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Appendix 12:
Crosswalk for Funding
Comparisons

Appendix 12 is a demonstrative exhibit created using data of which this Court can take
judicial notice. The base numbers used in Appendix 12 are the 2017 US City Average Inflation of
2.1% (See Appx. 46) available publicly at: https://www.bls.gov/regions/mountain-
plains/data/consumerpriceindexhistorical_selectedareas_table.htm). The Taylor Need is based on
compensatory support found at page 69 of WestEd Report (Appx. 6) less current spending on same
page. The Taylor inflation was calculated on full cost estimate of each scenario in the WestEd
Report. The Response inflation was calculated based on current spending of $ 4.652 billion. This
includes federal, state and local dollars and assumes federal and local dollars don't increase, so the
increase must come from state funding.

It is appropriate for this Court to take judicial notice of the data used to create this exhibit,
which is publicly available, and Plaintiffs respectfully request that this Court do so. K.S.A. 60-
409(b)(4); K.S.A. 60-412(c).

4849-7887-1909.1



Crosswalk for Funding Comparisons

Need
Taylor Study Scenario A

Taylor Study Scenario B

SB19 Increase

(from KSDE SF17-232)

Response

SB19 + SB423 + SB61 Increases

(from KSDE SF18-102) Includes already appropriated FY 19
increases from SB19.

Unmet Need
Taylor A Taylor B

FY] 7 FY17 Total Need ) 6,438,000,000 FY17 Total Need ) 6,719,000,000
FY17 Current Spending 4,652,000,000 FY17 Current Spending 4,652,000,000
FYI 8 FY18 Base ) 4,006
General State Aid 161,111,776
Special Education 12,000,000
4-Year-Old At-Risk 2,000,000
Mentoring 800,000
Professional Developmen 1,700,000
New Facilities 13,000,000
Extraordinary Need 2,593,452
Add Inflation on Total Need 135,198,000  Add Inflation on Total Need 141,099,000 = Military—Second Count 1,500,000
FY19 FY19 Base 4,165
General State Aid 107,705,000
Special Education 44,400,000
4-Year-Old At-Risk 2,000,000
Supplemental General State Aid 35,000,000
Mental Health Pilot Program 7,500,000
ACT/Workkeys 2,800,000
Subtract Prior Year Increase (194,705,228)  Subtract Prior Year Increase (194,705,228) Teacher Mentoring 500,000
Add Inflation on Total Need 135,198,000  Add Inflation on Total Need 141,099,000 New Facilities (8,000,000)
FY20 FY20 Base 4,302
General State Aid 95,695,000
Special Education 7,500,000
4-Year-Old At-Risk 2,000,000
Subtract Prior Year Increase (191,905,000)  Subtract Prior Year Increase (191,905,000) Supplemental General State Aid 7,300,000
Add Inflation on Total Need 135,198,000  Add Inflation on Total Need 141,099,000 New Facilities (3,000,000)

FY20 Increase after subtracting 98M
Inflation (2.1% on 4.652B)

11,495,000

*Subtracted no inflation on funding increases until FY20 for simplicity.

Used 2017 US City Average Inflation of 2.1 % https://www.bls.gov/regions/mountain-plains/data/consumerpriceindexhistorical_selectedareas_table.htm
Taylor Need is compensatory support found at page 69 of WestEd/Taylor Study less current spending on same page. Taylor inflation calculated on full Cost Estimate of each scenario.
Response inflation calculated only on current spending of 4.652B. This includes federal, state and local dollars. Assumes federal and local dollars don't increase, so the increase must come from state funding.

Page 1 of 2
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Crosswalk for Funding Comparisons

Need
Taylor Study Scenario A  Taylor Study Scenario B

Response
SB19 + SB423 + SB61 Increases

(from KSDE SF18-102) Includes already appropriated FY 19
increases from SB19.

SB19 Increase

(from KSDE SF17-232)

Unmet Need
Taylor A Taylor B

FY2 1 FY21 Base 4,439
General State Aid 95,695,000
Special Education 7,500,000
Subtract Prior Year Increase (109,495,000)  Subtract Prior Year Increase (109,495,000) 4-Year-Old At-Risk 2,000,000
Add Inflation on Total Need 135,198,000 Add Inflation on Total Need 141,099,000 Supplemental General State Aid 7,300,000
FY21 Need $1.831B FY21 Need $2.135B FY21 Increase $112.5M  $1.718B  $2.023B
FY21 Increase after subtracting 98M
Inflation (2.1% on 4.652B) 14,495,000
FY2 2 FY22 Base 4,576
General State Aid 95,695,000
Special Education 7,500,000
Subtract Prior Year Increase (112,495,000)  Subtract Prior Year Increase (112,495,000) 4-Year-Old At-Risk 2,000,000
Add Inflation on Total Need 135,198,000 Add Inflation on Total Need 141,099,000 Supplemental General State Aid 8,600,000
FY22 Need $1.853B FY22 Need $2.164B FY22 Increase $113.8M  $1.740B  $2.050B
FY22 Increase after subtracting 98M
Inflation (2.1% on 4.652B) 15,795,000
FY23 FY23 Base 4,713
General State Aid 95,695,000
Special Education 7,500,000
Subtract Prior Year Increase (113,795,000)  Subtract Prior Year Increase (113,795,000) 4-Year-Old At-Risk -
Add Inflation on Total Need 135,198,000  Add Inflation on Total Need 141,099,000 Supplemental General State Aid 13,000,000
FY23 Need $1.875B FY23 Need $2.191B FY23 Increase $116.2M  $1.759B  $2.075B
FY23 Increase after subtracting 98M
Inflation (2.1% on 4.652B) 18,195,000
Total of Increases
in both bills for Total of Increases
FY17 to FY23 838,590,228 for FY19 to FY23 643,885,000
Total FY17 to FY23
Increases after Total FY19 to FY23 Increases after
subtracting Inflation* 446,590,228 | |subtracting Inflation* 251,885,000

*Subtracted no inflation on funding increases until FY20 for simplicity.

Used 2017 US City Average Inflation of 2.1 % https://www.bls.gov/regions/mountain-plains/data/consumerpriceindexhistorical _selectedareas_table.htm
Taylor Need is compensatory support found at page 69 of WestEd/Taylor Study less current spending on same page. Taylor inflation calculated on full Cost Estimate of each scenario.
Response inflation calculated only on current spending of 4.652B. This includes federal, state and local dollars. Assumes federal and local dollars don't increase, so the increase must come from state funding.
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Appendix 13:
Material Prepared by Dr. Levin of
American Institutes for Research

Dr. Levin’s first report (“Review of Kansas Education Cost Studies™) is publicly available
at: https://www.dropbox.com/sh/v24n392eq9ikgiu/AAATISMNJIJwzWIESUK9K Y-
gLa?dI=0&preview=3.7+Report+1+-+APA+and+LPA+Studies+from+Dr.+Levin.pdf.

Dr. Levin’s Second Report (“Review of Kansas Education Cost Studies—Second Report:
Estimating the Costs Associated with Reaching Student Achievement Expectations for Kansas
Public Education Students: A Cost Function Approach (by Lori Taylor, Jason Willis, Alex Berg-
Jacobson, Karina Jaquet and Ruthie Caparas)”) is publicly available at:
https://www.dropbox.com/sh/v24n392eq9ikgiu/AAAIISMNJIwzWIESUKI9K Y-
gLa?dl=0&preview=3.29+Dr.+Levin+Review+of+Ks+Ed+Cost+Studies+-+Second+Report.pdf

Dr. Levin presented his findings and his Review to the House K-12 Education Budget
Committee and the Senate Select Committee on Education Finance. That testimony is publicly
available at
http://sg001-harmony.slig.net/00287/Harmony/en/PowerBrowser/PowerBrowserV2/20180329/-
1/3854#info_.

Dr. Levin’s PowerPoint Presentation for the House K-12 Education Budget Committee and
the Senate Select Committee on Education Finance meeting is publicly available at:
https://www.dropbox.com/sh/v24n392eq9ikgiu/AAAIISMNJIwzWIESUKIK Y-
gLa?dI=0&preview=3.29+Dr.+Levin+PPT+Presentation.pdf.

It is appropriate for this Court to take judicial notice of the testimony, and Dr. Levin’s
Reports attached as Appendix 13, and Plaintiffs respectfully request that this Court do so. K.S.A.
60-409(b)(4); K.S.A. 60-412(c).
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Review of Kansas Education Cost Studies

Jesse Levin (AIR)

March 2, 2018

Submitted to: Gordon Self
Kansas Legislative Coordinating Board
300 SW 10th Ave., Ste. 370-W
Topeka, KS 66612-1504

Submitted by: American Institutes for Research

Dun and Bradstreet Number: 04-173-3197
Tax Identification Number (TIN) 25-0965219

Notice of Trademark: “American Institutes for Research” and “AIR” are registered trademarks. All other brand, product, or
company names are trademarks or registered trademarks of their respective owners.

American Institutes for Research
1000 Thomas Jefferson Street NW, Washington, DC 20007-3835 | 202.403.5000 | TTY 877.334.3499 | www.air.org

991439
LEVINOO0001



Review of Kansas Education Cost Studies

Jesse Levin (AIR)

March 2, 2018

1000 Thomas Jefferson Street NW
Washington, DC 20007-3835
202.403.5000

www.air.org

Copyright © 2016 American Institutes for Research. All rights reserved.

991439
LEVINOO0002



Table of Contents

Rl Y o T ¥ ot o T o TSR 1
2 — Costing-Out Study Objectives and Traditional Approaches........cccccceeveeiieeeeiiccieeee e, 1
Objectives of @ COSTING-OUL STUAY ...vvviiiiiiiiieiee ettt e ertrre e e e eeebreeeeessaraeeeeesesssraseeeesnns 1
COSEING-OUL APPrOACHES ..ottt e s te e st e e s stee e s ssae e e ssteesanseeesnnee 2
COST FUNCHIONS ...t e e e s s e e e e s s ne e e e e e e 3
Professional JUAGMENT..........iiiiii et e e s e e e e s e rnraaeee s 4
SUCCESSTUI SCNOOIS. ...ttt st ettt e st e e nbeessaeeeaee 5
EVIAENCE-BASEM ...cieiiiiitiie ettt et e st e et e e et e e et e e e s aba e e saareeeeas 7
Summing Up the Different APProaches.......uveeeeioiciiieie et trre e e e e eanns 7

3 — Review of Calculation of the Cost of a Suitable Education in Kansas in 2000-2001

Using Two Different Analytic Approaches (Augenblick, Myers, Silverstein & Barkis, 2002).......... 9
Y (0 To AV 114 o To Yo [o] o =4V AU SR 9
Professional Judgment Approach (Input-Oriented Approach).......ccccceccvvveeeeeecirieeeee i, 9
Successful Schools Approach (Outcome-Oriented Approach) ........ccceevceeeeeciieeeiceeee e, 11

Key RESUILS aNd DiSCUSSION ..eeeiiiiiiiiieeeeiicirieeeeeeeiiteeeeeeestrreeeessetrreeeeessarseeeeesesssseseesssnsssneeesennns 12
KBY RESUILS ...vtieeee ettt e s e e e e et ee e e e s st e e e e e e ee b teeeeessanntaneeeesennsteneeessanssenes 12
BT o U1 o o F PSPPSR PPPPRRTRP 14

4 — Review of Elementary and Secondary Education in Kansas: Estimating the Costs of K-

12 Education Using Two Approaches (Kansas Legislative Post Audit Committee) ........cccvveeeennes 34
AU e VALY =1 o o o [o] o -V S 34
Expenditure Analysis (Input-Oriented APProach) ........cocccvveeeeieciiiieeee e 34
Cost Function Approach (Outcome-Oriented ApProach)......ccccceeecieeiicieeecciee e 35

KeY RESUILS aNd DISCUSSION ..eeeieiiiiriieeeeeiirreeeeeeeiireeeeeesitreeeeeeestreeeeeesassrseseessessresesessasssseseesesnns 36
KEBY RESUILS «.eeeieeecitee ettt ettt e et e e et e e st e e e e sste e e snnteesensteesanseeesnseessnsneeesanneens 36
DT of U 1Y o T o F PP PP PRSP 40

] =] o T o ol TSR 46

991439

LEVINOOOOO3



1 — Introduction

The debate surrounding school finance in Kansas and specifically the question of how much is necessary
to allow for the suitable provision for the financing of the state’s public education system has been at
the forefront of policy discussion for years. Fueled by a series of court cases, most notably the series of
cases known as Montoy v. State and more recently Gannon v. Kansas has resulted in various research
efforts to better understand what constitutes a suitable education and how much would it cost to
provide this to all students in the state. Two of these efforts are the following studies:

1) Calculation of the Cost of a Suitable Education in Kansas in 2000-2001 Using Two Different
Analytic Approaches (Augenblick and Myers, Inc., 2002)

2) Elementary and Secondary Education in Kansas: Estimating the Costs of K-12 Education Using
Two Approaches (Kansas Legislative Post Audit Division, 2006)

In addition, a new study is currently underway by the labor economist Dr. Lori Taylor. The purpose of
this report is to provide a review of items 1) and 2), above, focusing on the methodology used in each
and corresponding results to better understand the qualities of each and inform the current discussion
surrounding the forthcoming remedy ordered by the Kansas State Supreme Court. A similar review of
the study being developed by Dr. Taylor will be conducted after it has been finalized.

The report is organized as follows. Section 2 provides an overview of both the objectives of educational
costing-out studies and the traditional methodological approaches used to perform cost studies.
Sections 3 includes a review of the study performed by Augenblick and Myers, Inc. (A&M). Sections 4
provides a review of the study conducted by the Kansas Legislative Post Audit Division (LPA).

2 — Costing-Out Study Objectives and Traditional Approaches

Objectives of a Costing-Out Study

The need for costing-out studies is clear given the clauses found in virtually all state constitutions that
dictate that the state has a responsibility to provide an education that is considered adequate, sufficient
or some other term that represents a level that allows all students an opportunity to achieve the
outcomes expected of the public education system (Baker & Green, 2014). If states are to follow
through on this obligation, then it is necessary to understand both the amount of effort involved in
terms the public funding required to offer educational sufficiency and how to appropriately distribute
this funding. More formally stated, the main objectives of educational costing-out studies are to answer
what have been referred to as the two fundamental questions of educational adequacy (Chambers &
Levin, 2009):

e What does it cost to enable a public school system to provide all students with an adequate
education?

e How can state school finance systems allocate their resources equitably, such that all students
are afforded an adequate education regardless of their need or circumstance?

It important to note that these questions are neither simple to answer nor wholly independent
from one another. First, we acknowledge that while the questions are conceptually separable,

Review of Kansas Education Cost Studies — Jesse Levin 1
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adequacy and equity are inextricably linked in school finance.! While determining how much
additional investment in education is necessary to provide an adequate educational
opportunity, calculation of this bottom-line figure is not in and of itself sufficient to ensure every
student realizes this opportunity. Only through the development of a mechanism capable of
equitably allocating adequate levels of funding can true educational adequacy (i.e., providing
the opportunity for all children to reach a desired level of outcomes irrespective of their
circumstance or need) be achieved.

