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Introduction	
 During the great recession state school finance systems suffered an unprecedented 

reduction in general state aid, resulting in lower overall spending. By 2014, most states’ school 

spending levels still had not rebounded to 2007 levels (Leachman & May, 2014). As a 

consequence, both equity and adequacy of funding for public schools has suffered.  Based on a 

19 year analysis of the relationship between current spending per pupil and local school district 

poverty rates, Baker (2014) found that “Thirty-six states had a three year average reduction in 

current spending fairness (targeting to higher poverty districts) between 2008-09 and 2010-11 

and 32 states had a three year average reduction in state and local revenue fairness over that 

same time period. Over the entire 19-year period, only 15 states saw an overall decline in 

spending fairness. In years prior to 2008 (starting in 1993) only 11 states saw an overall decline 

in spending fairness. 

 During this same period political rhetoric surrounding school finance reform sharpened 

regarding claims that money really isn’t all that important to school quality anyway, backed by 

sweeping claims of non-productive, exorbitant increases to public education spending and 

staffing over the preceding decades (see for example, Gates, 2011).  The current political 

environment surrounding state school finance systems and dramatically cut-back and stalled 

status of those systems has brought to an end a period we identify herein as the empirical era of 
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school finance.  During this empirical era, running from the mid-1990s through 2007 state school 

finance systems arguably became more grounded in both assumptions and empirical analyses 

linking desired outcome objectives with estimates of the costs of achieving those outcomes. In 

some cases, these changes resulted from judicial pressure, but in other cases changes resulted 

from legislative initiative.  

 Unfortunately, many “cost” studies conducted during this period, some of which 

informed directly state school finance policies, were vulnerable to straightforward and not highly 

technical criticisms (Hanushek, 2007, 2006). In the context of litigation over the adequacy of 

funding for schools to achieve desired outcomes, advocates frequently provided analyses 

asserting that all or most local public school districts required substantially more funding to 

achieve desired outcomes. Yet, it could often be shown that many of those districts, at current 

funding levels, given the students they serve, already exceeded the desired outcomes. Thus, the 

cost of achieving those outcomes could not possibly be higher than what was currently being 

spent.   

In other cases, cost analyses were built on entirely unrealistic, if not outright mythical 

outcome goals, including estimating the costs of achieving 100% proficiency on state 

assessments by 2014 (Baker & Levin, 2014). Equally suspect were assertions that school funding 

adequacy deficits might be resolvable by imposing a single best whole-school model constructed 

by aggregation of research on effective school practices and reforms and applied across varied 

state contexts (Baker & Levin, 2014).  Unfortunately, the conceptual and empirical gaps in the 

large body of studies which occurred during the empirical era complicate attempts to 

reinvigorate the conversation around the costs of achieving desired outcome levels and the extent 
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to which empirical evidence on costs might guide state school finance formulas out of the hole 

created by the recession.  

 In this article, we revisit the empirical era of state school finance policy, applying a 

critical lens to existing cost studies to provide guidance for strengthening and justifying future 

analyses of education costs to inform state school finance policy reform. We begin with a brief 

overview of evolving conceptions of educational equity, adequacy and equal opportunity, which 

provide the framework for understanding cost estimation.  Next, we provide a brief summary of 

the evolving literature on the positive effects of substantive and sustained state school finance 

reforms. That is, despite widespread rhetoric that schools spent more and more and achieved less 

and less over previous decades, the preponderance of rigorous empirical evidence supports the 

contrary. Next we provide a review and discussion of alternative methods for estimating 

education costs with emphasis on how those methods can be integrated toward strengthening 

reliability and validity. Finally, we discuss vignettes from the empirical era of school finance, 

and how state’s past experiences linking empirical evidence to policy design provide insights for 

the path forward.   

School	finance	reforms	&	student	outcomes	

Over the past several decades, many states have pursued substantive changes to their state 

school finance systems. Some reforms have come and gone. Some reforms have been stimulated 

by judicial pressure resulting from state constitutional challenges and others have been initiated 

by legislatures. In an evaluation of judicial involvement in school finance and resulting reforms 

from 1971 to 1996, Murray, Evans and Schwab (1998) found that “court ordered finance reform 

reduced within-state inequality in spending by 19 to 34 percent.” (p. 789) 
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Making claims that the establishment of new state school finance systems or reforms to 

existing systems lead to increases in spending generally and/or improved targeting of spending to 

student populations with additional needs (e.g., children from economically disadvantaged 

backgrounds) should be backed up by evidence supporting effectiveness of such reforms in terms 

of improved student outcomes. There exists an increasing body of evidence that substantive and 

sustained state school finance reforms matter for improving both the level and distribution of 

short-term and long-run student outcomes. A few studies have attempted to tackle school finance 

reforms broadly applying multi-state analyses over time. Card and Payne (2002) found “evidence 

that equalization of spending levels leads to a narrowing of test score outcomes across family 

background groups.” (p. 49) Most recently, Jackson, Johnson & Persico (2015) evaluated long-

term outcomes of children exposed to court-ordered school finance reforms, finding that “a 10 

percent increase in per-pupil spending each year for all twelve years of public school leads to 

0.27 more completed years of education, 7.25 percent higher wages, and a 3.67 percentage-point 

reduction in the annual incidence of adult poverty; effects are much more pronounced for 

children from low-income families.”(p. 1)  

Numerous other researchers have explored the effects of specific state school finance 

reforms over time (Figlio, 2004). Several such studies provide compelling evidence of the 

potential positive effects of school finance reforms. Studies of Michigan school finance reforms 

in the 1990s have shown positive effects on student performance in both the previously lowest 

spending districts and previously lower performing districts (Roy, 2011, Papke, 2001). 1  

                                                            
1 Hyman (2013) also found positive effects of Michigan school finance reforms in the 1990s, but raised some 

concerns regarding the distribution of those effects. Hyman found that much of the increase was targeted to 
schools serving fewer low income children. But, the study did find that students exposed to an additional “12%, 
more spending per year during grades four through seven experienced a 3.9 percentage point increase in the 
probability of enrolling in college, and a 2.5 percentage point increase in the probability of earning a degree.” 
(p. 1)  
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Similarly, a study of Kansas school finance reforms in the 1990s, which also involved primarily 

a leveling up of low-spending districts, found that a 20 percent increase in spending was 

associated with a 5 percent increase in the likelihood of students going on to postsecondary 

education (Deke, 2003). 

Three studies of Massachusetts school finance reforms from the 1990s find similar 

results. The first, by Downes, Zabel and Ansel (2009) found that the combination of funding and 

accountability reforms “has been successful in raising the achievement of students in the 

previously low-spending districts.” (p. 5) The second, from Guryan (2001) found that “increases 

in per-pupil spending led to significant increases in math, reading, science, and social studies test 

scores for 4th- and 8th-grade students.” The most recent of the three, from Nguyen-Hoang and 

Yinger (2014) found that “changes in the state education aid following the education reform 

resulted in significantly higher student performance.”(p. 297) Such findings have been replicated 

in other states, including Vermont (Downes, 2004). 

