacy” standard
specified for this study.
The 517 New York school districts that presently spend less than the AIR/MAP
projections include all of the Big Five districts, 29 of the Low NRC districts, and over 480
of the remaining districts in the state. To bring these districts up to the projected
spending levels, without redistributing revenues from other districts would require an
additional $7.20 billion (see Exhibit 4-2) in federal, state, and/or local revenues.
As indicated previously, these projections reflect an increase in the number of students
receiving preschool services. Currently (2001-02 school year), 37,868 students are
served in state pre-kindergarten programs. The AIR/MAP projections based on the
specifications of the PJPs allow preschool enrollments of 137,936 (i.e., that include both
ECD and pre-kindergarten for three- and four-year-old students, respectively). Note that
the Head Start and Even Start programs serve at least another 49,000 children in early
education programs outside of the state’s public schools.
Alternative Cost Estimates
As suggested above, different assumptions as to the types and quantities of resources
necessary to achieve “adequacy” will lead to different cost estimates. This section shows
how these cost projections changed at different stages of the analysis and how they differ
with alternative assumptions. The importance of these alternative estimates is that it
makes the professional judgment process more transparent to the reader and leaves some
of the judgment about the final numbers in the hands of policy makers.78

Exhibit 4-3 below presents overall differences in the estimated cost of adequacy at the
different stages (1, 2, and 3) of the professional judgment process. In addition, it also
displays the impact of using the combined lump-sum/ratio approach to account for

78

In addition to the alternative cost analyses contained in this section, AIR/MAP has also done some
sensitivity analysis of the impact of alternative resource configurations (e.g., such as differences in class
size specifications) to show the cost impact of these differences in resource utilization. This analysis is
presented in Appendix L.
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district-level functions applied to the Stage 3 estimates.79 For the sake of simplicity, this
last alternative is referred to as the Modified Stage 3 estimate. Note that the modified
approach to estimating the cost of district-level functions could easily have been applied
to the cost estimates at any of the stages. The proportionate impact would have been
similar to the impact at Stage 3.
All of the figures presented in Exhibit 4-3 are based on the total expenditure required to
bring those districts currently spending below the AIR/MAP projections up to adequate
levels of spending. That is, the figures in Exhibit 4-3 are directly comparable to those in
Exhibit 4-2 above.
Exhibit 4-3 - Total Actual and Projected Expenditures by Simulation Model
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Exhibit reads: Total expenditure in 2001-02 was $31.71 billion. Using the Stage 1 resource specifications an additional $6.21 billion would have been
necessary to bring all districts spending at less than adequate levels up to adequacy, making a total expenditure of $37.92 billion.

Stage 1 exhibits the lowest cost estimate to achieve adequacy. Based on the Stage 1
specifications, an additional $6.21 billion would be necessary to achieve adequacy. At
Stage 2, which reflects a revised estimate of the projections of targeted enrollments in the
79

Appendix K of this report presents district level projections of the per pupil costs of achieving adequacy
at each of the stages 1, 2, and 3 as well as the modified stage 3, which uses the lump-sum/ratio calculation
of district-level expenditures. In addition, actual spending levels for the 2001-02 school year are presented
for each district along side the projected expenditures from the adequacy model. All figures correspond to
total current expenditures and therefore exclude any spending on transportation and debt service (see
footnote 57, above).
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preschool and extended time programs, in addition to modest changes in the middle and
high school configurations, the estimate increases to $6.84 billion.80 The Stage 3
estimates (i.e., $38.91 billion total, $7.20 billion additional) are the same as those
presented in Exhibit 4-2 and reflect an increase in the resources specified for ELL
students that were considered during the January meeting of the Summary PJP Team.
The resource adjustments with respect to ELL were carried out in response to comments
made at the end of the December 2003 meeting of the Stakeholder Panel.
Finally, the Modified Stage 3 estimate of $40.11 billion, necessitating an additional $8.40
billion, is the highest estimate of the cost of adequacy and simply reflects alternative
assumptions about how AIR/MAP estimated the district-level functions. This alternative
estimate is based on the combined lump-sum/ratio approach, which allows for part of the
expenditures on district-level functions to change proportionately with changes in
spending on the instructional program as specified by the professional judgment panels.
Thus, the adequacy estimates range from a low of $37.92 billion to a high of $40.11
billion. Using current (i.e., 2001-02) spending as a base, these estimates suggest that the
additional investment required to achieve “adequacy” in New York State public schools
ranges 19.6 to 26.5 percent.
Exhibit 4-4 shows how differences in resource specifications at the various stages of the
professional judgment process affect different types of districts. For the purposes of
simplicity, New York City is combined with the other urban districts (from the four next
largest cities) with the remaining districts forming the second group. Since poverty and
the percent of ELL students are primary drivers of the differences in costs between the
stages, it appears as though the urban districts would benefit most from the changes that
have occurred between Stages 1 to 3 of the process. The additional expenditures to bring
all districts up to adequate spending without any impact on those districts at or above
adequate spending levels increase from $4.02 to $5.67 billion in the most urban districts
(i.e., New York City plus those in the other four largest cities), which represents over a
40 percent increase in total projected spending. For all other districts combined, the
additional expenditures increase from $2.19 to $2.74 billion, which represents about a 25
percent increase.