Second, we must realize that the concept of equity (upon which adequacy is determined) has
evolved over time. Traditionally, the determination of adequacy was defined by the inputs
provided to students with different needs and circumstances (Baker & Levin, 2014). From this
input perspective, maintaining horizontal equity requires similar students to be treated in
similar ways, while vertical equity requires students with differential needs to be treated in
systematically different ways (Berne & Stiefel, 1984). The more recently adopted perspective is
focused on equity of outcomes, where the goal is to provide all students with a similar
opportunity to achieve some set of desired standards results.

Costing-Out Approaches

There have been great strides made over the past 20-plus years to better measure the cost of providing
an adequate education (Rebell, 2006). Specifically, since the mid-1990s, numerous state legislatures,
boards of education and advocacy groups have sought to derive empirical estimates of the “cost” of
meeting specific state legislative and constitutional standards, including how those costs vary from one
location to the next, and one child to the next (Baker, Taylor & Vedlitz, 2008).2

There have been four basic approaches traditionally applied to costing-out studies: Cost Functions,
Professional Judgment, Successful Schools, and Evidence-Based. Despite there being four distinct
methods, these can be conveniently classified into the following two categories:

e Input-Oriented (Evidence-Based and Professional Judgment) — Input-oriented analyses identify
the various inputs — human resources/staffing, materials, supplies, equipment, and physical
space — required to provide specific educational programs and services. Those programs and
services may be identified as typically yielding desired educational outcomes for all student
populations when applied in various settings.

e QOutcome-Oriented (Cost Functions and Successful Schools) — Outcome-oriented analyses start
with measured student outcomes, of institutions or specific programs and services. Outcome-
oriented analyses can then explore either the aggregate spending on those programs and
services yielding specific outcomes, or explore in greater depth the allocation of spending on
specific inputs.

1 For a discussion of the link between adequacy and equity in school finance, see the works by Chambers and
Parrish (1982 and 1984) in Illinois and Alaska, which are amongst the earliest costing-out studies. The introductory
chapters of these studies specifically address this link between adequacy and equity.

2 While efforts to link such cost estimates to constitutional, statutory and regulatory standards were popularized in
the era following the well-known education funding court case Rose v. Council for Better Education, empirical
methods for estimating education costs, including costs of specific standards long pre-date this era.

Review of Kansas Education Cost Studies — Jesse Levin 2
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The primary methodological distinction is whether one starts from an input perspective or with specific
outcome measures. One approach works forward, toward actual or desired outcomes, starting with
inputs, and the other works backwards from outcomes achieved. Ideally, both work in cyclical feedback
with one another. Regardless, any measure of “cost” must consider the outcomes to be achieved
through any given level of expenditure and resource allocation.

The following briefly describes each technique.
Cost Functions

The Cost Function (CF) approach uses statistical methods to estimate the relationship between
educational costs, educational outcome(s), the price level of schooling inputs, and various measures of
pupil need and scale of school or district operations. The approach has been credited for its use of real
data on inputs, student needs, price levels, and outcomes to model educational production. The
approach also offers a straightforward manner to derive the additional (marginal) costs of achieving
education outcomes associated with cost factors such as specific pupil needs (i.e., poverty, special
education, etc.), scale of district operations and other contextual factors (student density), as well as
labor market conditions affecting the cost of attracting and retaining staff.

Specifically, a comprehensive education cost function model considers spending as a function of a)
measured outcomes, b) student population characteristics, c) setting characteristics (economies of scale,
population sparsity), d) regional variation in input prices including competitive wages, and e) factors
affecting spending that are not associated with outcomes (“efficiency” per se):

(1) Spending = f(Outcomes, Students, Context, Input Prices, Inefficiency)

Cost functions can be useful for exploring how otherwise similar schools or districts achieve different
outcomes with the same level of spending, or the same outcomes with different levels of spending. That
is, differences between districts in terms of their relative efficiency. While the approach can be used to
identify the relative (in)efficiency of educational spending, researchers have come to learn that
inefficiency found in an education cost function context isn’t exclusively a function of mismanagement
and waste, and is often statistically explainable. Inefficient “spending” in a cost function is that portion
of spending variation across schools or districts that is not associated with variation in the observed
outcomes included in the model. That is, inefficiency might be that additional $1 or $1,000 spent that
didn’t seem to affect the test scores included in the model. But that doesn’t mean it was “wasted.” It
might, for example, have been spent to expand the school’s music or robotics program, which may be
desirable to local constituents.

Factors that contribute to this type of measured “inefficiency” are also increasingly well understood. For
one, local public school districts with greater fiscal capacity — greater ability to raise and spend more —
are more likely to do so, and may spend more in ways that do not directly affect measured student
outcomes. But that’s not to suggest that all additional spending is frivolous, especially where outcome
measurement is limited to basic reading and math skills.

Review of Kansas Education Cost Studies — Jesse Levin 3
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Common criticisms of the approach are that it relies on a limited set of outcome measures,® the
projections can be based on combinations of outcomes and student demographics that are outside of
the sample from which the model was estimated, there is little to no transparency as to how resources
are combined to generate educational outcomes (i.e., the model is “black box” relating inputs and
outcomes to costs), and the technique is generally difficult to explain to non-researchers such as
legislators and policy-makers (Chambers & Levin, 2006).

Professional Judgment

Professional Judgment (PJ) involves organizing panels of experienced expert educators to develop
efficient resource specifications necessary to deliver a set of desired results or outcomes for students in
a variety of hypothetical school settings, the cost of which may be affected by a host of characteristics
(cost factors) associated with grade level, student needs (e.g., poverty, English learner and special
education status, etc.), and contexts (e.g., enrollment size, urbanicity, etc.). The resource specifications
are recorded into what is known as a Resource Cost Model (RCM), which explicitly organizes the
resource data according to the specific activities and functions used to provide educational services to
students. The RCM has its roots in the “ingredients” approach to cost analysis (Levin, 1983, 2017; and
Levin & McEwan, 2001), which represents the gold standard in calculating educational costs through its
modeling the structure and “ingredients” of services as they are actually or intended to be provided.*

The research team then uses the PJ resource specifications and RCM to calculate the costs of achieving
the desired outcomes and to explore the patterns of variation associated with the various cost factors.
Based on these patterns of variation, one can calculate the additional costs associated with the various
cost factors. PJ has served as the central approach in many costing-out studies including one of the
studies reviewed here and multiple studies conducted by the author of this report (Chambers et al.,
2004a,b; Chambers, Levin & Delancey, 2007, and Chambers et al. 2008a,b).

Similar to CF and other approaches, PJ can also involve projecting costs beyond the existing sample of
schools primarily because there are often few schools serving high need populations that are achieving
at the standards used in these studies to define an adequate education (described in a goals statement
that usually lists academic and sometimes other student outcomes the programs developed through the
PJ process are intended to produce at a minimum cost). However, in contrast to CF, PJ offers much
flexibility in terms of the breadth of outcomes that can be taken into account to define the adequacy
objective, which may include a myriad of cognitive and non-cognitive dimensions.®> In addition, because

3 Virtually all studies using CF define educational adequacy based on average achievement scores or proficiency
rates on one or a few standardized tests.

4The approach is a systematic, well-tested procedure for identifying the comprehensive costs of implementing
educational services and its use has not been limited to just costing-out studies such as those reviewed here. For
example, it has also been used in recent studies for the U.S. Department of Education Institute of Educational
Sciences investigating the cost-effectiveness of various interventions to promote high school completion, early
literacy, and adolescent literacy, respectively (Levin et al., 2014, Hollands et al., 2013, and Somers et al., 2010).

> Note that the educational goals statement used to define an adequate education in the New Mexico study
conducted by Chambers et al. (2008a,b) included both cognitive (i.e., knowledge of content standards) and non-
cognitive (i.e., development of personal qualities such as personal responsibility, civic participation, work ethic,
etc.) elements. Given that research by Nobel laureate James Heckman and others suggests that, compared to
cognitive skills, those of a non-cognitive nature (i.e., social skills, motivation, dependability, etc.) continue to
develop over a much longer period of time and also generate large payoffs in the labor market (Heckman, 2008), it
seems especially important that non-cognitive outcomes also be considered as educational goals in costing-out

Review of Kansas Education Cost Studies — Jesse Levin 4
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PJ takes a bottom-up approach to costing out the resources, the process is very transparent to policy-
makers and generally easy to explain.

The most common criticism of the PJ approach is that, while it relies on the practical experience of
panels of educators who are closest to students and arguably the most knowledgeable about how to
most effectively deliver educational services, the panels may not always specify the most efficient
(minimally costly) combinations of resources necessary to achieve the desired student outcomes
(Hanushek, 2006). In addition, because the PJ approach generates resource specifications and
corresponding costs associated with hypothetical schools, as opposed to the CF approach which relies
on data that directly relates resources to outcomes, the results are extremely difficult to validate
empirically (i.e., one would have to implement the resource allocations Later in this report, we detail
research design components that have been used in costing-out investigations to address this concern
(Chambers et al., 2004a,b; Chambers, Levin & Delancey, 2007, and Chambers et al., 2008a,b).

Successful Schools

Successful School — Traditional

The third method that has been commonly used to cost out educational adequacy is the Successful
Schools (SS) approach introduced by Augenblick and colleagues (1993).6 The traditional SS approach
attempts to identify the costs of adequacy by determining the average spending among districts that
have been identified as successful in terms of academic achievement. While SS shares the transparency
of the input-oriented professional judgment approach, like the output-oriented CF approach it relies on
empirical observation to determine the costs of an adequate education. In addition to being simple to
explain, depending on data availability the SS approach allows researchers to further investigate the
types and quantities of resources being used at those schools/districts identified as successful and
whether their organization of resources differ from schools that are not deemed successful.

On the surface, the SS methodology seems to be a logical costing-out approach to quantifying the cost
of providing an adequate education. However, as it has been traditionally applied, it has a fatal
fundamental flaw: specifically, it does not account for factors related to student needs or resource
usage. Specifically, the successful districts identified may be those serving the most affluent student
populations with lower needs and that operate in locales that are less costly (e.g., suburban areas) than
their less successful counterparts. In turn, it can be argued that the approach provides little guidance in
determining how much an adequate education would cost across the state, including for pupils in
districts that are dissimilar to those deemed successful. Referring to the equation (1) used above to
describe the CF approach, the application of SS can be thought of as a cost function that controls for
nothing but outcomes as shown in equation (2):

(2) Spending = f(Outcomes;-Students,-Context,tnput-Prices,-lnefficiency)

That is, the method is little more than a cost function a) without any controls for student characteristics,
context or input price variation and b) without any, or with wholly insufficient controls for inefficiency.’

studies.

6 As many of these studies were performed at the district level, this might also be referred to as the Successful
School District approach.

7 Notably, one could take average spending of schools or districts in various poverty categories, of various sizes, in
various labor markets, etc. and also look within fiscal capacity ranges (to address indirect inefficiency predictors).

Review of Kansas Education Cost Studies — Jesse Levin 5
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To this end, the SS approach as it has traditionally been applied has been discounted altogether as a
rational costing-out approach (Baker & Levin, 2014).

Often the case is made that the SS approach is in fact appropriate to calculate a base per-pupil cost or
the cost of providing an adequate education to students with no additional needs, however, this
argument is easily dismissed as it suffers from the same issue mentioned above. That is, even the cost
of providing an adequate education to students without additional needs (i.e., those who are identified
as at risk, English learners or in need of special education services) may differ significantly across
districts that face different levels of student needs or contextual challenges related to other cost factors
such as scale of operations (size of enrollment), student density, or labor market conditions that make
hiring and retaining staff more or less costly.

Successful School — Beating-the-Odds

As an alternative to SS, the Beating-the-Odds (BTO) approach takes a more sophisticated approach to
identify successful schools. BTO uses statistical techniques to identify schools that are doing better than
expected (“beating the odds”, if you will) given the needs of the students they serve and other
contextual factors thought to affect educational costs.2 One can then collect data on relatively high-
performing (beating-the-odds) schools to ascertain whether there are differences from relatively low-
performing schools (i.e., those not beating-the-odds) in the types and quantities of resources used and
how much is being spent. While the BTO methodology seems to provide a more defensible way to
identify and cost out high performing schools, the typical application of this method also suffers from
the common reliance on the limited set of outcomes that are at hand (average test scores or proficiency
rates).

Moreover, it is important to understand that the BTO model as generally applied does not provide any
definitive identification of schools that are operating efficiently. This is because the model only
describes the relationship between a limited number of student outcomes (e.g., achievement in math
and English language arts) and factors related to student needs and other contextual factors (scale of
operation), but does not include direct measures of inputs or costs. A related method constitutes the
first traditional costing-out approach presented above, cost functions, which account for cost factors
(student needs), student outcomes and educational costs in the same model. Finally, while it may be
tempting to identify individual schools that are deemed to be beating the odds and argue that all
schools that are observationally identical should be able to operate in a similar fashion and necessarily
achieve the same level of outcomes, this would be erroneous. The results only suggest that, on average,
schools that are observationally similar to a given BTO school are expected to exhibit the same level of
outcome. While on average schools that are observationally identical to a given BTO school will perform
the same, there will be a spread of these schools that will perform better or worse than this average
expectation.

But, by the time all of these cuts have been made, one has basically converged on estimating an actual cost
function, but still missing critical components.

8 BTO analysis draws on what are referred to as adjusted performance measures in order to identify
schools/districts that are considered extraordinarily successful given their characteristics. Examples of BTO
analysis can be found in the studies by include Klitgaard and Hall (1972), Stiefel et al. (1999), and Perez et al.
(2007).
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Evidence-Based

The Evidence-Based (EB) approach was introduced by Odden et al. (2003a,b and 2006). This model
draws upon the calculated costs of resource allocations found in literature on effective schooling
practices as the foundation to estimate the cost of achieving adequacy in school funding. The notion of
using the best available evidence on educational effectiveness has both intuitive and practical appeal. It
is extremely transparent in terms of the types and quantities of resources used as the basis of costing
out an adequate education. Moreover, the approach is quite simple to explain and is fairly easy to
understand for policy-makers and stakeholders.

While there is much to be said for the concept of an EB approach to cost estimation, the manner in
which this method has been implemented makes it rather suspect. The way in which EB uses the results
of existing educational research has been highlighted as incorrect in terms of its summing the expected
educational gains suggested from the various study interventions and their connection to the
corresponding intervention resources and subsequent costs. The method is not only sensitive to the
selection of literature chosen and the expected impact of implementing the combination of suggested
resources (which come from widely different independent studies) on outcomes is unclear at best.’
However, this is not to say that the education literature upon which the EB approach depends is flawed
in any way, only that the manner in which the EB approach has traditionally applied the results of the
research to costing out an adequate education is deficient.!® Also, as noted by Taylor et al. (2005), users
of this approach are limited to the outcomes contained in the effectiveness literature upon which the
costing-out specifications are based, which may be quite different from those that are of direct interest
to the client. Finally, the approach does not easily lend itself to measuring the additional (marginal)
costs associated with providing adequate educational opportunity across students with diverse needs
(i.e., poverty, English learner, special education, etc.) and hence offers little insight into how resources
should be distributed to this end.!