On balance, it is safe to say that a sizeable and growing body of rigorous empirical 

literature validates that state school finance reforms can have substantive, positive effects on 

student outcomes, including reductions in outcome disparities or increases in overall outcome 

levels. 

Conceptions	of	Equity	and	Adequacy	in	School	Finance		

Conceptions of school finance equity and adequacy have evolved over the years. 

Presently, the central assumption is that state finance systems should be designed to provide 

children, regardless of where they live and attend school, with equal opportunity to achieve some 

constitutionally adequate level of outcomes (Baker & Green, 2014, 2009, 2008). The main 
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concerns of advocates, policymakers, academics and state courts from the 1960s through the 

1980s were to a) reduce the overall variation in per-pupil spending across local public school 

districts; and b) disrupt the extent to which that spending variation was related to differences in 

taxable property wealth across districts. That is, the goal was to achieve more equal dollar inputs 

– or nominal spending equity – coupled with fiscal neutrality – or reducing the correlation 

between local school resources and local property wealth. While modern goals of providing 

equal opportunity and achieving educational adequacy are more complex and loftier than mere 

spending equity or fiscal neutrality, achieving the more basic goals remains relevant and still 

elusive in many states. 

An alternative to nominal spending equity is to look at the real resources provided across 

children and school districts: the programs and services, staffing, materials, supplies and 

equipment, and educational facilities provided. (Still, the emphasis is on equal provision of these 

inputs.)  Providing real resource equity may, in fact, require that per-pupil spending not be 

perfectly equal if, for example, resources such as similarly qualified teachers come at a higher 

price (competitive wage) in one region than in another. Real resource parity is more meaningful 

than mere dollar equity. Further, if one knows how the prices of real resources differ, one can 

better compare the value of the school dollar from one location to the next. 

Modern conceptions of equal educational opportunity and educational adequacy shift 

emphasis away from schooling inputs and onto schooling outcomes and more specifically equal 

opportunity to achieve some level of educational outcomes. References to broad outcome 

standards in the school finance context often emanate from the seven standards2 articulated in 

                                                            
2 As per the court’s declaration: “an efficient system of education must have as its goal to provide each and every 

child with at least the seven following capacities: (i) sufficient oral and written communication skills to enable 
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Rose v. Council for Better Education, a school funding adequacy case in 1989 in Kentucky 

argued by scholars to be the turning point from equity toward adequacy in school finance legal 

theory (Clune, 1994). These days, a commonly referenced outcome standard is that students 

completing elementary and secondary education should be college ready. 

There are two separable but often integrated goals here – equal opportunity and 

educational adequacy. The first goal is achieved where all students are provided the real 

resources to have equal opportunities to achieve some common level of educational outcomes. 

Because children come to school with varied backgrounds and needs, striving for common goals 

requires moving beyond mere equitable provision of real resources. For example, children with 

disabilities and children with limited English language proficiency may require specialized 

resources (personnel), programs, materials, supplies, and equipment. Schools and districts 

serving larger shares of these children may require substantively more funding to provide these 

resources. Further, where poverty is highly concentrated, smaller class sizes and other resource-

intensive interventions may be required to strive for those outcomes commonly achieved by the 

state’s average child. 

Meanwhile, conceptions of educational adequacy require that policymakers determine the 

desired level of outcome to be achieved. It may well be that the outcomes achieved by the 

average child are deemed to be sufficient. But it may also be the case that the preferences of 
                                                                                                                                                                                                

students to function in a complex and rapidly changing civilization; (ii) sufficient knowledge of economic, 
social, and political systems to enable the student to make informed choices; (iii) sufficient understanding of 
governmental processes to enable the student to understand the issues that affect his or her community, state, 
and nation; (iv) sufficient self-knowledge and knowledge of his or her mental and physical wellness; (v) 
sufficient grounding in the arts to enable each student to appreciate his or her cultural and historical heritage; 
(vi) sufficient training or preparation for advanced training in either academic or vocational fields so as to 
enable each child to choose and pursue life work intelligently; and (vii) sufficient levels of academic or 
vocational skills to enable public school students to compete favorably with their counterparts in surrounding 
states, in academics or in the job market.  Rose v. Council for Better Educ., Inc., 790 S.W.2d 186, 212(Ky. 
1989). 



8 
 

policymakers or a specific legal mandate are somewhat higher (or lower) than the outcomes 

achieved by the average child. Essentially, adequacy conceptions attach a “level” of outcome 

expectation to the equal educational opportunity concept. 

Measuring	Education	Costs	

In order to design a state school finance system that achieves equal opportunity or 

educational adequacy, one must be able to generate reasonable estimates of the costs of 

achieving equal or adequate outcomes. Under the equal opportunity framework, one might 

choose to estimate costs at any given level of student outcomes, including current average 

outcomes across a state education system. That is, one would estimate the costs, across settings 

and children, of achieving outcomes of the average child in the average setting.  Where adequacy 

is concerned, one would attempt, by extrapolation, to estimate the costs of achieving adequate 

educational outcomes. These are indeed lofty empirical goals.  

As discussed in a 2008 National Research Council report by Baker, Taylor and Vedlitz, 

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. While efforts to link such cost estimates to constitutional, statutory and 

regulatory standards were popularized in the era following Rose v. Council for Better Education 

(1989), empirical methods for estimating education costs, including costs of specific standards, 

long pre-date this era. 

Efforts to cost out these constitutional obligations can be reclassified into two 

straightforward categories: 
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 Input-oriented analyses identify the human resources/staffing, materials, supplies and 

equipment, physical space, and other elements required to provide specific educational 

programs and services. Those programs and services may be identified as typically yielding 

certain educational outcomes for certain student populations when applied in certain settings. 

 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. 

That is, 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; the other backwards from outcomes achieved. Ideally, 

both work in concert, providing iterative feedback to one another. Regardless, any measure of 

“cost” must consider the outcomes to be achieved through any given level of expenditure and 

resource allocation (Duncombe & Yinger, 1999). 

Input-Oriented Methods 

Setting aside for the moment the modern proprietary jargon of costing out studies,3 there 

really exists one basic method for input-oriented analysis, which from the late 1970s had been 

                                                            
3 Consultant costing out methodologies are often categorized and summarized as follows:  

 Successful Schools/Districts Analysis (SS): Derives an estimate of the “cost” of achieving a specific level of 
outcomes by identifying schools or districts that achieve that outcome (typically, meet or exceed) and then 
taking the average of their per pupil expenditures. It is common in this method to seek to identify the lower or 
lowest spending districts that meet the standard as representing efficient districts or schools.  