80

There were no changes in the resource configurations in the preschool and elementary extended time
programs. The only change was in the projected number of students who would be enrolled in the
preschool programs and the extended time programs.
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Exhibit 4-4 - Additional Expenditures Required to Achieve Adequacy for New York
City/Big Four Versus Other Districts by Simulation Model
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Stage 3 - Lump-Sum DistrictLevel Expenditures

Simulation Model
New York City and Big Four Cities

Modified Stage 3 - LumpSum/Ratio District-Level
Expenditures

Other Districts

Exhibit reads: Using the Stage 1 resource specifications and lump-sum district-level expenditures an additional $4.02 billion would have been necessary to
bring all districts in the largest five cities up to adequate spending levels. The correpsonding additional expenditure to bring all other districts not spending
at adequate levels up to adequacy would have been $2.19 billion.

While the dollar increases are substantial across the three stages, Exhibit 4-5 shows that
the number of districts spending less than their projected expenditure is not all that
different. The number of districts spending less than the projected expenditures ranges
from a low of 516 at Stage 1 to a high of 520 for the modified Stage 3.
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Exhibit 4-5 - Numbers of Districts Spending at Below-Adequate Levels by Simulation
Model
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Level Expenditures
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Modified Stage 3 - LumpSum/Ratio District-Level
Expenditures

Simlulation Model
Exhibit reads: Using the Stage 1 resource specifications and lump-sum district-level expenditures 516 districts were deemed as spending at less than adequate levels.

The Role of Preschool

As previously indicated, preschool programs consisting of both pre-kindergarten for four
year olds and ECD programs for three year olds, are included in the estimates for the total
costs of adequacy. Exhibit 4-6 shows the total expenditure projected for preschool
programs at each of the stages of the professional judgment process. The total
expenditure on preschool ranges from a low of $1.01 billion to a high of $1.17 billion,
which indicates relatively small proportionate changes across the four models. Because
there were significant changes in the program specified for school aged students (i.e.,
those in kindergarten through the 12th grade), preschool projections are a smaller
percentage of total expenditures at the later stages, ranging from a high of 16.3 percent at
Stage 1 to 13.9 percent at the Modified Stage 3 (see Exhibit 4.7)
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Exhibit 4-6 - Total Preschool Expenditures Required to Achieve Adequacy
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Expenditures

Simulation Model
Exhibit reads: Using the Stage 1 resource specifications and lump-sum district-level expenditures an additional $1.01 for preschool education would be necessary
achieve "adequacy".

Exhibit 4-7 - Total Preschool Expenditures as Percent of Additional Required
Expenditure by Simulation Model
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Level Expenditures
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Expenditures

Simulation Model
Exhibit reads: Using the Stage 1 resource specifications and lump-sum district-level expenditures 16.3 percent of the additional spending necessary to achieve
adequacy was attributable to expenditures on preschool education.

Understanding the Components of Educational Costs

Underlying the total cost projections presented in the exhibits above are specific dollar
amounts assigned to each district. These dollar amounts reflect variations in geographic
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cost differences, pupil need, and in the scale of district operations. The following
discussion shows how these pieces of the puzzle may be separated out to illustrate the
role that each component plays for different kinds of districts.
Developing the Need-Scale Index
The analysis carried out in this report was primarily designed to develop “adequate”
expenditure estimates by district given the configurations of schools, pupil needs, and
teacher markets within which they operate.
Four critical pieces of data are used to separate these cost components:
(1) Implicit geographic cost of education index (IGCEI)
(2) Base expenditure level (BASE_EXP)
(3) Need index (NEED)
(4) Scale index (SCALE)

To calculate each of these components, one needs two numbers: the AIR/MAP projected
expenditure levels (PROJ_EXP) and the standardized projected expenditure levels
(STD_EXP) from one of the stages described above. The following formulas are used to
calculate each of the four critical numbers:
(eq. 1)

IGCEI(i) = PROJ_EXP(i) / STD_EXP(i).