Summing Up the Different Approaches

Table 1 summarizes existing perspectives on education cost analysis as applied to measuring educational
adequacy, organizing the methods into input-oriented and outcome-oriented methods, which are
subsequently applied to hypothetical or actual spending and outcomes. The third column addresses the
method by which information is commonly gathered, such as focus groups, or consultant synthesis of
literature. The fourth column adds another dimension — the unit of analysis, which also includes the issue
of sampling density. Most focus group activities can only practically address the needs of a handful of
prototypical schools and student populations, whereas cost modeling, or even PJ applied to all actual
schools and their data, involves all schools and districts, potentially over multiple years (to capture time
dynamics of the system in additional to cross sectional variation).

All methods have strengths and weaknesses, but some weaknesses are critical flaws. Successful Schools
is excluded from this table because it is not deemed a credible method of cost analysis. One might argue

 Hanushek (2007) provides a critique of a recent adequacy study that makes use of the Evidence-Based approach,
which emphasizes the unrealistic expected achievement gains implied by the study.

0 Indeed, the hybrid approach used in the comprehensive costing-out model described below explicitly provides
expert briefs that draw upon the education research literature to provide information on the elements of
successful schools to professional judgement panelists.

1 That is, the Evidence-Based approach does little to formally address Question 2 put forth above.
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similarly that a pure “evidence-based” approach, not integrated with context specific judgments is also
moot, since it makes no attempt to estimate the costs of the state’s own outcome goals and further,
because it fails to consider how needs vary across settings and children in the state specific context. The
greatest shortcoming of a more robustly implemented PJ process is the tenuous, hypothetical link to
outcomes. The greatest weakness of cost modeling is perhaps the quality and breadth of commonly
available outcome measures and the potential influence of those quality and breadth concerns on model

predictions.

Table 1 — Summary of Cost Analysis Methods in Education

Outcome/ | Information Unit of
| Meth t th Weak
General Method Goal Basis Gathering Application Strengths eaknesses
Only hypothetical
tion t
Focus Stakeholder connection to
. outcomes.
. Groups Prototypes involvement.
Hypothetical . .
(Professional | (limited set) Context
. Addresses only
Judgment) sensitive. .
. limited
Input-Oriented o .
. conditions/settings.
[Professional A -
Limited effort. Aggregation of
Judgment and - § o
. Ability to use and strategies” to whole
Evidence-Based] . .
Consultant . apply boilerplate | school is suspect.
. Single model . .
Hvoothetical Synthesis (transposed to any situation.
s (Evidence acrosspsettin ‘) Built on Transferability of
Based) & empirically “strategies” limited.
validated Not context
strategies. sensitive.

Outcome-
Oriented
[Cost Function]

Actual

Source: Baker & Levin (2014).
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All
districts/schools
over multiple
years.

Base on statistical
link between
actual outcomes
and actual
spending.
Evaluates
distribution
across all
districts/schools.

Requires rich
personnel, fiscal and
outcome data.
Potentially infeasible
where outcome goal
far exceeds any
reality.

Focus on limited
measured outcomes.
Limited insights into
internal resource
use/allocation
underlying cost
estimate.
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3 — Review of Calculation of the Cost of a Suitable Education in Kansas in
2000-2001 Using Two Different Analytic Approaches (Augenblick, Myers,
Silverstein & Barkis, 2002)

Study Methodology

The 2002 study by Augenblick et al., makes use of two different costing-out methods, the input-based PJ
approach and the outcome-based SS approach. We describe each of these briefly in turn.

Professional Judgment Approach (Input-Oriented Approach)
The first methodology used by the study is the PJ approach. There were four main tasks involved:

1) Defining a Suitable Education — This was done in consultation with the Legislative Education
Planning Committee (LEPC) with the final definition including both input and outcome
standards. The input standards were based upon the offered course, program and services
included in the Kansas Quality Performance Act (QPA), while the performance standards were
defined by districts that within a five-year period would meet specific percentage threshold
standards of students scoring proficient or better (aka percent-above-cut-score) on six different
grade level/subject specific criterion-referenced tests used for accountability purposes as shown
in Table 2:12

Table 2 — Student Outcomes Used for Suitability Definition

Percent of Students Scoring Proficient or Higher

Grade Math Reading
4 65% N/A
5 N/A 70%
7 60% N/A
8 N/A 65%
10 55% N/A
11 N/A 60%

Developing District and School Prototypes — The authors first developed 4 categories of districts
that were distinguished by enrollment size. This was done by rank ordering the 304 districts in
the state by enrollment and determining both raw district and pupil-weighted district quartiles,
where the raw quartiles split the population into four groups with equal numbers of districts
(76), while the pupil weighted split them into four groups with (roughly) equal enroliments
(Table 3a).

Table 3b shows the final grouping used for the prototypes. Note, this grouping scheme made
use of combinations of both quartile calculation schemes. Specifically, the raw quartile groups 1
and 2 for the Very Small and Small district categories, respectively, a combination of unweighted
quartile 3 along with a portion of weighted quartile 1 and all of weighted quartile 2 for the

2 Appendix B of the A&M study includes the formal definition of a suitable education used for the PJ approach.
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Moderate district category, and all of weighted quartiles 3 and 4 for the Large district category.
The authors provide no justification for the final designation of the district size categories.

Table 3a — Raw and Pupil-Weighted Quartiles of Enrollment Used to Define District Size

Categories
District Size Quartiles
Quartile 1 Quartile 2 Quartile 3 Quartile 4
Number of Dlseict 76 76 75 76
< - - >
(Enrollment Range) (<324) (325-555) (556-1,139) (21,140)
< - - >
(Enrollment Range) (<1,140) (1,150-3,599) | (3,600-16,499) (216,500)
Table 3b — Final District Size Categories Used
District Size Category
Very Small Small Moderate Large
Enrollment Range <324 325-555 556-3,600 >3,601

Table 4 — Final District and School Prototypes Used for Professional Judgment Panels

District Size Category

Very Small
Range in Enroliment <324
Average District Enrollment 200
Average School Enrollment

Elementary 140
Middle -

High School 60

Average Numbers of Schools

Elementary 1
Middle -

High School 1

Average Incidences of Student Needs

Proportion of Students in Special Education 14%
Proportion of Students Eligible for
Free/Reduced Price Lunch
Proportion of Bilingual Students 2%
Note: Table adapted from study pages IV-2 and IV-3.

35%

Small Moderate
325-555 | 556-3,600
430 1,300
150 200
- 300
130 400
2
1
14% 13%
35% 29%
2% 3%

Large
23,601
11,200

430
430
1,150

12
6
3
14%
36%

4%

Within each district size category, the averages of district total enrollment, the numbers and
enrollments of schools at the elementary, middle and high school levels, and incidences of
students in special education, eligible for free/reduced price lunch, and identified as bilingual
were calculated. Table 4 provides the final prototype definitions of districts and schools used in
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the professional judgment panel work. It is important to note that the authors did not develop
middle school prototypes for the Very Small and Small district size categories, as they claim that
there were no stand-alone middle schools in these types of districts.

2) Selection of Panelists, Convening of Panels and Public Engagement — The authors consulted with
the LEPC and the Kansas State Department of Education (KSDE) to select 25 individuals that
made up four school-site professional judgment panels. One school-site panel was assigned to
the Very Small and Small district size school prototypes, another school-site panel was assigned
to the Large district size school prototypes, and two school-site panels were assigned to
complete duplicate sets of the Moderate district school prototypes. A group of 15 panelists
were chosen in a similar manner to serve on two district professional judgment panels charged
with reviewing the work of the school-site panels and an expert panel of 6 panelists was chosen
to review the work of the district professional judgment panel. The school-site panels convened
for 1.5 days (December 4-5, 2001), during which time they deliberated and specified resources
for the school prototypes. The district panels convened for 1.5 days (January 8-9, 2002) to
review and amend the school prototype resources, as well as specify district-level resources to
be added to the school-level prototypes. Finally, the expert panel met for 1 day (March 13,
2002) and made modifications to one of the two sets of prototypes for the schools and district
under the Moderate size category.

The authors also conducted both a questionnaire and interviews lasting up to four hours with
10-person groups drawn from a pool of 59 participants included in a KSDE-provided list of 97
individuals that was made up of educators, school board members, education advisory group
member, parents, and business community members. This engagement effort was done to get
a better sense of public views on the Kansas school finance system concerning the funding
foundation level, the current weights used to adjust funding for student needs (at-risk, bilingual
and special education), scale of operations (district size), and programs such as vocational
education. In addition, the data collection solicited input from respondents/participants on
issues such as the appropriate provision of staff professional development. The meetings took
place on November 13 and December 4, 2001, and on January 8, 2002.

3) Assigning Resource Prices, Calculating Costs and Developing Weights — The final step involved
assigning unit prices for each type of resource and calculating the costs associated with each
school prototype. Next, they added the corresponding costs of district-level resources, reported
aggregate costs across the district size categories broken out by base spending versus additional
spending necessary to support students with special needs, and determined base per-pupil
funding and empirical weights for special education, at-risk, and bilingual students for each
district size category prototype. The authors then used the information across the district size
categories to generate schedules of base per-pupil funding and student need weights that
varied with district enrollment size.

Successful Schools Approach (Outcome-Oriented Approach)

Implementation of the SS approach was far less involved than the PJ approach. The authors first
determined districts that were successful in terms of their student outcomes. This was done by
analyzing each district’s percentage of students with scores that were proficient on the state’s math and
reading tests used for accountability purposes. To be deemed successful, a district had to be either
meeting the percent thresholds mentioned earlier on five out of the six grade/subject specific tests or
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be considered on track to meet these thresholds within five years. The determination of whether a
district was considered being on track was made by looking at the changes in the percentage of students
with proficient scores on each test from the 2000 to 2001 and comparing these year-over-year changes
to the yearly progress that would have to be made to reach the test-specific thresholds within five years.
According to this criterion, 86 of the statewide total of 304 districts were deemed successful in terms of
their outcomes.

The authors next identified districts in terms of their compliance with the School District Finance and
Quality Performance Act standards (QPA), which involved providing appropriate courses, programming
and services. Only 1 of the 86 districts deemed successful according to the outcome criterion was found
not to be meeting the QPA standards, leaving the final number of successful districts at 85.

Next, the authors isolated the basic expenditures of the districts, by excluding spending on services for
special education, at-risk, and bilingual student populations, as well as expenditures on capital, food
service, and transportation. Using these total spending figures, the authors calculated a pupil-weighted
average base cost per pupil across the 85 districts.

Key Results and Discussion

Key Results

The key results from the PJ approach pertaining to suitable base and special needs per-pupil costs and
corresponding weights are listed in Table 5. The base per-pupil cost resulting from the PJ approach
ranged from $5,811 for Large districts to $8,581 for Very Small districts, with a pupil-weighted average
across districts of $6,362. This is about 40 percent larger than the pupil-weighted average base per-
pupil cost calculated using the successful schools approach.

Additional special education per-pupil costs range from $6,908 (Small) to $12,090 (Large) with a pupil-
weighted average of $9,848 and corresponding special education weights ranging from 0.86 to 2.08.
That is, the additional funding above and beyond the base cost that is necessary to support the cost of a
special education student was between $6,908 and $12,090 across the district size categories or 0.86 to
2.08 times the base per-pupil cost for each of these categories. The at-risk per-pupil costs range from
$1,919 (Very Small) to $3,392 (Moderate) with a pupil-weighted average of $2,846 and corresponding
weights ranging from 0.22 to 0.44. Bilingual per-pupil costs range from $1,217 (Very Small) to $5,993
(Large) with a pupil-weighted average of $5,320 and corresponding weights equal to 0.14 and 1.03.
Taking a ratio of the pupil-weighted average of the additional cost associated with each student need
allows calculations of the weights associated with the pupil-weighted average costs are as follows:
special education-1.55, at-risk-0.45, and bilingual 0.84.

The main result from the SS approach was a base per-pupil cost calculated at $4,547. The SS per-pupil
base figure (lower than the lowest PJ per-pupil base of $5,811 generated for the Large district
prototype) was combined with the weight figures generated using the PJ approach to develop cost
schedules across the full district enrollment range. The cost schedules were then used to project the
district-level and bottom-line adequacy costs, the latter of which was compared to current spending at
the time. Using a current spending figure on comparable purposes (general school operations, which
excludes capital, transportation, etc.) of $2.837 billion, the authors conclude that total spending would
need to increase by about $236 million to $3.073 billion (equal to a relative increase of 8.3 percent).
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They next offset estimated local and Federal revenues to calculate what the burden of the increase
would be to the state, yielding a figure of $284 million or 13.4 percent.

Discussion

My general impression of the A&M study is that it is a rather early effort implementing a PJ approach to
costing-out educational suitability that includes some flaws in it design and implementation. In addition,
| had some issues with how the study findings were translated into actionable funding policy. The
following includes a critical discussion of the A&M study methodology and implementation focusing on
the PJ approach and including how results may have been shaped by the data used and analytical
choices made by the authors. As the study includes a rather dated implementation of the PJ approach,
the text points out advancements used in more recent applications of the approach. The choice to focus
on the PJ approach stems from a general lack of credibility in the SS approach as a valid costing-out
methodology (Baker & Levin, 2014) and the larger share of the study findings that are made up of the PJ
results (i.e., the SS approach was only used to calculate base per-pupil cost, while the PJ approach
generated both base per-pupil cost and weight estimates).

Development of School Prototypes

A simple review of the district and school prototypes brings forth a major concern that almost certainly
had significant influence on the key results presented above. Specifically, the review uncovered two
issues that could not be ignored, but the effects of which are not clear.

First, it seems that the incidence of student needs used to define the district and school prototypes do
not seem to be correct. Specifically, there is evidence that the average rates of students eligible for free
or reduced price lunch (FRL) used to define the district and school prototype definitions that the PJ
panelists based suitable education models do not comport with those calculated using data downloaded
from the KSDE.®® The first panel of Table 6 shows the district average percentage of FRL reported in the
A&M study (page IV-2) for each district size category, the same figures calculated for the purposes of
this review, and the differences in incidence rates between the two sets of figures. While the
differences for the Moderate and Large districts is quite small, we find that the FRL rates used in the
study for Small districts was somewhat larger (by 2.4 percentage points) than the rate calculated for this
review. Conversely, the average FRL rate used in the study for the Very Small district prototype was 4.4
percentage points smaller than what was calculated using KSDE data. To this end, it seems that in
developing their models the panels were reacting to a key student need characteristic that was slightly
too high for Small districts and too low for Very Small districts.