 Professional Judgment Panels (PJP): Panels of informed professionals are convened and provided (or develop) 
goals statements for the education system including but not limited to specific measured outcome targets. Then, 
those panels prescribe the programs and services, including staffing, materials, supplies and equipment, learning 
time and environments needed to deliver those services. Prices are attached to the recommended quantities and 
total costs are estimated.  
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given two names – Ingredients Method (Levin, 1984, 1983) and Resource Cost Model 

(Chambers, 2000, 1999, Chambers & Hartman, 1981, Chambers & Parrish, 1983). The method 

involves three basic steps: 

1. Identifying the various resources, or ingredients necessary to implement a set of 

educational programs and services (where an entire school or district, or statewide system 

for that matter would be a comprehensive package of programs and services); 

2. Determining the input price for those ingredients or resources (competitive wages, other 

market prices); and 

3. Combining the necessary resource quantities with their corresponding prices to calculate 

a total cost estimate. (Resource Quantities × Price = Cost). 

Resource cost modeling was applied by Jay Chambers and colleagues in both Illinois and Alaska 

(Chambers & Parrish, 1983) in the early 1980s to determine statewide costs of providing the 

desired level (implicitly “adequate”) of programs and services, long before use of such methods 

in the context of school finance adequacy litigation in Wyoming in 1995.4 

A distinction between the studies conducted prior to and after Rose v. Council for Better 

Education is that the pre-Rose studies in Alaska and Illinois focused on tallying the resource 

                                                                                                                                                                                                
 Evidence Based Model (EBM): Externally hired consultants review and compile research on educational 

programs, services and interventions found to have positive effects on measured student outcomes to propose a 
model school prototype consisting of the relevant staffing, materials, supplies and equipment, learning time and 
environments. These models are then applied to the state(s) schooling system and total costs are estimated.  

 Education Cost Function (ECF): The Education Cost Function uses a statistical model to estimate the 
relationship across districts and over time, between existing spending levels and measured student outcomes, 
while also including measures of district size, geographic location, competitive wages and student population 
characteristics. The model is then used to project/forecast the spending needed to achieve specific levels of 
outcomes, under various conditions and with various student populations. 

4 Campbell v. State, 907 P. 2d 1238 (Wyo. 1995) 
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needs of education systems designed to provide a set of curricular requirements, programs and 

services intended to be available to all children. Modern analyses instead begin with goals 

statements – or the outcomes the system is intended to achieve – requiring consultants and/or 

expert panels to identify the inputs needed to achieve those goals. Nonetheless, the empirical 

method is still one of tallying inputs, attaching prices and summing costs. 

Resource cost model (RCM) or ingredients method can be used to evaluate: 

a) Resources currently allocated to actual programs and services (geared toward or 

measurably achieving specific outcomes); 

b) Resources needed for providing specific programs and services where they are not 

currently being provided; and 

c) Resources hypothetically needed to achieve some specific set of outcome goals – both 

depth and breadth. 

In the first, case, where actual existing resources are involved, one must thoroughly 

quantify those inputs, determine their prices and sum their costs. If seeking findings that are 

generalizable, one must explore how input prices (from teacher wages to pencils and paper) vary 

across other sites where the programs and services might be implemented, and whether context 

(economies of scale, grade ranges) affects how inputs are organized in ways consequential to 

cost estimates. 

Where hypothetical outcome goals are involved, a number of approaches can be taken 

including organizing panels of informed constituents, including professionals and researchers, to 

hypothesize, in effect, the resource requirements for achieving desired outcomes with specific 

populations of children educated in particular settings. Competing consultants have attached 
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names including Professional Judgment (PJ) and Evidence-Based (EB) to the methods they 

prefer for identifying the quantities of resources or ingredients. Professional judgment involves 

convening focus groups to propose resource quantities for hypothetical schools to achieve 

specific outcomes, while Evidence-Based methods involve compilation of published research 

into model schools presumed adequate regardless of context because of their reliance on 

published research. 

One should expect a well-designed input-oriented resource cost analysis to engage 

informed constituents in a context-specific process that also makes available sufficient 

information (perhaps through prompts and advanced reading) on related “evidence.” Put bluntly, 

these two methods should not be applied exclusively in isolation from one another.5 Even under 

the best application, the result of this process is a hypothesis of resource needs toward desired 

                                                            
5 Delineations between PJ and EB approaches for input identification arise primarily from a) consultants’ desires to 

sell competing services and b) consultants’ interest in laying claim to using multiple methods for determining 
costs. The assertion is that PJ analysis draws on judgments of informed professionals, usually in a focus group 
format, to hypothesize the resources needed for achieving outcome goals and that alternatively and distinctly, 
EB analysis aggregates the best available empirical research into a whole school model for achieving those 
same outcome goals. Evidence based analyses may be applied by consultants alone, independent of any focus 
group activities. It is difficult to conceive, however, that informed professionals engaged in focus groups would 
bring no “research” evidence to bear on their proposals, or that a researcher overseeing such methods would 
permit the process to exclude entirely research evidence that might inform focus group recommendations. By 
contrast, where specific state outcome goals are of interest, it makes little sense to rely exclusively on a 
consultant aggregation of published studies on specific interventions implemented with specific populations 
toward outcomes objectives that differ substantially from the outcomes of interest (as does the EB method). 
Baker, Taylor and Vedlitz (2008) explain: “While proponents of Evidence-Based analysis infer a strong 
connection between specific comprehensive school reforms and improved outcomes, research evidence 
regarding the effectiveness and more specifically the cost effectiveness of these reforms is mixed at best and 
may not apply in all contexts.  Furthermore, there may be little connection between the outcomes such reform 
models are “proven” to accomplish and the outcomes policymakers hope to achieve.” (p. 17) The presumption 
that Evidence-Based strategies are superior to professional recommendations because they are based on 
researched interventions is also problematic because those interventions are not easily aggregated into whole 
school models. Consultant assertions regarding the expected outcome effects of discrete interventions compiled 
into “whole school” models are often overstated and built on dubious summation of effects. Hanushek (2007) 
provides a critique of the Odden/Picus Evidence-Based model, highlighting the problems with aggregating 
effect sizes across interventions (studied with different outcome measures), which is a  quite reasonable 
argument.  Odden & Archibald (2009) make similar suspect claims, regarding the statistically improbable idea 
of “doubling student performance.”  
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outcome goals. Where RCM is applied to programs and services already associated with certain 

actual, measured outcomes, that hypothesis is certainly more informed, though not yet formally 

tested in alternative settings. 

Outcome-Oriented Methods 

The primary tool of outcome-based cost analysis is the Education Cost Function 

(ECF)(see Baker, Taylor & Vedlitz, 2008; Duncombe, Lukemeyer & Yinger, 2008; Duncombe & 

Yinger 2000, 1998, 1997; Downes & Pogue 1994; Imazeki & Reschovksy, 2004).  Cost functions 

typically focus on the outcome-producing organizational unit, or decision making unit (DMU) as 

a whole – in this case, schools6 or districts – evaluating the relationship between aggregate 

spending and outcomes, given the conditions under which the outcomes are produced. The 

conditions regularly include economies of scale (higher unit production costs of very small 

organizational units), variations in labor costs, and in the case of education, characteristics of the 

student populations which may require greater or fewer resources to achieve common outcome 

goals. 