The implicit geographic cost index (IGCEI) for district i is defined as the ratio of the
projected expenditures for district i to the standardized projected expenditures for district
i.81 The reader is reminded that projected expenditures reflect variations in the cost of
providing adequate educational services across districts in New York State, and it
includes the variations in scale, pupil needs, and the costs of comparable school
personnel. The standardized projected expenditures include variations for scale and pupil
need, but do not reflect any geographic variations in personnel costs. Thus, the only
difference in costs between the numerator and denominator are the geographic variations
in costs of school personnel. Equation (1) extracts that component in the form of the
IGCEI.
The base expenditure level is calculated by taking the pupil-weighted average of the
projected expenditures.
I

(eq. 2)

BASE_EXP =

¦ w(i) u PROJ_EXP(i)
i 1

where w(i) is the pupil-weight (i.e., the proportion of New York State enrollment in
district i).82
81

Remember that the average compensation rates in the standardized model reflect the compensation paid
to school personnel in the districts attended by the average student (i.e., they are pupil-weighted average
compensation rates).
I
82
If ENR = district enrollment, w(i ) ENR (i ) ¦ ENR (i ) .
i 1
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Finally, the need-scale index for district i is calculated as follows:
(eq. 3)

NEEDSCALE(i) = STD_EXP(i) / BASE_EXP

That is, the need-scale index is simply the ratio of the standardized projected
expenditures to the pupil-weighted average expenditures. It reflects variations in
projected costs associated with scale of school and district operations and the
composition of pupil needs.
Based on this collection of formulas, it can be shown that, for any given district i, the
projected expenditure can be calculated as the product of the base expenditure (i.e., the
pupil-weighted average of the standardized projected expenditure for all districts), the
district-specific IGCEI, and need-scale index.
(eq. 4)

PROJ_EXP(i) = BASE_EXP u IGCEI(i) u NEEDSCALE(i)

It is important to recognize that one of the components implicit in the need-scale index
above is the inclusion of actual data on spending to reflect district-level functions.83
Thus, using the need-scale index could potentially create incentives for districts to inflate
spending on district-level functions since actual data are used in one form or another.
Avoiding this incentive would require a multivariate regression approach that includes
factors reflecting the components of the need-scale index and generates a predicted value.
To understand these patterns of variation, the AIR/MAP team has used multivariate
regression analysis to sort out the variations in the need-scale index using the following
independent variables to estimate a model capable of yielding a predicted need-scale
index:84
Need
x District type to capture the composition of enrollments and schools by grade level
which affects the types of schools included in the projected costs for each district
x Percent of students eligible for free and reduced lunch
x Percent of students identified as ELL
x Percent of students identified as special education
Scale
x District size in various functional forms and sparsity of district population.85
83

Whether the projections use the lump-sum or combined lump-sum/ratio approach to calculate spending
on district-level functions, these figures still represent values that vary by district.
84
See Appendix C for details of the regression analysis on the need-scale index. The analysis presented in
the text reflects a model that divided the sample into different enrollment groupings from the smallest
districts (i.e., less than one thousand pupils enrolled) to the largest districts (i.e., greater than 10,000
students enrolled).
85
Often linear and squared terms are used for enrollment to reflect the curvilinear relationship between
spending and district size. AIR/MAP initially followed that convention. Moreover, because there are
complex patterns of spending with respect to some of the district-level functions across the state, AIR/MAP
also experimented with higher powers of enrollment and other variables such as sparsity of population to
pick up the effects of school and district size on both instructional and non-instructional spending.
However, rather than relying solely on the results where a functional form is imposed via estimation of a
quadratic or some higher order polynomial, the relationship between the need/scale index and district
enrollment was ultimately estimated with separate enrollment category-specific equations.

American Institutes for Research

84

Management Analysis and Planning

Chapter 4 – “Costing Out” Adequacy: The Results

Separating the Need and Scale Components
With this formulation, it is informative to break the need/scale index into its two
components: one reflecting just pupil need and the other reflecting the impact of scale of
operations. That is, while the need/scale index reflects both components, each may show
different patterns of variation across districts.
Exhibit 4-8 - Relative Scale and Need Indices and Implicit GCEI by Need to Resource Capacity
Category Based on Model Using Actual School Enrollment
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Exhibit reads: It costs approximately 4 percent more to hire a qualified teacher in New York City relative to a comparable teacher that instructs the average student in the
state. Pupil needs in New York City are 14 percent higher that the statewide pupil-weighted average.