A second more fundamental problem that precipitated the investigation in this section is the fact that
the authors used district averages to define student needs in both the district- and school-level
prototypes. Ideally, the set of school prototypes used in the PJ approach should attempt to approximate
the ranges of student need and school size naturally occurring in a state. It is this variation that will
drive a more accurate calculation of how much more it costs to provide a suitable education to students
with different types of needs and attending schools of different sizes. Because of this critical research
design decision, the school prototypes are unfortunately quite limited in their ability to reflect the

13 School-level data on counts of students approved for free/reduced price lunch in Kansas for the 2000-01 school
year were downloaded from the report generator on the KSDE website here:
(http://datacentral.ksde.org/report_gen.aspx). These data were used to generated both district- and school-level
pupil-weighted averages for each district category.
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variation in pupil needs that actually existed across schools in the state. Specifically, the variation in
student needs across the school prototypes used in the study only represents that found across the
average districts within the four broad categories of district size. As seen in the prototype definitions
listed in Table 4, above, while school size seems to follow district size, there is almost no variation in any
of the average student needs incidences across the four district size categories. What is lamentable is
the fact that the authors could have simply calculated school-level averages of the student needs
variables across schools within each district size and by schooling level, which would have provided a
more credible representation of needs across the state.’* Performing averages by schooling level is
particularly important, given the well-known phenomenon whereby reported rates of students eligible
for free/reduced price lunch for high schools are systematically lower than for their elementary and
middle school counterparts.

Table 6 — Average District and School Incidences of Students Eligible for Free/Reduced Price Lunch
Used in A&M Study and Calculated from KSDE Data

District Size Category
Very Small Small | Moderate Large
Averages Used in Study and Calculated from KSDE Data
District Averages Used in Study 0 0 0 o
for Both Districts and Schools 35.0% 35.0% 29.0% 36.0%
District Averages Calculated from 0 0 0 o
KSDE Data 39.4% 32.6% 28.7% 35.9%
Difference in Study and KSDE 4.4% 2 4% 0.3% 0.1%
Calculated Averages
Schooling-Level Averages Calculated from KSDE Data
Elementary 44.6% 36.9% 33.7% 43.9%
Middle 40.1% 34.9% 28.8% 40.2%
High 33.6% 26.8% 21.5% 26.6%
Differences Between District Averages Used in Study and Schooling-Level Averages Calculated from
KSDE Data
Elementary -9.6% -1.9% -4.7% -7.9%
Middle -5.1% 0.1% 0.2% -4.2%
High 1.4% 8.2% 7.5% 9.4%

To check the degree to which the free/reduced price lunch rates used in the A&M study for both the
district and school prototypes were different from the actual school-level averages that existed in
Kansas in the 2000-01 school year the analysis was extended. The second panel in Table 6 shows the
average FRL rates across schools at each schooling level within each of the four district size categories.
The resulting average FRL rates show a consistent relationship across the district size categories at each
schooling level; namely, schools in Very Small and Large districts tend to have the highest rates, while

14 Indeed, the authors were able to compute school-level averages of school size within each of the district size
categories so it is curious that they did not do the same for the student needs characteristics. Perhaps the school-
level student needs data were not available at the time.
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those in Moderate sized districts tend have the lowest, and those in Small districts are somewhere in
between. However, it should also be noted that within each schooling level the variation in average
calculated FRL rates across the district size categories is much greater compared to those used in the
school prototypes. The results also show a common pattern whereby FRL rates tend to be highest
among elementary schools and lowest among high schools, with middle schools in between.

The third panel of the table contains the percentage point differences between the school-level FRL
rates calculated from the KSDE data and those used for the school (and district) prototypes used in the
PJ approach. The results are quite striking showing that the prototype FRL rates significantly over or
underestimated student needs across the schooling levels and district size categories. Specifically, FRL
rates at the elementary level were systematically underestimated by the school prototypes by 9.6
percentage points for Very Small districts, 7.9 percentage points for Large Districts, 4.7 percentage
points for Moderate size districts, and 1.9 percentage points for Small districts. Conversely, the high
school prototypes systematically overestimated the FRL rates for high schools by 1.4 to 9.4 percentage
points. At the middle school level, the results are mixed. The school prototypes for Very Small and
Large districts underestimated the average FRL rate by 5.1 and 4.2 percentage points, respectively.

Unfortunately, publicly available data was not available on the other student needs characteristics
defining the prototypes (incidences of special education and bilingual students) and therefore was not
analyzed. However, one might hypothesize that given the significant correlation between the incidences
of FRL and bilingual students that is often observed, a similar although less pronounced problem would
also exist with the bilingual model components that were specified. Also, while the percentage
differences may not seem like a lot, in relative terms they can be quite large. For example, the largest
underestimates and overestimates found (for elementary schools in Very Small districts and high schools
in Very Large districts) show that the values used for the prototypes were over one-quarter smaller and
larger, respectively than they should have been.

In sum, it seems likely that the panelists likely would have specified more resources in the elementary
school prototypes and fewer in the high school prototypes. However, looking at the differences
between the school-level percent FRL used in the prototypes versus what is found from KSDE data
across the three schooling levels for each district size category (i.e., down the columns of the last panel
in Table 6), one could legitimately assume that overall the resources specified for Very Small and Large
districts were too low, while those specified for Small and Moderate districts were too high.
Unfortunately, while it would be hard to believe that this research design flaw could not have influenced
the panelists’ decisions, it is impossible to fully understand what overall impact this may have had on
the final results. My thought here is that the school-level cost generated by the PJ approach is lower
overall than it would have been if the school prototypes were defined with demographics that were true
to the average needs specific to schooling levels within each district size category.

Translating Findings into Actionable Funding Recommendations

The authors made a good effort to translate the main results of both the PJ and SS approaches into
funding recommendations that could be implemented. The first of these was to establish the base
(foundation) per-pupil funding amount to which the various calculated weights for at-risk, bilingual, and
special education were applied.
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Base Per-Pupil Foundation

Exhibit 1 provides three cost schedules that show how suggested per-pupil base funding would be
affected by district size. The solid-line schedule in blue represents the costs suggested by the A&M PJ
approach (minimum of $5,800), while the solid-line schedule in orange is that suggested by the SS
approach (minimum of $4,550). The third schedule in red (named “Raw PJ Base Cost” with a minimum
of $5,811) was developed by me directly from the data presented in Table 5, above. There is very little

difference between the suggested PJ and raw PJ schedules.>,'®

As can be seen, all three schedules produce the expected story that is consistent with economies of
scale. That s, it is often found that the per-unit (per-pupil in this case) cost of production decreases as
the scale of production gets larger. All three behave quite similarly, although the SS schedule is
significantly lower at each enrollment level. The authors devote a discussion of why these differences
might occur, stating that the districts identified for the SS approach might not meet all of the
components that constitute a suitable education, which the prototype districts of the PJ approach by
definition are assumed to meet. While the study is silent on any examples where this might be the case,
one might be the fact that the SS districts were identified as successful if they met or were on track to
meet test proficiency thresholds on five of the sex tests, while the PJ panels were charged with
developing models that would achieve the thresholds on all six tests.

However, the difference in the PJ and SS base per-pupil cost measures are most likely borne out of
systematic differences in the characteristics of those districts deemed successful and other districts in
the state, which the SS approach does not control for. It is precisely this issue that renders the SS
approach useless for determine the costs of a suitable education (Baker & Levin, 2014). To this end, the
suggested PJ base is preferable to that generated using the SS approach. Moreover, the scale
adjustments seem appropriate. Indeed, the structure of the PJ prototypes were designed based upon
differences in enrollment and therefore the approach seems to do a good job at distinguishing the
differential costs associated with scale of operations.

An important decision is made by the authors was to use the lower SS base per-pupil cost as the driving
the foundation level by which all districts were funded. The PJ base, or a scaled down version of the PJ
base, would then be used as the limit on second tier funding (Local Option Budget or LOB).” There are
at least two things that are problematic with this decision. First, the choice to use the SS base per-pupil
figure would seem to be endorsing an unreliable measure that seems to be an underestimate of the true
base per-pupil cost (note that even the reported PJ base cost was deemed to be underestimated to
some extent and the SS base is far lower than that). Second, using the PJ base per-pupil cost to set the
LOB limit makes little sense in that these two things are meant to serve entirely different purposes.
Specifically, a per-pupil funding base constitutes what must be spent on a student with no special needs
in order to provide them with a suitable education. In contrast, the LOB is a limit of what can be spent

15 My though is that the authors fit their suggested schedule to base per-pupil cost numbers that were rounded
(e.g., using the minimum of $5,800 rather than the raw $5,811 produced by the PJ analysis).

18 In addition, | have taken the liberty of plotting smooth schedules (the dotted-lines) that do not have points of
discontinuity.

17 The Local Option Budget (LOB) is a second-tier funding source by which districts are allowed to use local
revenues to generate dollars above an adequate base of funding (one that would support a suitable education). At
the time of the study, the amount of LOB funding a district could use was capped at 25 percent of the base.
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above and beyond the base (i.e., intended to allow for districts to spend in excess of what is deemed
adequate). Inturn, it is unclear at best why you would use a base per-pupil cost figure to determine the
LOB limit.

At-Risk Weight

Exhibit 2 includes a plot of the suggested schedule of the funding weight for at-risk students (in blue)
and another that simply connects the raw weights calculated from the PJ prototypes for each district
size category. In addition, | have included a function that best fits the raw data points. The suggested
schedule was generated by the following equation:

(3) At-Risk Weight = 0.60 — [(1,000/Enroliment) x 0.08]

As is evident from the graphic, the intended poverty weight has a minimum of 0.20 and increases with
district size, dramatically so at lower enrollment levels (from 200 to 800), and eventually levels off at
0.60. There are several concerns | have with this suggested weight schedule.

First, the positive relationship between district enrollment and the suggested PJ at-risk weight only
partly follows the series produced by the raw PJ weights. The suggested PJ weight schedule is also
consistently higher than the raw PJ weight series. The reader will also note that the raw PJ weight for
the Large district size category (0.44) was lower than for the Moderate district size category (0.51),
which seems illogical given the Moderate size prototypes had the lowest percentage of at-risk students
of all the district size categories. Importantly, it may be that the pattern of the observed raw PJ weights
are more of an artifact stemming from the organizational structure of the prototypes than the actual
values of the at-risk percentages to which the panelists responded. Specifically, it does not seem that
the prototypes provided sufficient variation in student needs to allow for accurate calculations of need-
based weights. The only appreciable change in the at-risk percentage across the district size categories
was for Moderate size districts, which was set at 29 percent and 35 or 36 percent for the other three
district larger and smaller size categories.

In addition, the fact that only one panel addressed the prototypes in three of the four size categories
(the Moderate district size prototypes were performed independently by two panels) is rather troubling
(ideally there would be at least two panels developing models for each of the prototypes).’® Finally, the
reader will note that the calculated at-risk weight for Moderate districts is not logical when taken in the
context of those calculated for the other district size categories that had higher prototype FRL rates. For
example, the Moderate at-risk weight associated with an FRL rate of 29 percent was 0.51, while the
weights for Very Small and Small districts associated with an FRL rate of 35 percent were 0.22 and 0.30,
respectively.

Second, | am concerned about the degree to which the suggested PJ at-risk weights increase with
enrollment according to the schedule. While there are examples in both the research literature and
state funding policy that the concentration of poverty has a significant impact on the outcomes of at-risk
students, it is difficult to accurately determine how much additional funding might be necessary to
provide an equitable suitable educational opportunity between at-risk students learning in

18 A more in-depth discussion of the importance of using multiple panels to perform the same exercises is included
below (see section Multiple Independent PJPs Performing Duplicate School/District Prototypes).
19 See for example Reardon (2011).
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environments with relatively higher and lower concentrations of poverty. Indeed, the Kansas costing-
out study by the Legislative Post Audit Committee (LPA, 2005) described below provides results using a
cost function costing-out approach that also suggests a significant relationship between the cost of
providing a suitable education and incidence of student poverty in inner-urban districts.

In terms of an example of state funding policy, California’s relatively new school finance system, the
Local Control Funding Formula, provides an additional “concentration” grant funding adjustment
(weight) in districts where the incidence of disadvantaged (at-risk) students (defined as the percentage
of unduplicated counts of at-risk, English learners or foster youth) is above 55 percent. In these districts,
funding is increased by 0.50 times the base per-pupil funding for each at-risk student accounted for in
the excess incidence above 55 percent. To put the at-risk concentration weight in perspective, there is
also an initial “supplemental” at-risk weight used where districts get an additional 0.20 times the base
for all students that are deemed at risk. So, in California districts where the at-risk concentration weight
is applicable, the effective additional funding for each at-risk student over the 55 percent incidence
threshold is over three times as large as that for at-risk students under the threshold (3.5 times as large
to be precise).?’ Exhibit 3 presents this discontinuous LCFF at-risk weight schedule that takes into
account both the supplemental and concentration weights to show how the effective weight changes
with increases with the incidence of at-risk students. The schedule shows an at-risk weight of 0.20 up
until the incidence of at-risk incidence reaches 55 percent, after which the weight steadily climbs to
0.425. It is important to take notice that the ratio of the weight in the highest to lowest incidence
districts is 2.125.

The implications of the A&M suggested at-risk weight schedule would be much more aggressive in terms
of the funding equity that would ensue if it were enacted. Looking again at Exhibit 2, the smallest
districts would receive additional funding for their at-risk students that would be one-third of that for
the largest districts. This implies that it is only a third as costly to equally support the outcomes of at-
risk students in the smallest districts than in the largest districts. Also, note that while there are no stark
discontinuities or “jumps” in the schedule, the steep portion occurring between 200 and 800 students
would provide an incentive for districts to increase their enrollment.

In the context of the A&M findings, to the extent that the concentration of at-risk students is related to
district enrollment, there may be a call for some sort of upward graduated adjustment in the at-risk
weight as district enrollment increases. However, a check of the looking at both the unweighted and
pupil-weighted correlations between incidence of at-risk students and districts enrollment using 2000-
01 data, | find that there is a negligible or weak correlation between these two variables.?

20 Specifically, for at-risk students above the 55 percent threshold districts receive additional funding on the order
of 0.70 of the base (this equals the 0.20 supplemental weight plus the 0.50 concentration at-risk weight), while at-
risk students below this threshold only get the 0.20 supplemental weight.

21 Using KSDE data for 2000-01, | find that the pupil-weighted correlation between district-level percent at-risk and
enrollment is 0.22. These were run within each of the district size categories with a mix of weakly negative and
weakly positive correlations.
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Given the large relative difference between the suggested PJ at-risk weight in the largest versus smallest
districts, perhaps a better solution would be to suggest a standard at-risk weight to be used across all
district enrollment sizes. One obvious choice would be to go with the pupil-weighted average of the
weights calculated for each district size prototype. My calculations show this would be 0.45, which is
admittedly rather conservative compared to other costing-out studies, including the range of at-risk
weights computed in the LPA cost function approach.??