Identifying statistical relationships between resources and outcomes under varied 

conditions requires high quality and sufficiently broad measures of desired outcomes, inputs and 

conditions and sufficient numbers of organizational units to evaluate that exhibit sufficient 

variation in the conditions under which they operate. Much can be learned from the variation that 

presently exists across our local public, charter and private schools regarding the production of 
                                                            
6 Strictly speaking, cost functions at the school level don’t meet all of the assumptions necessary to estimate a cost 

function, mainly because schools within districts do not possess the autonomy to function as independent 
outcome producing organizational units. They don’t have influence over their revenue levels have limited 
influence over their organizational attributes, programs and services. School size and the composition of student 
needs can be influenced by district policy related to providing options for choice, attendance boundaries, 
magnet programs, and policies that influence the distribution of specialized programs for certain categories of 
students with disabilities. Nonetheless, exploratory analyses of production and costs across schools as a 
preliminary step toward a deeper dive into how their resources are organized, can provide useful insights.  
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student outcomes, the aggregate spending, and specific programs and services associated with 

those outcomes.7 

That said, cost functions have often been used in educational adequacy analysis as a 

seemingly black box tool for projecting the required spending targets associated with certain 

educational outcomes. Such an approach provides no useful insights into how resources (staffing, 

programs and services, etc.) are organized within schools and districts at those spending levels 

achieving those targets. We argue that this is an unfortunate, reductionist use of the method. 

As an alternative to the black box spending prediction approach, 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, there 

exist differences in relative efficiency. Researchers have come to learn that inefficiency found in 

an ECF context is not exclusively a function of mismanagement and waste, and is often 

                                                            
7 Some critics of education cost analysis in general, and cost function modeling in particular assert that all local 

public school districts are simply inefficient, mainly because they pay their personnel based on parameters not 
associated with improved student outcomes. Therefore, they assert that it is useless to consider the spending 
practices of current districts when trying to determine how much needs to be spent to achieve desired outcomes. 
A common version of this argument goes that if schools/districts paid teachers based on test scores they produce 
and if schools/districts systematically dismissed ineffective teachers, productivity would increase dramatically 
and spending would decline. Thus, educational adequacy could be achieved at much lower cost, and therefore, 
estimating costs based on current conditions/practices is a meaningless endeavor.  The most significant problem 
with this logic is that there exists little if any empirical evidence to support it. It is entirely speculative, 
frequently based on the assertions that teacher workforce quality can be improved with no increase to average 
wages, simply by firing the bottom 5% each year and paying the rest based on the student test scores they 
produce. The logical way to test these assertions would be to permit or encourage some schools/districts to 
experiment with alternative compensation strategies, and other “reforms,” and to include these schools and 
districts among those employing other strategies (production technologies) in a cost function model, and see 
where they land along the curve. That is, do schools/districts that adopt these strategies land in a different 
location along the curve? Do they get the same outcomes with the same kids at much lower spending? In fact, 
some schools and districts do experiment with different strategies and those schools carry their relevant share of 
weight in any statewide cost model.  Pure speculation that some alternative educational delivery system would 
produce better outcomes at much lower expense is certainly no basis for making a judicial determination 
regarding constitutionality of existing funding, and is an unlikely (though not unheard of) basis for informing 
statewide mandates or legislation. Cost model estimates, as well as recommendations of Professional Judgment 
and expert panels can serve to provide useful, meaningful information to guide the formulation of more rational, 
more equitable and more adequate state school finance systems. 
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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 children’s outcomes, 

after controlling for other factors. The appearance of inefficiency might simply reflect the fact 

that there have been investments made that, while improving the quality of educational offerings, 

may not have a measurable impact on the limited outcomes under investigation. It might, for 

example, have been spent to expand the school’s string or jazz program, which may be desirable 

to local constituents. These programs and services may affect other important student outcomes 

including persistence and completion, and college access, and may even indirectly affect the 

measured outcomes. 

Factors that contribute to this type of measured “inefficiency” are also increasingly well- 

understood, and include two general categories – fiscal capacity factors and public monitoring 

factors (Borge, Falch & Tovmo, 2008). 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 is not to suggest that all 

additional spending is frivolous, especially where outcome measurement is limited to basic 

reading and math achievement. Public monitoring factors often include such measures as the 

share of school funding coming from state or federal sources, where higher shares of 

intergovernmental aid are often related to reduced local public involvement (and monitoring). 

A thorough ECF model, as depicted in Figure 1, considers spending as a function of a) 

measured outcomes, b) student population characteristics, c) characteristics of the educational 

setting (economies of scale, population sparsity, etc.), d) regional variation in the prices of inputs 
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(such as teacher wages), e) factors affecting spending that are unassociated with outcomes 

(“inefficiency” per se), and f) interactions among all of the above.8 

Figure 1 

Components of the Education Cost Function 

 

This illustration of the cost function specification helps illustrate another thorny issue 

regarding the consultant cottage industry of education cost analysis – that is, the use of 
                                                            
8 Costrell, Hanushek and Loeb (2008), citing findings from Imazeki, 2008, have suggested that one challenge to the 

validity of the cost function is that if one estimates an education production function if can be difficult if not 
impossible to achieve consistent results, even though the production function seems merely an algebraic 
substitution of the cost function.  A major problem with this assertion, as first explained by William Duncombe 
and John Yinger (2007b) of Syracuse University is that “efficiency” per se is partly explainable by measurable 
characteristics of local public school districts, including their ability to spend toward outcomes other than those 
specified and that in a cost function format, where spending is the dependent variable, one can account for these 
factors. That is, one can use variables in the model that control for the tendency of some districts or schools, 
more than others, to spend “inefficiently.” These controls then provide opportunity to adjust the spending 
prediction for what districts or schools would have spent to achieve those outcomes, if they had average 
characteristics (such as average, rather than particularly high or low fiscal capacity). When the spending 
measure is on the right-hand side (an independent variable), as in the production function equation, one cannot 
make such corrections. As such, the coefficient attached to that spending measure in the production model has 
very different meaning and most likely produces very different predictions of costs.  
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Successful Schools analysis as a method for determining the “costs” of educational adequacy. In 

its simplest and usual form, Successful Schools (or districts) analysis simply involves taking the 

average expenditure of those schools or districts which currently achieve average outcomes that 

meet or exceed desired, perhaps adequate, levels. In some cases, consultants arbitrarily prune the 

sample of successful districts to include those spending the least to achieve those outcomes, 

claiming this screening to be a control for “inefficiency.”9 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) devoid of any sufficient controls for inefficiency or missing these controls 

altogether.10 Put bluntly, Successful Schools analysis, in its usual application, is of negligible use 

for determining costs. 

Table 1 summarizes our 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 

                                                            
9 Critiquing New York State’s approach to filtering out the upper half spending districts in their successful schools 

analysis, Yinger and Duncombe (2004b) explain:  “Using only the lowest spending schools is equivalent to 
assuming that the lowest-spending schools are the most efficient and that other schools would be just as 
efficient if they were better managed. Both parts of this assumption are highly questionable. The successful 
schools approach on which these figures are based makes no attempt to determine why some schools spend less 
per pupil than others; the low spending in the selected schools could be due to low wage costs and a low 
concentration of disadvantaged students, not to efficiency. Moreover, even if some schools get higher 
performance for a given spending level than others, controlling for wages and student disadvantage, there is no 
evidence that the methods they use would be successful at other schools.”  