Exhibit 4-8 breaks up the pattern of variation in projected expenditures into three separate
components: a scale index (i.e., reflecting district size), a need index (i.e., an index of
pupil need), and the IGCEI (i.e., reflecting the impact of personnel cost differences on the
projected expenditures). The mean value for each of these indices (i.e., the IGCEI, the
scale index, and the need index) is scaled so that the value 100 represents the pupilweighted average value of the index. An index value of 110 reflects a district that is 10%
above the statewide (pupil-weighted) average, while a value of 90 represents a district
that is 10% below the statewide (pupil-weighted) average on the respective index.
One pattern clearly seen when looking across the averages by NRC is that New York
City shows similar pupil needs to the other large urban districts, while at the same time
exhibiting a significant difference in the scale index. The scale index for New York City
is low relative to the scale indices for districts in most of the other NRCs. The needs
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component of the index is comparable to the value for the other four large urban districts.
All exhibit high need indices relative to districts in the other NRC categories.
These patterns result from a combination of factors. One relates to the variations in
overhead ratios. The proportion of total actual spending in New York City devoted to
district-level functions and maintenance and operations services is among the smallest in
the state. The percentage of total spending devoted to these categories is approximately
14.7 percent. Some of this difference reflects “economies of scale”.
However, there is another significant dimension to this that is derived from the work of
the PJPs. That is, in reviewing the relationship between school program costs and school
size (see Exhibit 2-6 in chapter 2), one observes that the panels specified resources in
such a way that there were somewhat lower per pupil costs associated with larger
schools. To some degree, these lower costs result from the fixed costs of school
administration being spread over a larger population of students. This negative
relationship between projected expenditure and school size is observed at each school
level, elementary, middle, and high school.
It turns out that New York City maintains elementary, middle and high schools that are,
on average, larger than schools in any of the other NRC groupings of districts. For
example, if one compares the average school sizes by PJP category, the average
elementary school in New York City (PJP 1) enrolls 774 students, while the average
school at the same level in PJP 2 (the other urban districts) enrolls 504 students. Average
elementary schools in the other two PJP categories are both well below 500 students.
Similarly, the average middle school in New York City is about 950 students compared
to 798, 774, and 593 for districts in PJP categories 2 (other urban districts), 3 (suburban
communities) and 4 (rural communities). High schools in New York City enroll about
1,180 students, while high schools in the PJPs 2, 3, and 4 enroll 1,156, 992, and 576,
respectively. These patterns follow those found nationwide in which school size tends to
be positively correlated with district size (see, for example, Chambers (1981) for a
discussion of this issue).
Thus, the larger than average schools in New York City combined with the low overhead
ratio has the effect of reducing the projected costs of implementing the models specified
by the PJPs.
On the other end of that spectrum are the small rural school districts that tend to have
relatively smaller schools at each level and somewhat higher overhead ratios associated
with the costs of district administrative, maintenance, and operations functions. These
two factors tend to have the impact of raising the costs for implementing adequate
programs.
Do these patterns simply reflect economies of scale in schools and districts? The answer
to this question is complex. There is likely some element of scale economies at both
levels. However, to measure scale economies, one really needs to control for overall
quality of educational outcomes. One could argue on this point that quality is controlled
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for by the goals established for the PJP exercises. While this argument may hold for
schools, to some degree, it does not necessarily hold for the spending on district-level
functions since they were derived based on actual spending levels. But even at the school
level, it would be difficult to argue that the work of the PJPs fully controls for “quality”
of services.
Moreover, the issue of choice must be considered as part of the analysis. Small rural
school districts in remote regions of the state may be operating very small schools and
incurring diseconomies associated with small scale out of necessity. School
consolidation may simply not a viable option. However, due to the nature of the
exercises provided to the original PJPs, the diseconomies of very small schools may not
be fully reflected in the data shown in Exhibit 4-8.
However, in most districts, school size is more of a choice in the long run. School
districts make decisions about the size of the schools they operate at each level. These
decisions may have implications for the quality of the school environment and,
ultimately, implications for student achievement, participation in extra curricular
activities, and safety.86 Indeed, discussions with some officials from New York City
during the course of this project suggest that the district is moving toward policies to
reduce school size.
While there has been some research on school size, there is nothing definitive on what
optimal school sizes are at each level. As a result, the costs of adequacy shown in this
report are based on average school sizes.87 What this does is remove the impact of
variations in school size from the adequacy cost estimates and leaves only the scale
effects based on the overhead costs used to account for central district administrative
functions. The resulting cost estimates provide greater resources to districts operating
larger than average size schools than they would otherwise need, and it provides fewer
resources to districts operating smaller than average size schools.
Exhibit 4-9 compares the Stage 3 model with the lump-sum/ratio approach to estimating
district-level costs with actual school enrollment levels to the same model using mean