Bilingual Weight

The suggested schedule for the bilingual weight is presented in Exhibit 4. | have similar concerns about
the A&M suggested bilingual weight schedule for reasons mentioned above in the discussion of the at-
risk weight schedule. The resulting increasing weights across district size are most likely due to the lack
of variation in the incidences of bilingual student used across the prototypes specific to schooling levels
and district size categories, as well as a lack of multiple panels completing duplicate prototypes. Indeed,
similar to the case of the at-risk weights, there may be concentration effects at play (often the
incidences of at-risk and bilingual are at least moderately correlated). However, it is difficult to
understand why the additional cost of providing a suitable education to a bilingual student would be so
much higher in large districts. The equity effects resulting from implementing the suggested bilingual
weight schedule would be pronounced, with the relative difference in additional per-pupil funding for
bilingual students between the largest and smallest districts measuring over 600 percent. A more logical
way to apply the prototype bilingual weights might be to implement their pupil-weighted average equal
to 0.84, which is not outside of the range of English learner weights generated by PJ studies (0.39 to 2.0)
as reported in the literature review on this very subject by Castellanos-Jimenez and Topper (2012).

Special Education Weight

The authors basically did not make use of the special education weight for the Large district size
category because it was considered too high (2.08). Instead, they noted that the other weights were
more reasonable (0.86, 0.94 and 1.16 for the Very Small, Small, and Moderate prototypes, respectively),
and developed a schedule (Exhibit 5) that starts at a weight of 0.90 for the smallest district sizes and
increases with district enrollment as follows:

(4) Special Education Weight = 0.90 + (Enroliment x 0.00002)

One should notice that the A&M suggested schedule (blue line) is much flatter than the raw schedule
(orange line). The 0.90 is a well-established, but outdated, figure calculated in a 2002 report of the
Special Education Expenditure Project (Chambers, Parrish & Harr, 2002). However, this is not a weight
based on an adequacy cost study, but rather one describing how much was being spent on the average
special education student across the county relative to the average student with no special needs
without explicitly taking into account any specific definition of educational suitability. To this end, the
0.90 weight might be seen as an underestimate of what it would cost to provide a suitable education for
the average special education student.

22 See the compiled list of estimated poverty weights from costing-out studies performed from 1997 to 2007 in
Baker, Taylor & Vedlitz (2008) which range from 0.58 to 0.92 for those using the PJ approach.
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The argument could be made, however, that the degree to which this is an underestimate will depend
on the extent to which special education students’ Individualized Education Programs (IEPs) include
levels of support that constitute a suitable education (and the extent to which these services are actually
provided). Again, similar concerns raised above for the other weights apply here, but the existence of a
concentration effects seems less likely, but perhaps apparent given the large increase in the numbers of
students in high-incidence special education categories (such as those who are specific learning
disabled) and the potential disproportionate identification of these students in Moderate and Large
sized districts. Again, as an alternative to the weight schedule | would propose that implementation of a
constant special education weight calculated as the pupil-weighted average across the district size
specific prototypes be considered (1.55).

Ensuring That PJ Models Are Efficient

As mentioned above, a key criticism of the PJ approach is that the specification of staffing and non-
personnel resources by panelists may not represent efficient allocations of resources. That is, the
contention is that the lists of resources specified through the panels’ deliberations do not provide
combinations that will achieve the outcomes put forth in definition of a suitable education at a
minimum cost. To this end, more recent studies have incorporated safeguards to minimize the
likelihood that the resource specifications and the corresponding estimates of sufficient cost might be
deemed inefficient.?®

Caliber of Panelists and Transparency of Their Work

The objectivity and expertise of the educators involved in the PJ process is critical to the strength of the
final product. In turn, PJ studies should ideally employ a highly selective recruitment process in which
nominations are solicited from a wide group of educational organizations to identify potential PJ panel
candidates. This has been done in previous studies through various processes such as the following
(Chambers et al., 2004a,b; Chambers, Levin & Delancey (2006); and Chambers et al., 2008a,b):

* Soliciting nominations at town hall meetings or other forms of public engagement, or by
directly contacting district superintendents, school boards, and professional education
associations throughout the state.

* Soliciting nominations from schools identified as being extraordinarily successful through
a beating-the-odds analysis (described earlier).

Ideally, nominators or candidates themselves will be required to complete a questionnaire asking
about their educational experience and preparation, job histories, and special areas of expertise. The
questionnaires should then be reviewed by the study team and selected from districts located in all
parts of the state. Furthermore, the names of the panelists should be made a matter of public record
by being published in the final report. Sometimes, panelists are required to present their work in
public to stakeholders and that other higher-level panels will be reviewing their work, which adds an
important element of accountability to the process. In light of this effort to be transparent, panelists
were instructed to treat this effort seriously, base their deliberations upon their expert professional
judgment, and fulfill their charge to develop school program designs and resource specifications that

3 For specific details on comprehensive costing-out studies that include these safeguards, the reader is referred to
Chapter 4 — The Comprehensive Costing-Out Study Component 2: Specifying and Costing Out Programs and
Resources in Chambers & Levin (2009).
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would achieve the goals statement objectives at a minimal cost. By utilizing a selective recruitment
process and putting into the pubic light individual educators’ professional reputations helps assure that
panelists complete their work in a responsible manner and develop appropriate efficient models.

The A&M study states that panelists were chosen in consultation with the KSDE and LEPC, but goes no
further in describing how the panelists were chosen. Exhibit 6 provides a map of the school-site
panelists, which shows there seems to have been sufficient panelist representation of the state. In
addition, the names of the panelists were made public (listed in the study in Appendices C-1A, C-1B,
and C-1C).

Multiple Independent PJPs Performing Duplicate School/District Prototypes

Cost analysis making use of PJ relies heavily on resource specifications developed by one or more panels
of educators. However, the importance of assembling multiple panels whenever possible cannot be
stressed enough.?® The use of multiple panels increases the reliability of the results by preventing the
dependence of the findings on the judgment of a single panel. The panels should be instructed to work
independently from one another and their deliberations occurring in different rooms. Moreover, they
should be instructed to not communicate with individuals outside of their panels for the duration of the
panel convening. Finally, each panel should include individuals representing a comprehensive range of
professional roles. For example, each panel should ideally contain each of the following roles: a
superintendent; principals and teachers from all three schooling levels (elementary, middle, and high); a
special education specialist; a bilingual education specialist; and, a school business official.

The A&M study was interesting in that it had separate school-site, district and expert panels. The A&M
study lists the titles of the individuals serving on each of these. While it did not specify how these
individuals were broken out into the four school panels or two district panels, from the provided list of
school-site panelists we can ascertain that there were not enough panelists to develop fully
comprehensive panels such as those described above.?® For the 25-person school panel, there were
eight teachers, six curriculum staff, five principals, three school business managers, two special
education staff, and one superintendent. To this end, teachers and principals at all three schooling
levels could not be represented on all school-site panels and there were not enough school business
managers, special education staff or superintendents to go around for all four panels.

There were 15 staff serving on the two district panels. These two were split to review the work of the
Very Small/Small panel and one of the Moderate size panels, and the Large panel and other Moderate
size panel, respectively. The list of panelists was made up of (assistant) superintendents, finance
officers, and teachers, and designated seven as “Avg.”, three as “Lg.”, two as “Sm.” (understood to be
coming from Average, Large and Small districts, given the cities in which they were located), and the
remaining three without designation. In turn, it seems that there was more than appropriate coverage
in terms of panelists to review the Moderate size panels work, but probably less than ideal numbers of
panelist from Very Small/Small and Large districts.

24 Previous costing out studies in New Mexico and New York that made use of six and eight independent panels,
respectively, that independently developed models for identical prototypes (Chambers et al., 2008a,b; and
Chambers et al. 2004a,b).

25 However, it is assumed that they were allocated appropriately to the one panel working on the Very Small and
Small district prototypes, the two panels working on the Moderate size district prototypes, and one panel working
on the Large district prototypes.
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The use of multiple panels working on identical prototype exercises limits the potential for any one
panel with inefficient specifications to bias the results. Moreover, by selecting multiple panels and
assigning identical exercises, the research team provides an incentive for each individual panel to be as
efficient and thoughtful as possible in the design of its educational programs to achieve adequacy. The
notion is that no individual panel wants their resource specifications to stand out as overly rich, while at
the same time, no panel wants to be accused of omitting important design elements typical of
successful schools. Ensuring that panels perform their work independently from one another will tend
to prevent any bias resulting from collusion amongst panelists to develop richer specifications than they
otherwise would have chosen. The extent to which each panel is made up of a well-balanced group of
educators with respect to their roles also contributes to limiting the potential for panel over-
specification of resources.

Unfortunately, the A&M study was somewhat lacking with respect to employing multiple panels working
on identical exercises. There were only four panels, one working on the Very Small and Small district
prototypes, one working on the Large district prototypes, and only two that | assume worked in parallel
independently developing models for two sets of identical Moderate size district prototypes. Although
it was not made clear in the study, | further assumed that the Moderate school prototype model
presented was some sort of average of the individual panels’ work.

Charge of PJPs to Develop Efficient Models

The charge of PJ panels is to develop schooling models that will achieve the definition of a suitable
education at a minimum cost. This should be made clear to panelists both through the written materials
they were given and through the facilitation given during their deliberations. As an example, for the AIR
study conducted in New Mexico the requirement that they develop efficient programs is stated clearly
in the written PJ panel instructions (Chambers, 2008b) as shown in Exhibit 7.

To relay the importance of providing high-quality models that minimized costs the New Mexico
study team also developed the acronym GEER (Goals, Evidence, Efficient and Realistic)
representing the following four questions that were continually asked of the PJ panels
throughout their meeting.

e Goals: Will your program designs and resource specifications allow students to achieve the
objectives in the goals statement?

e Evidence: Is there research evidence that supports your program designs and suggested use of
resources?

e Efficient: Will your program designs and resource specifications achieve the goals at a minimum
cost?

e Realistic: Can your program designs and resource specifications realistically be implemented?

In the earlier study conducted by A&M for Kansas, | could find no mention of developing efficient
resources in the panel instructions. However, this is not to say that this important point was not
discussed in person with the panels at the meetings.
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Exhibit 7 — Excerpt from New Mexico Professional Judgment Panel Instructions

Statement of Purpose

The ultimate purpose of this work is to help us estimate the cost of providing an
adequate education for all public school students in New Mexico. There are four
components required to achieve this objective:

* Define adequacy. First, we are providing the PJPs with a Goals Statement (Exhibit
A.1) that will define what is meant by the term “adequate education.” The Goals
Statement incorporates input from a Stakeholder Panel established for this
project and from a series of public engagement meetings held throughout the
state in the Fall of 2006.

* Design programs. Second, we are asking each PJP to work independently to
design educational programs at the elementary, middle, and high school levels
that, in the judgment of the panel members, will provide an adequate
opportunity for students in schools with varying demographics to have access to
the learning opportunities specified in the Goals Statement (see Exhibit A.1) and
to achieve the desired results.

* Specify resources. Third, each PJP will be asked to specify the resources and
services necessary to deliver those programs in elementary, middle, and high
schools in New Mexico.

* Estimate costs. Fourth, the AIR research team will use the information provided
by each PJP to estimate the cost to deliver “adequate” educational programs in
each and every public school and district in the state.

The charge of the PJPs is to complete components 2 and 3, above. Please note that we
are not asking PJPs to create a “one size fits all” model to be implemented in all New
Mexico public schools. Rather, we are asking panels to design instructional programs and
specify the resources that they believe will deliver the desired results as efficiently as
possible (i.e., at the lowest possible cost to taxpayers). These program designs and
resource specifications simply provide us with a basis from which to estimate the costs
of achieving the goals and to show how these estimates might be used to modify the
existing school funding formula. By developing cost estimates for an adequate education
from the work of six independent panels, we can measure how sensitive the cost
estimates of the panels are to alternative assumptions of what resources are required to
deliver an adequate education.

Professional Judgment Review Process

As part of PJ studies, the research team will often incorporate a formal review of the PJ panel models.
The express purpose of this review was to ensure that the final models are both efficient and based
upon a realistic and grounded set of specifications and cost estimates. The A&M research team explicitly
included a review process in their design by appointing both a district-level panel and an expert panel. In
turn, there were two sets of reviews incorporated into the study design. In addition, they report that
these higher-level panels played an active role noting that they suggested additional school-level
resources and modifications to certain resource prices. That being said, it should be noted that the
expert panel only reviewed one of the four panel-specific models (one of the two Moderate district size
models) that had been developed. It clearly seems like this was not enough time to perform a thorough
review of the work of the panels developed each of the four district size categories.
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This relates to a more general issue with the study in terms of the amount of time provided to the school,
district and expert judgment panels to develop and review their models. The school and district panels
had 1.5 days to complete their work, while the expert panel only was given 1 day. In my opinion, this is
not enough time for panelists to become sufficiently familiar with their charge, engage in in-depth
deliberations as to the resource needs for each of the prototypes, etc. Studies | have personally been
engaged in have allocated three days to in-person PJ panel meetings, which is often followed up by
telephone engagements.

Validating Results of PJ Results

The validity of cost study results is important to consider. Specifically, it is important to answer the
following question:

Does the cost estimate really estimate the costs of producing the desired level, depth
and breadth of educational outcomes, including whether and how those costs vary from
location to location and child to child?

Far too little attention has been paid to methods for improving validity in education cost analysis (Baker
& Levin (2014)). Moreover, validating cost studies using input-oriented approaches such as PJ is
inherently difficult because the suggested spending is for hypothetical districts and schools. In contrast,
outcome-oriented approaches such as cost functions, which are based on existing data that describe the
relationships between spending, outcomes and cost factors (student needs, scale of operations and
price levels of inputs) are easier to validate. Nevertheless, despite the costing-out approach that is used,
it is important to be confident that any suggested funding increases deemed necessary to provide a
suitable education would be targeted to districts and schools according to their needs. | could find no
attempt on the part of the A&M study authors to do this. However, the following provides an example
of how the results of previous PJ studies have been validated.

Clearly, to provide an equal opportunity for all students to achieve a state’s educational goals,
regardless of their circumstances, funding must be provided in an equitable manner. This calls for a
check of the projected distribution of sufficient funding generated by a costing-out study to make sure
that funding is properly aligned with needs. To this end, it is important to validate the results of a
costing-out study by evaluating the relationship between the projected additional funding necessary to
provide a suitable education and outcomes such as student achievement. If the model is working as
intended so that adequate funding is provided in an equitable manner that affords all students an equal
opportunity to achieve regardless of their needs or location, then we should see a systematic
relationship between a district’s relative need (how much more/less they need to provide a sufficient
education) and student outcomes such as achievement on standardized tests.