10 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). But, by the time one has made all of these cuts through the data, one has basically converged on 
estimating an actual cost function, but still missing critical components.  
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can only practically address the needs of a limited number of prototypical schools and student 

populations, whereas cost modeling involves all schools and districts, potentially over multiple 

years (to capture time dynamics of the system in addition to cross sectional variation). It can be 

difficult to capture fully the nuanced differences in cost factors affecting schools and districts 

across a large diverse state through only 4 to 6 (or even 40) prototypes. Alternatively, one might 

hybridize traditional PJ approaches with survey techniques to gather information across a wider 

array of settings (increase sampling density) (See Sonstelie, 2007). 

Table 1 

Summary of Cost Analysis Methods in Education 
General 
Method 

Outcome/ 
Goal Basis 

Information 
Gathering 

Unit of 
Application 

Strengths Weaknesses 

Input-
Oriented 
(Ingredients 
Method or 
Resource 
Cost 
Model) 

Hypothetical Focus Groups 
(Professional 
Judgment) 

Prototypes 
(limited set) 

Stakeholder 
involvement. 
Context 
sensitive.  

Only hypothetical 
connection to outcomes. 
Addresses only limited 
conditions/settings. 

Hypothetical Consultant 
Synthesis 
(Evidence 
Based) 

Single model 
(transposed 
across settings) 

Limited effort. 
Ability to use 
and apply 
boilerplate to any 
situation. 
Built on 
empirically 
validated 
strategies. 

Aggregation of 
“strategies” to whole 
school is suspect. 
Transferability of 
“strategies” limited. Not 
context sensitive. 

Actual11  State data 
systems 
(personnel data, 
annual financial 
reports, 
outcome 
measures) 

Schools/districts 
sampled from 
outcome based 
modeling 
(efficient 
producers of 
outcomes under 
varied 
conditions) 

Grounded in 
reality (what 
various 
schools/districts 
actually 
accomplish and 
how they 
organize 
resources) 

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

Outcome-
Oriented 
(Cost 
Function) 

Actual State fiscal data 
systems that 
provide 
accurate district 
or school-level 

All 
districts/schools 
over multiple 
years.  

Based on 
estimated 
statistical 
relationship 
between actual 

Requires rich, high-
quality personnel, fiscal 
and outcome data.  
Potentially infeasible 
where outcome goal far 

                                                            
11For example, see Chambers, 1999, or Chambers and Wolman 1998.  
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spending 
estimates that 
account for 
district 
spending on 
overhead. 

outcomes and 
actual spending.  
Evaluates 
distribution 
across all 
districts/schools.  

exceeds any reality. 
Focus on limited 
measured outcomes.  
Limited insights into 
internal resource 
use/allocation underlying 
cost estimate. 

 

All methods have strengths and weaknesses, but some weaknesses are critical flaws. Note 

that Successful Schools is excluded from this table because it is not a credible method of cost 

analysis. One might argue 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 the arguably more robust 

RCM process used in Professional Judgment is that the link between resources and outcomes is 

hypothetical (i.e., based solely on professional opinion). The greatest weaknesses of cost 

modeling are a) that predictions may understate true costs of comprehensive adequacy where 

outcome measures are too narrow, and b) that like any costing-out method, when desired goals 

far exceed those presently achieved, extrapolations may be suspect.  

Evaluating Reliability and Validity 

Far too little attention has been paid to methods for improving reliability and validity in 

education cost analysis. In this context, we consider validity and reliability as follows: 

Validity: Does the cost estimate really reflect what goes into producing the desired level, 

depth, and breadth of educational outcomes? 

Reliability: Are the costs measured consistently over time, across methods or when 

applied by different individuals or teams? 
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These two must go hand in hand, or at least reliability should be contingent on validity, because 

a finding can be reliably wrong (measuring the wrong thing, but consistently). Baker (2006) and 

Duncombe (2006) proposed steps to strengthen the reliability and validity of education cost 

studies, especially when applied in the context of estimating the costs of achieving specific 

educational outcomes, or educational “adequacy.” 

 Validity takes many forms, the simplest of which is “face validity.” That is, on its face, 

does the estimate measure what it purports to measure? Where the goal is to measure the costs of 

achieving specific state standards, arguably, the Evidence-Based approach of aggregating 

research findings on strategies implemented in entirely different settings, evaluated by entirely 

different outcomes fails to achieve face validity. This is not to suggest, however, that context-

specific focus group recommendations formulated without taking into account any research 

evidence are superior. Some hybrid of the two, with additional validation is warranted. 

Predictive validity asks whether the cost estimates are actually predictive of spending 

levels required for achieving desired outcomes and should be included in any cost analysis. 

Baker (2006), Chambers, Levin & Parrish (2006), and Levin and Chambers (2009) explain that 

one weak predictive validity check on educational adequacy cost studies evaluates whether those 

schools and districts identified as having funding shortfalls – that is, having less than they need 

for achieving “adequate” educational outcomes – do in fact achieve less than adequate outcomes, 

while those having more than adequate resources exceed adequate outcomes, and further, 

whether the magnitude of the resource deficits or surpluses correlates with the magnitude of the 

outcome deficits or surpluses. Such checks and balances are especially warranted in focus-group-

driven RCM analyses, where the association with outcomes is more speculative, or hypothetical. 
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In cases where the relationship between input gaps and outcome gaps is very weak, findings are 

particularly vulnerable to skeptics, and legitimately so (Hanushek, 2006b). 

For focus group driven RCM, the hypotheses of resources needed for achieving desired 

outcomes might be validated by comparison with the resources of actual schools and districts 

estimated via cost function modeling, as actually achieving the desired outcome levels with total 

spending and resource use that mirrors that of the RCM prescribed model. 

Finally, specific to ECF modeling, alternative models should be tested for their ability to 

accurately predict the spending behavior of districts excluded from the model. With complex 

statistical models having many variables and moving parts, it is important to identify a model 

that is sufficiently generalizable. In this case, sufficiently generalizable means that the model 

characterizes well the patterns of relationship among conditions, students, resources and 

outcomes such that the model can be used to predict spending levels needed to achieve desired 

outcomes, under different conditions (see Baker, 2011, Duncombe, 2006).12 

Alternatives for reliability checking are also relatively straightforward. Exclusively 

within a focus group driven RCM format, one might convene independent panels that are 

provided similar tasks (identifying resources needed to meet a particular set of outcomes X, Y 

and Z under specific conditions A, B and C) and then compare findings across panels. That is, 

conduct a within-method reliability check. Alternatively, one might evaluate the correlation 

                                                            
12One can test generalizability of alternative cost models by splitting the sample of schools or districts in a state, 

fitting a model to one group, and using it to predict spending of the other. For an application of this type of 
validity testing, see Baker, 2011.   One can either split the sample down the middle, or into a smaller group for 
prediction checking, with the larger group for model fitting. This predictive validity check is commonly referred 
to as a split cross validation method. Alternatively, one can hold back subsequent years of data for prediction 
testing and use prior years to fit the model. See Duncombe, 2006. 
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between findings across the RCM and ECF approaches. But again, reliability is of little concern 

in the absence of reasonable validity checking. 