86

Several studies assert that the optimum size for elementary schools is 300-600 and for secondary schools
is 600-900 (Andrews, Duncombe & Yinger, 2002; Lee & Smith, 1997; Raywid, 1997/1998). School size
differences may be achieved through introduction of new school sites and separate school buildings, or it
may mean creating several independent “schools” within existing buildings, each with a separate student
body, separate principal, etc. (Murphy, Beck, Crawford, Hodges & McGaughy, 2001). For secondary
schools, research also finds that curriculum offerings should emphasize a large core of academic classes for
all students (Bryk, Lee & Holland, 1993; Lee, Smith & Croninger, 1997; Newman, 1997).
87
Average school sizes for elementary, middle, and high schools were 558, 792, 943, respectively. This
simulation also uses the model that incorporates the combined lump-sum/ratio approach to estimating
district administrative and maintenance costs. The appendix presents the same simulation using only the
lump-sum approach for estimating the cost of these district level functions. As the reader will see, there is
virtually no difference in the patterns.
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enrollment levels for the each school.88 That is, Exhibits 4-8 and 4-9 are based on
identical simulations with the exception of one aspect: 4-7 is based on actual school
enrollments (within the limits of the school sizes from the PJP exercises), while 4-9 is
based on mean school enrollments by level.
Exhibit 4-9 - Relative Scale and Need Indices and Implicit GCEI by Need to Resource
Capacity Category Based on Model Using Mean School Enrollment
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Exhibit reads: It costs approximately 4 percent more to hire a qualified teacher in New York City relative to a comparable teacher that instructs the average student in the
state. Pupil needs in New York City are 14 percent higher that the statewide pupil-weighted average.

One can see that the scale indices tend to even out across the NRCs suggesting that at
least some of the scale effects in 4-8 are attributable to the lower costs projected for
operating schools with adequate resources. The differences in the need indices between
the two exhibits are negligible. For example, New York City exhibits no change in the

88

AIR/MAP established limits on the range of school enrollments for the purposes of the simulation.
Schools with enrollment levels within the original range of the Stage 1 exercises were assigned the
corresponding projected expenditure levels, while schools with enrollment levels outside the lower and
upper limits of this range were constrained to be at the minimum or maximum enrollment levels,
respectively. In other words, an elementary school with an enrollment of less than 414 students, which was
the minimum enrollment level specified in the original PJP exercises, was assigned the projected cost for a
school of 414 students. Similarly, an elementary school with an enrollment greater than 774 (the maximum
elementary school size specified in the PJP exercises) was assigned a projected cost corresponding to the
774 cost estimate. Elementary schools with enrollment between 414 and 774 were assigned cost
projections based on their actual enrollments. The middle and high schools were treated in the same way,
but using the appropriate enrollment ranges for these grade levels.

American Institutes for Research

88

Management Analysis and Planning

Chapter 4 – “Costing Out” Adequacy: The Results

relative need index between exhibit 4-8 and 4-9, while the next largest four urban
districts move from 116 to 115.
Exhibit 4-10 - Relative Scale and Need Indices and Implicit GCEI by Enrollment
Category Based on Model Using Actual School Enrollment
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Exhibit reads: It costs approximately 7 percent less to hire a qualified teacher in districts with less than 1,000 students relative to a comparable teacher that
instructs the average student in the state. Scale effects in these small districts are 17 percent higher that the statewide pupil-weighted average.