As an example, previous studies have performed this type of validation analysis for large-scale costing-
out studies in New Mexico (Chambers et al., 2008a) and New York (Chambers et al., 2004a; Chambers,
Levin & Parrish, 2006). The analysis involves calculating the funding shortfall or Adequacy Gap, which is
a district-level measure defined as the relative difference between the projected necessary per-pupil
funding to provide a sufficient education and actual per-pupil funding. Mathematically, it is simply the
ratio of projected adequate to actual per-pupil funding for a given district:

(5) Adequacy Gap = Adequate Per-Pupil Funding / Actual Per-Pupil Funding
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Values that are greater than 1.00 indicate that the district needs more than it is currently receiving to
provide an adequate education, while values that are less than 1.00 imply that the district is getting
more than it needs to achieve sufficiency. Note that the adequacy gap is a direct measure of relative
need (i.e., it represents in percentage terms the amount necessary to achieve adequacy compared to
what is received). As an example of this type of analysis, consider Exhibit 8 taken from Chambers, Levin
& Parrish (2006) based on the results of the New York Adequacy Study.

In the exhibit, the leftmost group of bars corresponds to districts in the bottom 20 percent of the
adequacy gap distribution (i.e., those with the lowest need for funding to achieve adequacy). In
contrast, the rightmost group of bars in each chart denotes districts in the top 20 percent of the
sufficiency gap distribution—that is, those districts that are most in need of funding to achieve
sufficiency. Each bar represents an average outcome for districts within each adequacy gap category
(quintile), where outcomes are 8" grade attendance rates and pass rates for various student
populations on the New York standardized tests (specifically, the minimum pass rate out of the English
and math tests).

Exhibit 8 — 2001-02 Student-Weighted District Average 8" Grade Attendance/Pass Rates across New
York Districts by Adequacy Gap Quintile

Putting the performance measures on the vertical axis, we would expect that districts with the poorest
performance levels (represented by lower column heights on the chart) would exhibit the largest
adequacy gaps. Indeed, with few exceptions, one observes that districts with larger adequacy gaps
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exhibit lower average attendance and pass rates for virtually every group of students including general
education, minority, economically disadvantaged, and disabled students. As an example, the pass rate
for general education students drops from 70 percent for districts with the lowest relative need by
almost half, to 37 percent, for those districts with the greatest relative need.

Use of Public Engagement

More recent applications of the PJ approach (Chambers et al., 2004a,b; Chambers et al., 2008a,b) have
used extensive engagement efforts to better understand public sentiment concerning the public
education system. Chambers and Levin (2009) cite several served by an in-depth public engagement
effort. First, the process directly involves the public promoting “buy in” from those with an interest
in public education. Second, it helps capture the public’s educational priorities in terms of both the
outcomes they feel are important as well as the types of programs they think are most appropriate to
deliver services, which can be incorporated into the development of the standards defining a suitable
education. Finally, it sheds light on public willingness to commit funding to public education and the
types of revenue streams (e.g., taxes, lotteries, etc.) they feel are most appropriate to support a suitable
education. While the A&M engaged in outreach through administration of interviews and
questionnaires, it is not clear that any of this information was used to develop the definition of a
suitable education that the PJ panelists responded to.

Lack of Transparency

As a final note, the A&M study lacked transparency surrounding the deliberations of the PJ panels and
the justification of their resource allocation decisions. While the quantities of different personnel and
non-personnel resources chosen for the various school/district prototypes are necessary to calculate the
costs of implementing these models, they do not capture how the combinations of resources will
translate into coherent schooling programs capable of achieving the standards put forth in the definition
of a suitable education. Transparent documentation decisions behind the specified resources also
serves to keep the panelists accountable for their work and counter the common argument by critics of
the PJ approach that the process is simply an educator wish list that necessarily results in inefficient
decisions on the part of panels. Other more recent PJ studies (e.g., Chambers et al., 2008a,b) have
carefully documented the resource allocation decisions of panels, which are then included in the final
report.
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4 — Review of Elementary and Secondary Education in Kansas: Estimating
the Costs of K-12 Education Using Two Approaches (Kansas Legislative
Post Audit Committee)

Study Methodology

The study by the LPA made use of both input-oriented and output-oriented approaches to investigate
how much it would cost to provide various levels of educational services to suffice two different
purposes. The following chapter describes each of the approaches, their main results, and discussion.

Expenditure Analysis (Input-Oriented Approach)

The input-oriented approach attempts to estimate an accurate cost of providing regular K-12 education
defined as educational curricula, programs and services that are either mandated by statute or specified
as high school graduation and State scholarship/college admissions requirements. The analysis was
performed with the following steps:

1) Determine Mandated Requirements — The researchers compiled a list of requirements related
to attendance (days and hours per year), curriculum subject areas and required high school
credits, student assessments and health exams.

2) Develop District Prototypes — They next created eight prototype districts defined by the
following enrollment sizes: 100, 200, 300, 400, 600, 1,100, 2,000 and 15,000. The prototypical
numbers of schools by schooling level and enrollments were determined by a sample of 94
comparison districts with enrollments near each of the of the prototype sizes (the districts were
sorted into individual comparison groups around each prototype size).

3) Determine Staffing Levels — Both the types and numbers of staff were selected for the prototype
districts. To determine the types of staff that should be included in the prototypes, a survey was
administered to 80 school districts. The numbers of different types of staff were determined for
regular education teachers and other staff separately. Quantities of regular education teachers
were assigned to the prototypes under the following three different scenarios:

a. Average class sizes of 20 students.
b. Average class sizes of 25 students.
c. Average class sizes of 18 students for grades K-3 and 23 students for grades 4-12.

The quantities of other staff were determined using accreditation standards (for principals,
assistant principals, library specialist and counselors). For other staff positions the researchers
made use of extant staffing data on the comparison districts and in order to be “efficient”,
selecting the FTE level for each staff type that was associated with the 33™ percentile of the
within-comparison group distribution (i.e., the level at which two-thirds of the districts have
higher staffing levels and one-third have staffing levels below).?® Operations and maintenance

2% |t is unclear whether the researchers calculated the 33" percentile of raw FTEs of other staff or the 33™
percentile of their staffing ratios (defined as the number of staff divided by enrollment) for each staff type and
then used the ratios to allocate various types of other staff FTEs to the different district prototypes. The latter
would have been more accurate in the cases where there was significant variation in staffing levels across districts
within a comparison group.
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staff were excluded because they are sometimes contracted out, so instead the 33™ percentile
of the five-year historical average spending per-pupil on these functions was used.?’

4) Determine Average Salaries — Extant salary data was used to calculated Statewide average
salaries for teachers and other staff including superintendents, assistant superintendents,
principals and assistant principals. For other positions, average salaries were derived from a
survey of 90 districts. The final compensation rate for each staff type was calculated using a 17
percent benefit rate.

5) Determine Non-Salary Resources — Extant district-level fiscal data was used to calculate the five-
year inflation adjusted averages of non-salary expenditure per student. To create “efficient”
estimates of spending to apply to the prototypes the researchers calculated the 33 percentile
of non-salary spending per-pupil within each district comparison group.

6) Calculating and Projecting Overall Spending Per Student — The overall spending per student was
then calculated for each of the eight prototype districts and a cost curve developed (i.e., a
schedule showing the relationship between per-pupil spending and district enrollment), with
which projected spending per pupil for each district could be determined.

7) Developing Enrollment Weights — Weights from the generated cost curve for low- and high-
enrollment were calculated and compared to the low- and high- (correlation) weights in the
current State formula.

The LPA study also performed calculations of the additional costs of special education spending,
vocational education, and transportation. The additional costs of special education spending (i.e., costs
spent on special education students above and beyond those dedicated to their regular education) were
based on the reported expenditures of 19 districts and the interlocals or cooperatives serving these
districts that claimed to have both recorded all identified needs for their students with IEPs and
provided all specified services included in these programs. Additional costs of vocational education
were calculated by identifying through a survey 21 districts that could differentiate expenditures that
were part of an approved program and examining their spending data. Additional transportation costs
were calculated by a careful review of the current formula used and how closely it adhered to the
assumption that students who live more than 2.5 miles from their schools are on average twice as costly
to transport as are those who live within a 2.5-mile proximity.

Finally, the LPA study performed an analysis of regional variations in the cost by estimating a Hedonic
wage model (Chambers, 1981), which uses a statistical model to explain variation in teacher salaries
using factors that are within and outside of the control of districts including measures related to teacher
characteristics, fiscal capacity, cost of living, community amenities and working conditions. An index
measuring how much more or less than the state average it costs to hire and retain similarly qualified
staff in each district is then derived using the estimates corresponding to those model factors deemed
outside of district control.

Cost Function Approach (Outcome-Oriented Approach)

The cost function approach attempts to answer a different research question than the input-oriented
approach. Here the purpose was not to cost out a collection of inputs that meet statutory
requirements, but rather to estimate what it would cost districts to meet performance outcomes

271t is assumed the five-year average was based on inflation-adjusted (real rather than nominal) per-pupil
spending.
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specified by the State Board of Education. To do this, a cost function approach was employed in which
statistical (regression) analysis was conducted to estimate the relationship between district per-pupil
spending and an outcome (defined as the district average proficiency rate on six grade-specific
math/reading and graduation rate) holding constant a host of educational cost factors including: student
needs (percent FRL, bilingual headcount), district enrollment (defined across eight categories), teacher
salary level, and indirect proxies for efficiency (district property wealth and income per pupil, ratio of
state/federal aid to income, local tax share, percent of college-educated adults, percent of population
65 and over, and incidence of owner-occupied housing). The outcome used in the cost function was a
composite defined as the average of district-level proficiency rates on the six criterion-referenced tests
in math and reading used for accountability purposes (see Table 2 for the different grade/subject
combinations) and the graduation rate defined on a cohort basis (i.e., percent of newly entering 9"
graders that graduate four years later). The estimated cost function was then used to derive a base per-
pupil cost and weights corresponding to the student needs and enrollment cost factors.

Key Results and Discussion

Key Results

Some key results from the input-oriented approach are displayed in Table 7. The first three columns of
the table show the estimated per-pupil costs across the eight district prototypes for each of the three
class size scenarios. The authors find that the per-pupil spending estimated from the prototypes most
of the time were lower than actual funding. For example, for prototypes associated with 200 through
1,100 student districts the amount by which current funding per pupil exceeded the estimated per-pupil
spending ranged from $132 (for district size prototype 1,200 and scenario equal to a class size of 25) to
$1,248 (for district size prototype 400 and scenario equal to a class size of 25). Only in the smallest and
largest district prototypes was current funding shown to be less than what the input-oriented approach
estimated. For example, for district size prototype 2,000 and scenario equal to a class size of 20 the
amount by which the estimated per-pupil spending exceeded current funding per pupil was $595.

The special education analysis generated estimated an additional spending per special education pupil
FTE equal to $14,232, which was $3,496 more than was currently being funded ($10,736). The
estimated additional cost for vocational education was $1,375 in 2005-06 dollars or 32.3 percent of the
base per-pupil funding for that year (equal to a weight of 0.32). This is less than what the current
funding formula provided for each vocational pupil FTE ($2,129, equal to a weight of 0.50).

The transportation analysis found that the current formula at the time (2005-06) was overfunding
transportation. While the original system was supposed to fund transportation for students under the
premise that those living over 2.5 miles from their school are twice as costly as those living within a 2.5-
mile radius of their school. The authors showed that the existing formula was not funding districts in a
manner that was consistent with this premise; a disproportionate amount of funding was being
allocated for the transportation of students living more than 2.5 miles from their schools. As a result,
the formula was providing $13.9 million more in funding ($80.8 million) than the LPA analysis estimated
it should have ($66.9 million).
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The regional cost analysis conducted by the authors generated a salary index that ranged from 95.7 to
109.6. That is, the cost of hiring and retaining teachers was 9.6 percent more than the Statewide
average in the highest cost district and 4.3 percent less in the lowest cost district. In addition, the
authors calculated a regional cost index that effectively only applies half of the salary index adjustment
to each district. The authors claim this is logical because teacher compensation (salaries and benefits)
make up only 50 percent of a school district’s operating costs.

The cost function approach generated an estimated regression that estimated an equation capturing the
relationships between per-pupil cost and a host of variables described including a composite outcome,
student needs, enrollment, measures of district efficiency, and year indicators. The equation was then
used to predict district-level spending capable of producing a suitable education defined as the State
performance outcome standards in 2003-04, 2004-05 and 2005-06 (which had the same standards) and
2006-07 at a minimum cost. These results were used to calculate cost indices and weights for poverty,
bilingual and enrollment. The cost function at-risk (FRL) and enrollment weights varied significantly
across districts; the at-risk weights ranged from 0.65 to 1.15 with a median of 0.70 and the enroliment
weights ranged from 0.00 to 0.77 with a median of 0.14. While the at-risk weights were higher than the
0.19 weight used in the State funding system, the enrollment weights were lower than those contained
in the funding system. In contrast, there was virtually no variation in the bilingual weights, which held
steady at 0.14 across all districts. The authors claim that it is likely the costs associated with at-risk
students may be covering the additional costs of EL, given how close relationship (the degree of overlap)
between these two student populations.

The estimated costs to reach the performance outcome standards generated by the outcomes-oriented
cost function approach were higher for the four years that were costed out. Compared to the funding
provided by the existing funding formula ($2.159 billion or $4,856 per pupil) it was estimated to cost
$115 million more (equal to $258 per pupil) in 2003-04, $315 million (equal $709 per pupil) more in
2004-05/2005-06, and $513 million more (equal to $1,153 per pupil) in 2006-07. The corresponding
relative increases for these years are 5.3, 14.6 and 23.8 percent, respectively.

The study drew upon both the input- oriented and outcome- oriented approaches taken to develop a
range of estimated costs associated with providing a suitable education. Table 8 presents three
estimates that drew upon the base per-pupil cost and enrollment weights estimated using the input-
oriented approach and a fourth that used an adjusted base that excludes the portion covered by Federal
funding and enrollment weights from the outcome-oriented approach. The remaining weights and
funding adjustments applied to all four estimates were taken from the outcome-oriented approach (for
the at-risk, at-risk/pupil density and bilingual weights) and the additional analyses of special and
vocational education (input-oriented approach), transportation, and regional labor costs. While there
were four different estimated cost figures, the general result is that all proved to be higher than what
was being provided by the current funding system. Specifically, the authors found that the additional
funding necessary using the base per-pupil funding and enrollment weights generated by the input-
oriented approach ranged from $316 to $623 million or from 11.5 to 22.7 percent, depending on class
size scenario. The additional funding necessary to provide a suitable education using the base and
enrollment weights from the outcome-approach was $399.3 million or 14.5 percent. Note, the
outcome-oriented approach additional cost is about at the midpoint between the input-oriented
approach figures for the 25-student and average 18/23-student scenarios.
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Table 8 — LPA Cost Study Results Compared to State Funding Formula (Figure 1-1 from LPA Study)
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Discussion

My general impression of the LPA study is that it is an impressive piece of work that represents an
immense undertaking. Furthermore, the methodology and application seemed to be carefully thought
out and implemented very well. Finally, the large volume of work was documented extensively by the
authors and laid out in a fairly organized manner. In what follows, | provide discussion on various points
of the study methodology and implementation, illustrating potential limitations in the work.