Vignettes	from	the	Empirical	Era	of	School	Finance	

The following section highlights some illustrative cases from the empirical era in school 

finance – cases in which states, to varied degrees, have attempted to link their school finance 

formulas to empirical evidence regarding the costs of providing an adequate education. The first 

three cases represent policy adoption in varied degrees of compliance with input and outcome-

based cost analyses, in each case conducted on behalf of state government. The second two cases 

represent thinly veiled attempts to characterize school finance policy as being driven by cost 

analysis, where in fact, the validity of the analyses in question is highly suspect. 

Table 2 summarizes activity in the states of New Jersey and Kansas and Commonwealth 

of Pennsylvania. In New Jersey, state officials in the early 2000s contracted the firm of 

Augenblick, Palaich and Associates to estimate costs via both Professional Judgment and 

Successful Schools analysis. While the analyses were completed around 2003, the report was 

held and subsequently revised by the New Jersey Department of Education, for release in late 

2006. A notable feature of the professional judgment analysis was that instead of requiring 

panels to recommend resource configurations on their own, State Department of Education 

officials provided panels with a recommended set of resources for each prototypical school and 

permitted them to make adjustments. 
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This report was used to provide guidance for a new, statewide weighted pupil foundation 

aid formula called the School Funding Reform Act, or SFRA of 2008.13 As described by the New 

Jersey Department of Education: 

“After years of a court-driven, ad-hoc approach to school funding, the New Jersey 

Department of Education (Department) is proposing a new funding formula 

designed to ensure that all children in all communities have the opportunity to 

succeed. The proposal is a culmination of five years of work by the Department to 

develop an equitable and predictable way to distribute State aid for education.”14 

The formula was adopted in 2008, and subsequently litigated in state court to determine 

whether the formula sufficiently complied with prior judicial mandates. In 2009, the act was 

found constitutional.15 But since that time, the formula has not been fully funded, parameters 

have been altered to reduce aid to high need districts, and aid for others has been frozen or cut. 

Like New Jersey, the Kansas story goes back through decades of litigation over the 

constitutionality of the state school finance system (Green and Baker, 2005). The empirical era 

in Kansas dates back to the late 1990s when a task force convened by Governor Bill Graves 

recommended to the legislature that they contract consultants to determine the costs of meeting 

the state’s constitutional mandate to make suitable provision for finance of the educational 

interests of the state. A legislative subcommittee contracted a study which was then released in 

                                                            
13 The School Funding Reform Act of 2008 is posted on the State of New Jersey Department of Education’s website 

here: http://nj.gov/education/sff/. 

14 State of New Jersey Department of Education. (2007). A Formula for Success: All Children, All Communities. 
State of New Jersey Department of Education report. Retrieved July 13, 2014 from 
http://nj.gov/education/sff/reports/AllChildrenAllCommunities.pdf. 

15 See court syllabus at http://www.edlawcenter.org/assets/files/pdfs/abott-v-burke/Abbott_XX.pdf. 
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2002. The study was used as evidence against the state in the case of Montoy v. Kansas, where a 

lower court (2003) and eventually higher court (2005) held that the current funding system was 

unconstitutional. Wanting a “redo” on their cost estimates, legislators contracted a new study, to 

be overseen by their independent research division and to include a combination of evidence-

based methods (evaluated by the Legislative Division of Post Audit) and a cost function 

estimated by hired consultants. The end result was highly correlated with the original, but 

included some unique features such as a poverty/density factor. 

Pennsylvania represents a unique case of advocacy groups, legislators and the Governor 

collaborating to pursue cost analysis and subsequently redesign state school finance policy 

accordingly, without judicial pressure. The General Assembly called for the study in 2006 and 

the study, by Augenblick, Palaich and Associates, which applied a combination of professional 

judgment and successful schools analysis was released in 2007. A notable, oft criticized aspect of 

the study was that the charge given to professional judgment panels was to determine the costs of 

achieving an arguably unrealistic “universal mastery of state standards in 12 academic areas for 

all students” and 100 percent proficiency on state assessments in reading and math by the year 

2014 (p. 4).16 

As can be seen by looking across these three examples, one must consider the studies 

themselves in their political context. Such analyses are not, nor can they likely ever be, entirely 

apolitical. In New Jersey, there exist questionable alterations of the usual PJ methodology, 

leading to a lower than usual base cost and the only occasion where the PJ base cost came in 

lower than the successful schools estimate (Baker, Taylor and Vedlitz, 2008). In Kansas, there 

                                                            
16 Details on the Pennsylvania costing-out study can be found at http://www.paschoolfunding.org/get-the-facts/pa-

costing-out-study/. 
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exists what appears to be an attempt under judicial pressure, to yield a more favorable result by 

calling for a do-over – a reexamination of costs which originally required evaluating only the 

resources needed to achieve bare bones inputs. The parameters of that do-over were subsequently 

modified and strengthened under court pressure.17 Political influence on the cost analysis itself is 

less apparent (in public records) in Pennsylvania. 

Table 2 

From Cost Studies to Aid Formulas in Three States 
 New Jersey Pennsylvania Kansas 

Context Achieve dismissal of long-
running judicial oversight. 

 Comply with court-
mandate (and achieve 
dismissal). 

Policy Objective Eliminate “Abbott” 
classification & achieve 
unified statewide formula 
(and spread aid across more 
districts). 

Achieve unified, more 
equitable and adequate 
formula. 

 

Analyses    
 Cost Studies Augenblick adapted by New 

Jersey Department of 
Education (2006)[1] 

Augenblick, Palaich and 
Associates (2007)[2] 

Augenblick and Myers 
(2002) [3] and Kansas 
Legislative Division of 
Post Audit (with William 
Duncombe, Syracuse 
University) (2006)[4] 

 Methods Successful Schools and 
Professional Judgment 

Successful Schools and 
Professional Judgment 

Augenblick and Myers - 
Successful Schools and 

                                                            
17 Initial proposals by the legislature for the follow up study requested that the LDPA (Legislative Division of Post 

Audit) look only at the bare bones required inputs to schooling (based on historical spending of a subset of 
districts) to determine the cost of their constitutional mandates. Kansas, unlike other states has a four-branch 
government, with an independently elected state board of education having independent constitutional authority 
for “general supervision of public schools.” While the legislature sets the budget, the state board sets outcome 
standards. During oral arguments in the Spring of 2005, State Board attorney Dan Biles argued that the updated 
cost study must include consideration of outcomes mandated by the state board, else, the system would remain 
in constitutional conflict (that meeting the legislatures goals without regard for the state boards constitutional 
authority was insufficient). The state high court agreed with Biles’ argument, and the outcome based – cost 
function analysis – was added. As explained by the high court in its June 3, 2005 decision: 