Exhibit 4-10 offers another way of looking at the same collection of indices displayed in
Exhibit 4-8. It arrays the pupil-weighted average index values from the smallest to
largest categories of districts in New York State. The smallest districts (i.e., those under
1,000 enrollment) have the highest relative costs associated with the scale of operations
(117), while having the lowest relative pupil need (87) and geographic cost differences
(93). The largest districts (i.e., with enrollments larger than 10,000) have the lowest
relative costs associated with the scale of operations (94), while having the highest
relative pupil need (112) and geographic cost differences (103).
The total projected expenditure for the state tends to be higher using the simulation that
applies the mean as opposed to the actual school size. One can see (in Exhibit 4-11) that
using the mean enrollment levels increases the total estimated costs of adequacy over the
model using actual enrollments by $0.15 billion. It increases the cost estimates for New
York City by eliminating the lower cost estimates associated with the larger schools in
the city. In contrast, it reduces to some degree the cost estimates for the districts in the
smaller rural communities.
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Exhibit 4-11 - Total Expenditure Required to Bring All Disricts to "Adequate" Spending
Levels for Actual and Mean Enrollment Simulation Models by Need to Resource
Capacity Category
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Exhibit reads: Using the Stage 3 resource specifications with lump-sum district-level expenditures and actual enrollment the total projected expenditure necessary to
achieve adequacy is $38.91 billion. Assuming that all schools face scale effects identical to those with mean enrollment, the total projected expenditure increases to
$39.06 billion.

The key question that one has to address in deciding how to use these models is to
determine what is an optimal school size. If it is believed that school size adversely
affects student outcomes, then it may be necessary to use some combination of the
alternative simulation models presented in this report to provide an appropriate
representation of pupil needs and scale of school and district operations.
Adjustments in the Numbers Over Time
As indicated previously, all of the above estimates are based on data for the 2001-02
school year. Use of the predicted need index in future years would require adjusting the
base expenditure figure (BASE_EXP) for each district by a statewide index to reflect the
appropriately reflect inflation. The need and implicit geographic cost indices are not
likely to change dramatically over time. The current numbers used to estimate
geographic costs for this study use four years of data, with the correlations from one year
to the next being well above 0.9. Moreover, previous research on this topic has shown
remarkable stability in these indices over time (see, for example, Chambers, 1981, 1997b,
and Taylor, Chambers, and Robinson, forthcoming).
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For the most part, the need/scale index reflects variations in district size, the percentage
of students in poverty, ELL and special education. Major changes from one year to the
next in these characteristics are unusual. Moreover, the need/scale index as calculated in
this study is not a precise calculation. Rather, it is intended to reflect major differences
across districts in the relative needs of the students served and the effects of district size.
With this in mind, one could consider simply using the predicted need/scale index itself
as a constant for the immediate future. That is, one could simply assign a value of the
need/scale index to each district and retain that value for a period of three to five years.
Changes in allocations to the district over time would be impacted only by inflation and a
measure of inflation would be applied to the base expenditure level.
Every three to five years, the adequacy study should be updated with new need index
numbers. Subsequent studies could include updated analyses of teacher costs and
meetings of a select group of educators to review the standards and resource
specifications upon which the current estimates are built.
An advantage to using the need/scale index rather than a pupil-weighted system is that it
is simpler in concept and reduces the incentives for districts to increase enrollments of
selected populations (e.g., special education or ELL) in order to increase funding.
Moreover, marginal changes in these categories of students are not likely to have a
significant impact on the actual costs of serving the students.

Summary

This chapter has presented an overview of the results of this study and an examination of
the disaggregated components of the cost projections: geographic cost variations, pupil
need, and scale of operations. Alternative estimates of the investment required to achieve
educational adequacy were presented based on the PJP specifications derived from Stages
1, 2, and 3 of the process, which correspond to the various meetings of the professional
judgment panels. In addition, AIR/MAP presented an estimate that used Stage 3
specifications in combination with an alternative method for estimating the expenditure
on district-level functions. This alternative method reflected the likelihood that spending
on some district-level functions would grow in proportion to projected changes in
spending on instructional programs. However, there are no data at present showing how
much these central administrative and maintenance expenditures are likely to change.
Therefore, the alternative projection produced by the Modified Stage 3 simulation
probably represents an upper bound expenditure estimate.
The projected additional dollars necessary to realize “adequate” spending throughout the
state range from $6.21 to $8.40 billion. These figures represent the additional investment
to bring all districts that, in 2001-02, were spending less than projected levels up to a
spending level that would achieve adequacy. While the absolute values of the overall
investment vary under different assumptions or at different stages, the patterns of
variation across the state as reflected by the distribution of projected versus actual
spending do not vary significantly.
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Preschool programs, including pre-kindergarten and early childhood education programs,
play a significant role in the additional expenditures required to achieve adequacy,
amounting to more than one billion dollars.
Scale of district operations and pupil need also play roles in accounting for variations in
the bottom-line expenditures required to achieve adequacy. Analysis of the variations in
the patterns of scale and need revealed that the five large urban districts tended to exhibit
relatively high projected expenditures based on pupil needs and geographic cost
differences, and relatively lower projected expenditures associated with scale of
operations, all else equal.
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This chapter offers reflections resulting from fifteen months of wrestling with defining
issues and affixing dollars to dimensions of educational adequacy. AIR/MAP has
organized a cadre of more than 50 highly qualified educators to develop the design and
resource specifications necessary to deliver an “adequate” program of educational
services. In this context, “adequacy” was defined in terms of a set of desired outcome
goals and learning standards for the public school students in New York State. The
process involved a series of meetings with ten professional judgment panels with followup meetings of a subset of the original panel members to review the AIR/MAP synthesis
of the specifications. The details of the professional judgment process and the results of
their deliberations are presented in Chapter 2 of this report.
During the course of this process, AIR/MAP introduced a review of the educational
research and analyses of “successful schools,” and the geographic variations in the costs
of school personnel. Chapter 3 presents the detailed analysis of the costs of school
personnel and the resulting geographic cost of education index.
For the sake of transparency, this report has presented “adequacy” cost estimates at the
various stages of the process so individuals reviewing this work would be able to track
each component and what was changed over the course of the analysis. The additional
dollars required to bring those districts currently spending below “adequate” levels up to
“adequacy” required anywhere from $6.21 to $8.40 billion depending on the stage in the
process and assumptions made pertaining to district-level expenditures. Each of these
cost estimates is presented and compared in Chapter 4.
The remainder of this chapter focuses on four areas: (1) a discussion of some
implementation issues, (2) additional research that would further refine these cost
estimates of “adequate” educational services, (3) suggestions for using these data as a
basis for education finance distribution formulas, (4) comments regarding the role of
analysis in relation to the ultimate responsibility of policymakers, and (5) a concluding
set of caveats.
Implementation Issues