Expenditure Versus Cost Analysis (Input-Oriented Approach)

My main concern with the LPA study is with the sizeable effort devoted to using an input-oriented
approach to conduct what | would refer to as expenditure rather than cost analysis. As stated in the cost
function analysis writeup:

“The term cost in economics refers to the minimum spending required to produce a
given level of output.” (Page C-4, Appendix 17)

While there are certainly costs involved in the purchase of personnel and non-personnel resources,
these purchases are not the penultimate outcome of interest in terms of what a public education system
is expected to produce. Rather educational cost studies attempt to better understand the system by
which educational outcomes are produced, which necessarily involves relating inputs to student
outcomes. Influenced by economists performing research in this area, any reference to costs should be
accompanied by some measure of outcome that has been produced (in the current context, a suitable
education for K-12 students in the Kansas public school system). In my description of the input-oriented
approach above, | have tried to refrain from referring to this as an investigation of “cost”, but rather as
an analysis of “spending”.

Additionally, it must be mentioned that the input-oriented approach is not purely input based.
Specifically, it makes use of base per-pupil figures and enroliment weights that are borne out of the
input approach, but then adds student need weights from the outcome-oriented approach, which is
rather strange. This is mixing results from the outcome-oriented approach, intended to get at the cost
of providing a suitable K-12 public education to all students with those of the input-oriented approach
intended to get at the spending necessary to provide levels of programming and service that might be
regarded as minimally required by law or regulation. However, further additions to the educational cost
estimates based on existing expenditures on programs and services such as transportation is more
commonplace in adequacy studies (or these are simply not considered in the cost estimates).

Please note that there is nothing inherently wrong with analyzing how much is being spent on programs
and services that are required by statute and regulation. However, doing so answers a very different
research question than the one that is at the heart of educational adequacy studies. One would expect
that state statute and regulation more often than not dictate minima with respect to the quantity, types
and quality of programs and services that must be provided in public schools. Indeed, the results above
in Table 7 showing the estimated costs of providing regular education defined by only those required
programs and services seems to be in line with this contention. Here, the suggested base per-pupil costs
for all three school size scenarios stemming from the input-oriented spending analysis are generally less
than what the current formula provides (except for the largest and smallest district prototypes).
However, it must also be realized that spending at these lower levels might be associated with lower
educational outcomes, which the input-oriented spending analysis does not take into account. The
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bottom line is that the base per-pupil and enrollment weight figures generated by the input-oriented
spending analysis do not legitimately represent the cost of providing a suitable education as defined by
the student outcomes that should be produced.

Methodology to Produce “Efficient” Prototypes in Expenditure Analysis (Input-Oriented Approach)
Another closely related concern | have with the input-oriented spending analysis is the attempt to
provide more “efficiency” in the input-oriented approach. For non-teacher staff other than principals,
library specialists and counselors the approach bases spending for the prototype districts on the 33™
percentile of the distributions of staff per FTE in the district comparison groups. Similarly, for both staff
and non-personnel spending on maintenance and operations, as well as other non-personnel resources
the approach bases spending for the prototype districts on the 33™ percentile of the distribution of per-
pupil spending in the district comparison groups. This was done to ensure that the spending identified is

that of a district operating at an above-average level of “efficiency”.?®

It is assumed that the choice of pegging resource utilization to the 33" percentile in the input-oriented
approach was adopted from the application of the same tertile cutoff to the efficiency proxy variables
for calculating weights in the outcome-oriented approach (i.e., the (in)efficiency proxy variables were
set to relatively (low) high levels when predicting weights). However, | would argue that this practice
does not logically translate over to the input-oriented setting and is an incorrect use of the term.
Efficiency, by definition, is determined by level of output produced using a given amount of resources or
alternatively by the amount of resources used to produce a given level of output. As an example, in
order to show that producing unit A is more efficient than B, one would have to demonstrate that A
produced at least the same amount of output while using fewer resources than B. Alternatively, one
could also demonstrate this by showing unit A produced more output than B while using at most the
same level resources. The input-oriented spending analysis did not take into account the level of
student outcome being produced by each district so that those districts using the 33™ percentile of a
given resource cannot be referred to as operating at above-average efficiency, but only rather as
operating at below-average spending, with unknown consequences as to what this would have on
student outcomes.

Application of Regional Labor Market Cost Adjustments in Expenditure Analysis (Input-Oriented Approach)
The input-oriented approach used in the study correctly attempts to adjust for geographic variation in
teacher salaries. Indeed, it seems that great effort went into developing a Hedonic wage model for the
State. | found the methodological approach and implementation in line with best practice (Chambers,
1998). However, the application of the model results raises some concerns. The main result of the
Hedonic wage model was the teacher salary index, a standard index centered around 100.0,
representing the state average, that measures how much more or less costly it is to hire and retain a
comparably qualified teacher in different districts (e.g., an index value of 110.0 indicates that teachers
are 10 percent more costly than the state average). However, this is not what was applied to teacher
compensation.

28 As a small technical statistical side note, the 33™ percentile is not necessarily lower than the average; when a
distribution be sufficiently skewed to the left (i.e., the mean is far below the median) then the 33" percentile will
be above the average.
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Instead, the authors calculated what they refer to as a regional cost index, which simply reduced the
absolute magnitude of the teacher index values by half as show in the following equation:

(6) Regional Cost Index = [(Salary Index) — 100] x 0.5 +100

The justification the authors provide for the development and application of the regional cost index is
that spending on teacher compensation (salaries and benefits) tends to make up approximately 50
percent of a district’s operational spending. Furthermore, this regional cost index was only applied to
teacher compensation, which was based on a standardized Statewide average salary.

As far as | can tell, the compensation for other staff was not adjusted, or at least directly, for the
geographic variation across the state. Indirectly, however, it could be said that there were indirect
adjustments made. Specifically, for superintendents, assistant superintendents, principals, and assistant
principals, instead of calculating compensation rates based on Statewide average salaries, the authors
chose to use average salaries within the eight comparison district groupings. This was done because the
salaries seemed to be correlated with district size. However, to the extent that district size is related to
the teacher salary index, the calculation of salaries for these staff types was an indirect and likely
inaccurate adjustment. Similarly, for a host of other staff types for which Statewide salary data was not
available, the authors surveyed 90 districts and took averages within district groups defined by three
size categories.

Given that it is widely accepted that the differential level of teacher salaries across districts is a good
indicator of the general cost of all educational staff, it seems that it was a mistake not to apply the
teacher wage index to all staff. Moreover, | assume that the only reason the regional cost index was
developed was to address the costs of teaching staff and perhaps the perception that the teacher wage
index could not be legitimately applied to non-teaching staff. If this assumption is correct, then the
decisions described above are rather surprising given that the cost function analysis text clearly suggests
that teacher salary levels are indicative of the salary levels of all district personnel, as well as non-
personnel resources:

“In addition, teacher salaries are typically highly correlated with salaries of other certified
staff, so that teacher salaries serve as a proxy for salaries of all certified staff.” (Page C-
13, Appendix 17)

“We find that, a one percent increase in teacher’s salaries is associated with a 1.02
percent increase in per pupil expenditures. Because professional salaries typically
represent 80 to 85 percent of operating spending, this result suggests that higher teacher
salaries tend to be associated with higher salaries for all personnel hired by a district, as
well as with higher prices for contract services.” (Page C-18, Appendix 17)
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In sum, in my opinion the authors should have developed Statewide average salaries for the non-
teaching staff and applied the teacher salary index (not the more compressed regional cost index) to all
calculated staff expenditures. The implication of not doing so was likely significant, as compensation for
non-teaching personnel Nationwide made up an additional 30 to 31 percent of current operational cost
in the time period used in the study (Table 9):

Table 9 — Nationwide Total Compensation as Share of Current Operational Spending (2000-01 to 2005-
06)

2000-01 | 2001-02 | 2002-03 | 2003-04 | 2004-05 | 2005-06

Compensation as Share of
Total Current Expenditures
Source: U.S. Department of Education, National Center for Education Statistics, Common Core of Data
(CCD), "National Public Education Financial Survey," 1990-91 through 2005-06.

81% 81% 81% 81% 81% 80%

Adjustments to Cost Function Base Per-Pupil Cost and Weights (Outcome-Oriented Approach)

While the outcome-oriented approach rightfully includes all operational spending in order to calculate
the cost of supporting a suitable education, which included Federal funding, the authors wanted to
adjust the estimated cost so that it would only represent dollars that would have to be funded by the
State. In doing so, they calculated Federal funding that could be used to support base, at-risk, and
bilingual education and then downwardly adjusted the estimated base-per pupil funding, at-risk and
bilingual weights, respectively, to account for these Federal dollars. Specifically, they identified Federal
funding that could be used for base, at-risk and bilingual education on the order of $71.5, $130.0 and
$4.0 million, respectively. They then downwardly adjusted the cost-function estimated base per-pupil
cost figure until the total corresponding Statewide cost decreased by the $71.5 million and then
proceeded to decrease the at-risk and bilingual weights (using the lower adjusted base) until the total
cost accounted was reduced by the $130.0 and $4.0 million. While the authors note that an alternative
might have been to first calculate the total suitable cost for each district and then to subtract off the top
Federal funding to come up with the State portion, this might pose an unacceptable risk of being
perceived as the State supplanting Federal funding.

Unfortunately, there is often difficulty between fulfilling the objective of identifying the overall cost of
providing a suitable education, which involves estimating a total cost that will be supported by both
State and Federal dollars, and applying these revenue sources to the recommended formulaic base and
weights in a manner that is not perceived as undermining the supplement-not-supplant clause in the law
concerning Federal education funding.

While | appreciate the delicate situation, | am not certain that the solution developed by the authors is
ideal. They essentially developed a new formula for distributing base, at-risk and bilingual dollars
funding from non-Federal sources. One initial concern that | have is whether the resulting adjusted at-
risk and bilingual weights preserve the relative differences between the original unadjusted weights.
However, fortunately this concern can be dismissed as shown by the figures in Table 10. Columns 1 and
3 of the table show the original and adjusted weights. To understand how the relative difference
between the weights may have changed after adjusting them to remove federal funding from the
equation, the relative differences between the original general at-risk weight have been calculated in
columns 2 and 4 (e.g., the original high at-risk, inner city weight was 1.499 larger than the original
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regular at-risk weight, while the original bilingual weight was 0.198 of the original regular at-risk weight).
Comparing the results in columns 2 and 4 we see that the relative differences in the weights were

preserved after adjusting for federal funding.

Table 10 — Original and Adjusted Estimated At-Risk and Bilingual Weights

1 — Original 2 — Relative 3 — Weight 4 — Relative
. . 9 Difference from Adjusted to Difference from
Weight Estimated
Weiaht Regular Poverty Remove Federal Regular Poverty
9 Weight Funds Weight
At-Risk
Regular 0.703 0.484
High At-Risk, Inner City 1.054 1.499 0.726 1.500
Bilingual 0.139 0.198 0.100 0.207

Despite there being no issue in terms of the adjustments to the weights significantly altering their
relative magnitudes, this brings to light another fundamental difficulty in implementing the funding
mechanism recommended by a costing out study in the context of constraints related to federal funding
sources. Specifically, while the authors have devised adjusted base per-pupil costs and weights that
represent how State funding will be distributed, the costing-out study dictates that a suitable education
requires that the total amount of State and Federal funding be spent (according to the base cost and
weights of the original model). This implies that the Federal funding should also be spent in line with a
funding mechanism that is the complement of the adjusted base and weights for distributing State
funding. That is, if the authors performed the same procedure but instead adjusted downward the
original base per-pupil cost, at-risk weight and bilingual weight so as to eliminate the portion of total
necessary funding provided by the State, then the resulting second adjusted formula would dictate how
Federal dollars would need to be distributed in order to provide a suitable education. Clearly, there are
specific rules pertaining to how different federal funding sources must be distributed and it remains an
empirical exercise to best understand how this would deviate from this complementary mechanism to
appropriately distribute funding to provide educational suitability. This discussion emphasizes the need
for states and the Federal government to work closely in order to broker more flexibility in how federal
dollars can be used in the context of state school funding reform where state funding is slated to
increase and become more equitably distributed.

Definition of Outcome in Cost Function Model (Outcome-Oriented Approach)

As mentioned in the brief overview of costing-out methodologies, a drawback of the CF approach is its
reliance on an outcome measure that is usually defined by one or a collection of test scores/proficiency
rates that are averaged into a single composite.? Indeed, the LPA outcome-oriented approach makes
use of such a composite measure; namely, the district average proficiency rate on six grade specific
criterion-referenced math/reading tests and a cohort-based graduation rate. Although this outcome
may seem similar in part to that used in the input-oriented study conducted by A&M there is a
significant difference. The outcome in the A&M study set proficiency thresholds on the same six tests

2 This is in contrast to the PJ approach where the educational objective can be more broadly defined. Note that
the EB approach is also limited, but in a different manner; outcomes in EB studies are constrained by those that
have been analyzed in the research literature.
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included in the average composite measure used in the LPA study, all of which would be necessarily be
met within five years (by the 2006-07 school year). This is contrast to the composite measure used in
the LPA study, which only required that proficiency rates would be achieved on average. In this sense,
with respect to proficiency rates on the math and reading tests the A&M study was technically more
stringent than the LPA study.3® This is because the average used in the LPA study allows lower
proficiency rates on some tests to be offset by higher rates on other tests.

To illustrate this point, Table 11 provides several different hypothetical scenarios where combinations of
proficiency rates on the six tests are averaged. Let us consider a target average proficiency rate
threshold of 75 percent and a secondary target where all tests must individually meet the 75 percent
proficiency rate.3! The final two rows of the table show that the first scenario meets both targets (i.e.,
the average proficiency rate across the six tests is 75 percent and none of individual tests exhibit a
proficiency rate that falls below the 75 percent threshold. In contrast, under Scenario 2 the average is
still met even though one of the six tests (5™ grade reading) falls below the proficiency threshold. The
remaining scenarios show further combinations where the average threshold is met with increasing
numbers of individual tests that do not meet the threshold.