“It also appears that the study contemplated by H.B. 2247 is deficient because it will examine only 
what it costs for education "inputs" -- the cost of delivering kindergarten through grade 12 
curriculum, related services, and other programs "mandated by state statute in accredited schools." 
It does not appear to demand consideration of the costs of "outputs" -- achievement of measurable 
standards of student proficiency. As the Board pointed out in its brief, nowhere in H.B. 2247 is 
there specific reference to K.S.A. 72-6439(a) or (c), which provided the criteria used by this court 
in our January 2005 opinion to evaluate whether the school financing formula provided a 
constitutionally adequate education. [*843],” Page 31, 
http://www.robblaw.com/PDFs/Z998MONTOYCOMBINEDDECISIONS1-5.pdf. 
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 New Jersey Pennsylvania Kansas 
Professional Judgment, 
LDPA – Education Cost 
Function and Evidence-
Based 

 Methodological 
Notes 

NJDOE proposed initial 
resource configurations. 
Panels provided opportunity 
to adjust.[5]  

NJDOE produced summary 
report (three years after 
study completed).  

Professional Judgment 
estimates based on 
achieving 100 percent 
proficiency in 2014. 
Included separate 
Philadelphia panel.[2] 

Hired consultants 
(Duncombe & Yinger) 
explored interrelationship 
between poverty & 
population density finding 
significant cost effect.[6] 

Translation to Legislation 
 Base Figure Adopted $9,649 for 2009.  

Cost Study yielded $8,016 
(Professional Judgment) to 
$8,493 (Successful Schools) 
in 2005.[7] 

Adopted $8,355 for 2008-
09. 
Cost Study yielded $8,003 
(Professional Judgment) in 
2006.[8] 

Adopted $4,257 for 2007.  
Cost Function minimum 
estimate was $4,565 for 
2007. General fund budget 
only.[9] 

 Other Base 
Adjustments 

Added grade level 
weighting. (Study included 
cost differences by grade 
range served).  

 Backed out federal funding 
and focused exclusively on 
"General Fund" expenses.  

 Wage 
Adjustment 

Estimated county level 
"comparable wage" 
adjustment (claiming NCES 
ECWI as precedent). Drives 
funds to high income 
counties.[10] 

Location Cost Metric 
(largely based on Cost 
Study).[2,8] 

Adopted special adjustment 
for 16 districts with highest 
housing prices. Provided 
additional taxing authority 
for wealthiest districts.[10]  

 Economies of 
Scale  
Adjustment 

None District Size Supplement[8] Carryover of prior 
legislation.[9] 

 Student Need 
Factors 

Adopted sliding scale 
poverty concentration factor 
(from 47 to 57 percent) and 
constant ELL weight at 50 
percent.  Significantly 
reduced need weight by 
creating "combination" 
weight for children who are 
both low income and ELL 
(on basis of "redundant 
services").[5] 

Adopted 43 percent low-
income weight 
($3,593/$8,355). Adopted 
variable ELL multiplier, 
which varied with district 
enrollment and ranged 
from 1.5 to 2.5 (smaller 
weight in larger districts, 
based largely on APA 
study).[2]  

Adopted high density 
poverty weight (applied to 
select locations). Drives 
resources to high need, 
more "urban" districts.  
Also adopted non-
proficient non-low income 
weight (not in study). 
Drives money to generally 
lower need suburban 
districts.[9]  

[1] Dupree, A., Augenblick, J., Silverstein, J. (2006) Report on the Cost of Education (RCE) 
http://nj.gov/education/sff/archive/report.pdf  
[2] Augenblick, Palaich & Associates (2007) Costing out the Resources Needed to Meet Pennsylvania’s Public 
Education Goals. Pennsylvania State Board of Education. http://www.apaconsulting.net/uploads/reports/6.pdf 
[3] Augenblick, J., Myers, J., Silverstein, J., Barkas, A. (2002) Calculation of the Cost of a Suitable Education in 
Kansas in 2000-2001 Using Two Different Analytic Approaches. 
http://skyways.lib.ks.us/ksleg/KLRD/Publications/SchoolFinanceFinalReport.pdf  
[4] Kansas Legislative Division of Post Audit (2006) Cost Study Analysis. Elementary and Secondary Education in 
Kansas: Estimating the Costs of K-12 Education Using Two Approaches 
http://skyways.lib.ks.us/kansas/ksleg/KLRD/Publications/Education_Cost_Study/Cost_Study_Report.pdf. Separate 
study by William Duncombe & John Yinger (Syracuse, U.) embedded in Appendix C of that report. 
[5] Baker, B.D. (2009c)  Evaluating the “Concrete Link” between Professional Judgment Analysis, New Jersey’s 
School Finance Reform Act and the Costs of Meeting State Standards in Abbott Districts. Education Law Center of 
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 New Jersey Pennsylvania Kansas 
New Jersey. http://schoolfinance101.files.wordpress.com/2011/10/baker-pjp-sfra-report-web.pdf. 
[6] Duncombe KS report. See also Baker, B. D. (2011) 
[7] New Jersey Department of Education. A Formula for Success: All Children, All Communities. 
http://nj.gov/education/sff/reports/AllChildrenAllCommunities.pdf  
[8] Basic Education Funding worksheets: 
http://www.portal.state.pa.us/portal/http;//www.portal.state.pa.us;80/portal/server.pt/gateway/PTARGS_0_123706_
1342399_0_0_18/Finances%20BEF%202008-09%20May2013.xlsx  
[9] Baker, B.D. (2011b) Still Wide of Any Reasonable Mark: A Reexamination of Kansas School Finance. Schools 
for Fair Funding. http://www.robblaw.com/PDFs/P384.pdf  (pages 65-69) 
[10] Baker, B. D. (2008). Doing more harm than good? A commentary on the politics of cost adjustments for wage 
variation in state school finance formulas. Journal of Education Finance, 406-440. 

In New Jersey, several substantive changes were made in the translation of the cost study 

to school finance legislation. Some of these changes were made out of convenience, including 

providing a weight on the grade level children attended rather than providing a cost differential 

for districts serving different grade ranges. Other changes were made using arguments of 

transparency or familiarity, including the choice to adjust labor costs for county level, rather than 

labor market wages, though neither was mentioned in the original study. Finally, student need 

adjustments were adapted and altered. Professional Judgment studies often produce varied 

weights on poverty or ELL status based on context. In New Jersey, state officials chose to 

approach poverty weighting differently, scaling up the weights with concentration based on 

subsequent convening with external consultants, and also chose to provide a reduced 

combination weight for children who would otherwise qualify for both the ELL and low-income 

weighting. 