Implementation of the “adequacy” models presented in this report implies a significant
expansion of the instructional program for both school-aged as well as preschool
children. In addition to bolstered K-12 programs, the “adequacy” cost model includes
preschool programs for 3 and 4 year olds. While there are a number of programs already
in existence within the state, the model projects a significant increase in the number of
participating children. In many districts, full implementation of the model will require
hiring more school personnel. As a surplus of all these categories of needed personnel is
unlikely, successful implementation will require significant planning. For example, more
university students will need to be encouraged to become teachers, and the teacher
training capacity of the state will need to be enhanced. In the short run, increased salaries
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may be needed to attract those already holding credentials but working elsewhere back
into the teaching profession and to reduce turnover among those already employed as
teachers. In addition, additional funding will be needed for facilities, which are not
currently accounted for in the AIR/MAP projections.
The state needs to work in concert with local school district decision makers to make this
process as smooth as possible. New York does not want to replicate the California
experience with the Class Size Reduction Program (see Bohrnstedt and Stecher, 2002).
School districts were not able to recruit and employ enough qualified teachers in the short
period of time they were given. In turn, the quality of teachers suffered and the program
failed to deliver hoped for improvements in student outcomes.
At the same time, the additional education resources included in these “adequacy”
models may make education a more attractive field in which to work. More resources
will mean more professional development, better instructional materials, and smaller
class sizes. If hiring is done in a deliberate way and teachers are assigned to positions for
which they are certified, the resulting jobs will be more attractive making it easier to
attract and retain teachers. The results of the present study of teacher labor markets, as
described in Chapter 3, support this conclusion.
Remaining Research

Central administration and facility maintenance account for approximately 20 percent of
total current spending in New York schools.89 While it is possible to make informed
estimates of these costs, they remain unverified, partially undermining the precision of
any estimate of “adequacy.”
School and Central Office Administrative Costs

While the direct costs of educational programs specified through the PJP process can be
derived with reasonable accuracy, consideration of their impact on central administrative
services was not included in this study. For example, at what juncture does the addition
of new school buildings or an increase in the size of instructional staff at existing schools
create a burden necessitating additional central office staff?
Maintenance and Operations

Maintenance typically accounts for 10 to 15 percent of a school or district budget. When
projected for a state the size of New York, the amount of money involved is in the
billions. This is another area of inquiry requiring further investigation within an
adequacy framework.

89

Additional expenditures are allocated to transportation services and debt service for facilities acquisition
and construction, but these items were excluded from the analysis in this report. Total spending less
transportation and debt service is referred to as total current expenditure.
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Summary

AIR/MAP has had to rely on assumptions regarding the impact of central administration
and maintenance on the cost of adequacy for the state. In the future, both areas could
benefit from further research and the development of more detailed bases for deriving
adequacy expenditure estimates.