Table 11 - Averages of Hypothetical Combinations of Proficiency Rates

Scenario | Scenario | Scenario @ Scenario | Scenario | Scenario

Subject Grade 1 P 3 4 5 6
5 75% 0% 0% 10% 50% 70%
Reading 8 75% 90% 70% 70% 60% 70%
11 75% 90% 80% 70% 70% 70%
4 75% 90% 100% 100% 70% 70%
Math 7 75% 90% 100% 100% 100% 70%
10 75% 90% 100% 100% 100% 100%
Average Proficiency Rate 75% 75% 75% 75% 75% 75%
Number of Tests Below 0 1 ) 3 4 5

Proficiency Rate Threshold

This demonstration does not imply that the scenarios in which the average proficiency threshold is met
while proficiency rates on one or more individual tests fall below the threshold did or did not exist
across the State’s districts during the study period. In fact, if there was a strong positive relationship
(correlation) in proficiency rates between tests (and the graduation rate) it is less likely that this posed a
problem. Nor is the comment here meant to shed a negative light on the work performed by the cost
function researchers. Rather, it is meant to demonstrate a common limitation of the cost function
approach and how using an average composite outcome is less stringent than requiring all components
of the composite outcome to be met.

30 The focus on proficiency rates in this statement is important; note that the A&M study did not include
graduation rate in the set of outcomes defining educational suitability.

31 While the simple example here uses a constant 75 percent proficiency rate threshold across all tests, it
generalizes to the case where there are different thresholds for each test.
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1 — Introduction

The debate surrounding school finance in Kansas and specifically the question of how much funding is
necessary to allow for the suitable provision for the financing of the state’s public education system has
been and continues to be at the forefront of policy discussion. As mentioned in the first review
submitted to the Kansas Legislative Coordinating Council (Levin, 2018), a series of court cases resulted in
two previous research efforts to better understand what constitutes a suitable education and how much
would it cost to provide this to all students in the state:

1) Calculation of the Cost of a Suitable Education in Kansas in 2000-2001 Using Two Different
Analytic Approaches (Augenblick and Myers, Inc., 2002)

2) Elementary and Secondary Education in Kansas: Estimating the Costs of K-12 Education Using
Two Approaches (Kansas Legislative Post Audit Division, 2006)

The current report provides a brief discussion of the funding recommendations put forth by the Kansas
State Board of Education Department at their June 12, 2016 meeting. In addition, it includes a review of
the new third study conducted by economist Dr. Lori Taylor (Texas A&M) and researcher staff at
WestEd:

3) Estimating the Costs Associated with Reaching Student Achievement Expectations for Kansas
Public Education Students: A Cost Function Approach (Taylor et al., 2018)

The purpose of this report is to provide a review of this new study focusing on the methodology used
and corresponding results in order to inform the current discussion surrounding the forthcoming
remedy ordered by the Kansas State Supreme Court.

The report is organized as follows. Section 2 provides a short discussion of the 2016 funding
recommendations made by the Kansas State Board of Education Department. Section 3 includes a
review of the new study performed by Taylor et al. (2018). Section 4 provides a brief comparison of
findings from the two cost function studies, Kansas Legislative Post Audit Division (2006) and Taylor et
al. (2018).
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2 — Review of Kansas State Board of Education Funding
Recommendations for FY 2018 and 2019

The Kansas State Board of Education developed their annual recommendations in session on July 12,
2016. Among the recommendations approved by the Board were the following:

Set Base State Aid Per Pupil at $4,650 for FY 2018 with a $500 increase to $5,150 in FY 2019.
However, a subsequent vote on special education funding changed the BSAPP recommendation
to $4,604 FY18 and $5,090 FY19.

Fund Special Education at 85 percent of excess cost, but subtract the amount from the BSAPP
amount originally approved.

Increase Parents as Teachers funding by 1,000 children for an additional cost of $460,000 and
requested that Children’s Initiative Funds be utilized, not federal funds.

Fund 100 percent of the law for the Teacher Mentor Program for an additional cost of $3
million.

Fund Professional Development at 50 percent of the law.

Fund $35,000 each for Agriculture in the Classroom, Communities in Schools and Kansas
Association of Conservation and Environmental Education.

Fund the law for National Board Certification for an additional cost of $47,500.

Fund the Pre-K Pilot program at the 2009-10 level for an additional cost of $900,000 and request
that Children’s Initiative Funds be utilized.

Fund technical education transportation at original level for an additional cost of $800,000.

Unfortunately, there is very little | can say at present about any methodology underlying the
recommendations as they pertain to delivering an adequate education. From the video of the
proceedings it seems that the policy recommendations were made based on deliberations surrounding
what board members felt should be done and had a reasonable chance of being adopted. However, it is
unclear whether any of these recommendations had any basis in formal analysis designed to investigate
the funding necessary to provide an adequate education. That being said, | did perform a simple, but
informative analysis of the first recommendation put forth above.

Table 1 presents a comparison of the 2005 base per-pupil cost to the base per-pupil costs recommended
for fiscal years 2018 and 2019 by the Kansas State Board of Education. To make this comparison, it is
necessary to put all the per-pupil figures into dollars of a similar year. | have chosen to peg the dollars
to 2017 and done so by inflating (multiplying) the 2005 figure ($4,257) to 2017 dollars using an inflation
factor of 1.24 yielding a figure of $5,265. | next adjusted the recommended 2018 and 2019 base figures
to 2017 dollars by deflating (dividing by) deflation factors of 1.01 and 1.03, respectively.! This generated
recommended base per-pupil costs in 2017 dollars equal to $4,544 for 2018 and $4,957 for 2019, which
equal 86 and 94 percent of the inflated 2017-dollar equivalent of the 2005 base. Therefore, the
proposed increases to the Base State Aid Per Pupil for 2018 and 2019 were not high enough to maintain
the 2005 base funding level in real terms. That is, it would not be enough to account for the degree to
which inflation eroded the value of the dollar since 2005. To maintain the purchasing power of the 2005

Ynflation and deflation rates were derived from the Bureau of Labor Statistics Consumer Price Index for All Urban
Consumers (CPI) in the Midwest states (series CUUR0200SAO available here:
https://data.bls.gov/pda/SurveyOutputServiet?data tool=dropmap&series id=CUUR0200SA0,CUUS0200SA0).
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Base State Aid Per Pupil the funding levels would have to increase further by $722 in 2018 and $308 in
2019.

Table 1 — Comparison of Base Per-Pupil Cost in 2005 to Recommended Levels for 2018 and 2019

Base Per-Pupil Cost
Recommended | Recommended

2005 Base
2005Base | Inflatedto 2017~ 2018 Base 2019 Base
Dollars Deflated to Deflated to
2017 Dollars 2017 Dollars
Cost Per Pupil $4,257 S$5,265 $4,544 $4,957
Relative Difference from
2005 Base Inflated to 86% 94%
2017 Dollars
Additional Increase in
Future Bases to Maintain $722 $308
Real Value of 2005 Base
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3 — Estimating the Costs Associated with Reaching Student Achievement
Expectations for Kansas Public Education Students: A Cost Function
Approach (Taylor et al., 2018)

Study Methodology

Cost Function Approach (Stochastic Cost Frontier)

Similar to the 2006 study by LPA (Kansas Legislative Post Audit Division, 2006), the study by Taylor et al.
(2018) employs a cost function methodology. However, unlike the cost function performed as part of
the LPA study, the newer study estimates a cost function using a stochastic frontier analysis approach
(SFA). SFA finds its origins in the field of economics, where there is a long history of developing models
that describe units of output produced (production functions) or the cost of producing output (cost
functions).? An important development include in these models is that take into account not only the
technology of production (i.e., the combinations of inputs used, their prices, and corresponding
spending), but also the (in)efficiency with which outcomes are produced.

The stochastic cost frontier model used by Taylor et al. (2018) assumes that there is a set of minimum
costs at which different levels of outcomes can be produced given the inputs being used and other
environmental cost factors. While schools can at best operate at a minimum cost (with perfect
efficiency), they may exceed this due to either 1) random factors that are outside of the control of
schools or 2) inefficiency that is at least partially a result of the choices made by schools. In simple
mathematical terms, the stochastic cost frontier is specified as a function with deterministic and random
components:

(1) Spending = f(Outcomes, Input Prices, Enrollment Size, Environmental Factors) +
Random Factors + Inefficiency

The first line in equation (1) is what is called the deterministic portion of the model or the amount of
spending that we can determine through relationships between spending and observable factors (i.e.,
outcomes, quantities of inputs and their prices, enrollment and other environmental factors), while the
second line introduces the amount of spending that cannot be explained by the observed factors and is
made up of those that are random (stochastic) and any inefficiency due to the choices of the producer
(schools).

Exhibit 1 from Anderson and Kabir (2000) provides a simple illustration the component of the stochastic
cost frontier model. The graph shows the cost per unit production of a common outcome (y-axis) and
the number of students for which the outcome is produced (x-axis). The curved line shows the cost
function based solely on the deterministic portion of the model (deterministic cost frontier). The dots
show how far above or below the deterministic cost frontier three different schools are spending and
represent the random or stochastic component of the model (i.e., this collection of dots represents the
stochastic cost frontier).

2 Among one of the earliest expositions is Farrell (1957).
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Exhibit 1 — Graphical lllustration of Estimated Costs in Stochastic Cost Frontier Model
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For schools i and j, there seemed to be favorable random conditions that put downward pressure on
their costs (i.e., their dots lie below the deterministic cost frontier), while the opposite was true for
school k. The diamonds represent the costs that we actually observe for each school. The vertical
distance between these observed costs and diamonds represent inefficiency or differences in cost
associated with unobservable factors (not controlled for in the deterministic portion of the model)
thought to be at least partially caused by the decisions made by schools. For all three schools, the
observed costs (diamonds) are higher than those that define the stochastic cost frontier. By definition,
the observed costs that may include inefficiency must be larger or equal to the corresponding costs on
the stochastic frontier. For school i, the inefficiency is most severe, which offsets the negative random
component and pushes the observed cost above the deterministic cost frontier. In school j, the degree
of inefficiency is less severe so that the observed cost is still below the deterministic cost frontier. For
school k, the inefficiency is relatively moderate and reinforces the upward pressure on costs due to
unfavorable random conditions so that the observed cost is pushed even further above the
deterministic cost frontier.

Variables Used in Cost Model

Outcomes

The outcomes used in the model are based on proficiency rates on English language arts and math tests
(College and Career Ready Assessments) first administered under the Kansas Assessment Program (KAP)
in the 2014-15 school year. Particular attention was given to comparing the definitions of proficiency of
the old assessment standards in place under the No Child Left Behind (NCLB) law and the new
assessment standards under KAP. In general, the old assessment included five categories including
Exemplary, Exceeds Standard, Meets Standard, Approaching Standard, and Academic Warning with the
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first three indicating proficiency, while the new standards range from 4 down to 1 with levels 3 and 4
indicating that a student is proficient (on track to being college and career ready).3

The authors next developed two different outcome thresholds to use in their cost projections based on
the definitions of proficient under the old and new assessment systems. To do this, they considered the
goals set in the state’s plan approved by the U.S. Department of Education under the Every Student
Succeeds Act (ESSA) to determine what the annual increase in proficiency rate would be to meet the
goal of a 75 percent proficiency rate by 2030 and translated this into necessary annual gains. Under the
new standards where categories 1 and 2 define proficiency it was determined that ELA and math rates in
these two categories would both have to increase annually by about 3.5 percent.* Using the old NCLB
standards it was determined that ELA and math proficiency rates would be defined by the new KAP
categories 2, 3 and 4, and would have to increase annually by 3.6 and 5.4 percent, respectively.® To
facilitate the use of achievement measures across the different grades (3 through 8 and 10) and subjects
(ELA and math) tested, the authors used data on individual students to calculate conditional national
curve equivalent (NCE) scores. School-level averages of these individual ELA and math measures
represent a school’s yearly academic progress.

In addition, the authors included measures of graduation rate based on a cohort method (i.e., the
percent of entering students that graduated in a normal time frame). Based on the goal included in the
state’s ESSA plan, the authors set an annual increase of 0.68 percentage points in order to meet the
graduation target of 95 percent set for 2030.

Input Prices

Measures of input price levels included a teacher salary index that was based on a statewide hedonic
wage model.® Note that the cost model used in the study by the Legislative Division of Post Audit (2006)
also included this type of salary index.

Environmental Factors

The environmental factors used in the model included district-level enrollment, school-level incidences
of student needs (students eligible for free- or reduced-price lunch, those designated as English learners,
and students in special education), the grade-level designation of the school (elementary, middle or
high), and a density measure (population per-square mile).

Efficiency Measures

Indirect measures of efficiency were included to account for the fact that schools subject to more
competition or in areas with adult populations that are more likely to monitor public spending and hold
public institutions accountable will tend to spend more efficiently. To this end, the authors included the
following factors as indirect efficiency measures: concentration of enrollment (Herfindahl index) in
metro/micropolitan areas, indicator for whether or not the district is located in a metropolitan area that
spans state lines, percentage of households in county that are owner-occupants, and the percentages of
the county population with at least a bachelor’s degree and the percentage of households in which the
residents are over age 60.

3 See Table 5 in Taylor et al. (2018) for a side-by-side comparison of the old and new assessment standards.
4 Note, this would yield a target proficiency rate of 60 percent within five years (by the 2021-22 school year).
5> Note, this would yield a target proficiency rate of 90 percent within five years (by the 2021-22 school year).
6 For an early example of this type of model see Chambers (1981).
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Expenditures

Per-pupil expenditures were based on school-level measures of total operating expenditures that
excluded food, transportation, capital outlay for construction, community service, debt service, fund

transfers and adult education.

Results

Table 2 contains the estimated stochastic cost frontier model. Almost all the results make intuitive

sense.

Table 2 — Estimated Stochastic Cost Frontier Model

Variable

Estimates

Normal Curve Equivalent
Graduation Rate

Graduation Rate * High School
District Enrollment

District Enrollment squared
Salary index (log)

Rural indicator

% Economically Disadvantaged
% English Language Learner

% Special Education

Population Density

Elementary grades served

High school grades served

% English Language Learner, sq
% Special Education, sq
Population density* Salary Index
AYP Schoolyear = 2016

First stage Residuals, NCE

First stage residuals, Graduation
Herfindahl Index, log

Border metro

% Owner occupied

% Over 60

% College

Constant

Usigma

Vsigma

Observations

*%% n<0.01, ** p<0.05, * p<0.1

5.295*** (-0.607)
1.244%** (-0.262)
0.696*** (-0.0995)
-1.444%** (-0.0568)
0.0991*** (-0.00378)
1.373%** (-0.279)
0.0505*** (-0.0112)
0.886*** (-0.078)
0.226*** (-0.0667)
2.157*** (-0.226)
0.166*** (-0.018)
-0.129*** (-0.016)
-0.508*** (-0.0909)
-0.623*** (-0.109)
-6.135*** (-0.674)
-0.510%** (-0.0414)
-0.0364*** (-0.00591)
-5.102*** (-0.609)
-1.454*** (-0.271)
0.797*** (-0.249)
2.320%** (-0.372)
7.293%** (-1.321)
-2.316 (-1.496)
-12.06*** (-1.542)
9.644*** (-0.357)
-7.214%** (-0.958)
-4.095*** (-0.0418)
2,310

Robust standard errors in parentheses