Converting “Costs” of Adequacy to Funding Formulas

The purpose of this study was to determine cost estimates of “adequate” education
services for the state. It does not attempt to determine sources of revenues to meet these
costs, or formulas by which those revenues should be distributed. However, further
consideration of this question may benefit by distinguishing between pupil and district
characteristics.
Pupil Characteristics

The professional judgment process used for this study delineated several “at risk”
conditions that seem reasonably associated with a need for added resources. These
included poverty, special education, and English language learners. Measures of the
percentage of students in these conditions seem reasonable components of a distribution
formula.
School and District Characteristics

Funding formulas also generally recognize conditions with cost implications that are
beyond the immediate control of school districts. Among these are distances involved in
transporting students, the necessity for operating small schools, and regional differences
in purchasing goods and services related to schooling.
Indices of Pupil Needs and Scale of Operations

Chapter 4 illustrates methods for developing indices of differences in costs associated
with pupil need and the scale of district operations. As an alternative to developing
individual weights for various categories of pupils, AIR/MAP suggested that policy
makers might consider simply employing the overall indices or the bottom line
expenditure estimates to provide a foundation for a distribution formula. Using this type
of approach as the basis for a “foundation” school funding formula requires calculation of
the implicit geographic cost of education index, an index of pupil needs, an index of
scale, and a basic per pupil dollar amount necessary to purchase the designated resources.
This use of an overall set of indices reduces incentives for districts to identify more
pupils at the margin for special education or English language learner services. These
kind of need-scale indices could be applied for some period of time, say three to five
years, after which a new study could be commissioned to update the “adequacy”
specifications and to review the factors underlying the foundation formula. In the
interim, the only adjustments necessary to fund education annually would be an
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appropriate estimate of inflation to be applied to the basic per pupil dollar amount
necessary to achieve “adequacy.”
In the process of dividing the overall adequacy cost estimates into the pupil need and
scale components, some interesting patterns were revealed. The initial adequacy cost
estimates developed by AIR/MAP used actual school enrollments to apply the school
program prototypes developed by the PJPs. As an alternative to using actual school
enrollments, AIR/MAP ran another simulation that was based on an assumption of
operating all schools at the state mean size for each school type. This analysis suggested
a slightly higher total cost of achieving adequacy and resulted in another $0.15 billion
being added to the original estimates.
While, in reality, nobody expects all schools to be operated at the same size, there is a
body of research suggesting that school size may be an important dimension of school
success. With this in mind, New York State may or may not choose to build incentives
into the foundation formula that would encourage districts currently operating relatively
large schools to move toward operating smaller schools and vice versa for districts
currently operating very small schools. What may be necessary is some kind of hybrid
that reflects the reality that small school sizes may not be a choice, but a necessity, in
some small remote rural districts in the state.
“Costing Out” Analytic and Policy Roles

Results presented in this report are in the form of a range of dollar figures, each based
upon a specific set of procedures or assumptions. The report has concentrated on
providing information regarding the analytic components of each “adequacy”
determination. If policy makers in the state are dissatisfied with an assumption, then they
can substitute others and determine the resulting costs. This striving for transparency is a
crucial component of a “costing out” process.
“Costing out” adequate opportunity is not an exact science, but rather an ongoing process
of estimation. To be sure, sophisticated analytic tools can be brought to bear upon the
process, but the estimation of the costs of an “adequate” opportunity is more of a quest
than an end point. Thus, it is inappropriate for courts or policy makers to seize upon any
particular estimate as the only one that is worthy of being “adequate.” Instead, those who
formulate policies should use discretion and take into account the range of estimates and
the underlying assumptions upon which they are based before deciding on what policy
action might be best.

Concluding Recommendations

Scale of operations and the distribution of special student needs (poverty, ELL, and
special education) are the two major factors underlying the cost variations shown in this
study. Policy makers should consider the relative weights they choose to place on each
of these factors. Due to the highly integrated fashion by which each of them was treated
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within the model, however, they may be best suited to block grant, as opposed to
categorical, funding approaches. For example, categorical funding mechanisms such as
special education funding weights will not be easily derived from this approach.
Also, although the Professional Judgment Panels derived instructional designs by which
schools could construct an adequate opportunity to meet the Regents Learning Standards,
this theoretical design does not include, or recommend, that the specific components of
these models become mandates for local practice. However insightful the instructional
designs created by Professional Judgment Panels or persuasive the case for their
effectiveness, education continues to be more of an art than a science. Harnessing
creativity and commitment, and taking advantage of the experience of local educators,
necessitates providing them with discretion to determine exactly how funds should be
used.
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