In Kansas, policymakers also adopted piecemeal components of cost studies, but then 

counterbalanced as they had on many previous occasions (Baker and Green, 2005) with their 

own “cost adjustments” driving resources back to lower-need districts, including maintaining the 

weight on children attending new facilities, adding a weight for non-low income non-proficient 

students, and adding a special taxing authority for the 17 districts with the highest priced houses, 
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asserting that adjustment was necessary for accounting for labor cost variation.18 None of these 

adjustments was validated by the cost studies. 

 Pennsylvania’s school finance statute adopted in 2008 represents perhaps the closest 

adherence to a cost study with which we are familiar. Notably, valid or not, the legislation went 

so far as to include the weightings for ELL status that varied with respect to (the natural 

logarithm of) enrollment, and to similarly adopt the district size weighting along a smooth 

economies of scale curve, to be discussed herein at a later point. Our experience with other states 

suggests legislative discomfort with basing funding formula parameters on non-intuitive or 

mathematically complex factors (Baker, 2008). Yet Pennsylvania legislators seem to have put 

more faith in their cost analyses than others. That said, the formula was never close to being fully 

phased in and has since been abandoned entirely. 

Hiding Behind a Veneer of Empiricism 

These next two examples do not involve legitimate cost analysis to guide school finance 

reform, but rather hide behind a veneer of suspect empirical rigor while achieving politically 

palatable “reforms.” These cases are similar to gamesmanship in Ohio and Illinois in the 1990s 

discussed by Baker, Taylor and Vedlitz (2008) where constituents each created their own 

selection method for identifying “successful school districts” in order to achieve that sample of 

districts that produced a politically palatable average spending figure. 

                                                            
18 While the high court did not accept this reasoning: “Counsel for the State could not substantiate, when asked at 

oral arguments, its rationale that those 17 districts pay higher salaries or would pay higher salaries to teachers or 
that higher education costs are linked to housing prices. Further, as the plaintiffs noted, the evidence at trial 
demonstrated that [***37] it is the districts with high-poverty, high at-risk student populations that need 
additional help in attracting and retaining good teachers.” (p. 28), 
http://www.robblaw.com/PDFs/Z998MONTOYCOMBINEDDECISIONS1-5.pdf.  The court ultimately 
declared the formula constitutional as a whole, indicating that overturning this (and other) specific piece would 
require additional trial court fact finding. 
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New York’s Numbers Game19 

In response to court order in Campaign for Fiscal Equity v. State (2006), the New York 

legislature adopted a foundation aid formula to be phased in from 2007 to 2011 where the basic 

funding level in that formula would be set as follows: 

“The Foundation Amount is the cost of providing general education services. It is 

measured by determining instructional costs of districts that are performing 

well.” (NYSED, Primer on State Aid, 2011-12) 

The state defined “performing well” as a standard of 80 percent of children scoring proficient or 

higher on state assessments, a performance level marginally lower than the statewide mean at the 

time. That is, the state adopted an easily manipulated successful school districts approach to 

calculating and updating their basic funding level for the foundation aid formula.  

In constructing their cost estimates, state officials adopted a handful of additional steps to 

ensure a politically palatable, low, basic cost estimate. First, state officials chose only to consider 

the average spending of those districts that were both “performing well” and in the lower half of 

spending among those performing well. By taking this step, nearly all districts in the higher cost 

regions of the state were excluded and thus had limited influence on the basic cost estimate 

(Figure 2). Instead, basic costs for districts statewide are measured largely against the average 

spending of districts lying somewhere in the triangle between Ithaca, Buffalo and Syracuse. 

Spending behavior of these districts has little relevance to costs of providing adequate education 

in and around New York City. 

 
                                                            
19 For a more thorough discussion, see Baker, 2014b  
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Figure 2 

 

Another step in the process further deflated basic cost estimates. Instead of adopting a 

comprehensive measure of annual operating expenditures, the state chose a pruned “general 

instructional spending” figure. In particular, the selected spending figure was substantively lower 

than the state’s “approved operating expense” figure for downstate districts. That is, the state 

school finance formula determines adequate spending based only on “general instructional 

expense” failing to consider (or provide funding for) other necessary operating expenses, as 

much as a 30 percent difference for downstate and Long Island districts (Figure 3). 
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[3] Based on “low spending district” classification as presented in Excel Workbook used for 2012 Successful Schools Update analysis. 
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Figure 3 

 

The combined (a) setting of a low outcome bar to begin with, (b) filtered exclusion of 

districts in higher cost regions of the state, and (c) selection of a partial spending figure rather 

than a more comprehensive one guaranteed a more politically palatable minimum cost estimate, 

while still providing a veneer of empirical validity. Despite taking such care to generate such a 

low estimate of adequate spending undergirding the state foundation aid formula, in recent years, 

the state has failed to come even close to funding the targets established by the formula – 

providing less than half of the target levels of aid required for many of the state’s highest need 

districts. 

Rhode Island’s Numbers Game 

Perhaps most peculiar are Rhode Island public officials’ attempts to validate empirically 

their selected spending levels for recent school finance reforms. Rhode Island’s school finance 
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students).  
[4] File DBSAC1, 3‐29‐12, M(WM0006) 00 2010‐11 AOE/TAPU FOR EXP 
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reforms gained significant attention among beltway think tanks as a model of proactive political 

collaboration leading to progressive, empirically based but elegantly simple reform (Wong, 

2013). As described in official documents, the basic funding level for the Rhode Island formula 

is set as follows: 

“(1) The core instruction amount shall be an amount equal to a statewide per pupil 

core instruction amount as established by the department of elementary and 

secondary education, derived from the average of northeast regional expenditure 

data for the states of Rhode Island, Massachusetts, Connecticut, and New 

Hampshire from the National Center for Education Statistics (NCES) that will 

adequately fund the student instructional needs as described in the basic education 

program and multiplied by the district average daily membership as defined in 

section 16-7-22.” (Gist, 2010) 

As articulated by State Education Commisioner Deborah Gist: 

“Our core instructional amount was based on national research, using data from 

the NCES, is sufficient to fund the requirements of the Rhode Island Basic 

Education Program, and it in no way focused on states with low per-pupil 

expenditures. In fact, we looked particularly carefully at our neighboring 

states, which have some of the highest per-pupil expenditures in the nation, and 

we included only those states that have an organizational structure and staffing 

patterns similar to ours.”(Gist, 2010) 

Several points here are worthy of note: 
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a) That like New York officials, Rhode Island officials chose to focus on a reduced 

spending figure – core instructional spending – rather than a complete current operating 

spending figure; 

b) Average core spending of other states is hardly to be considered “national research” and 

average spending based on national data sources in other states is hardly indicative of 

what might be required to achieve Rhode Island’s required outcomes unless the state’s 

outcomes are also contingent on standards set in other states; 

c) The data used to set funding targets for school year 2010-11 and beyond come from 

several years prior; and, 

d) New Hampshire is not a neighboring state of Rhode Island. 

Table 3 shows the effect of including New Hampshire among Rhode Island’s “neighbors” 

when calculating the basic spending levels. Spending in New Hampshire is substantively lower 

than in Massachusetts or Connecticut, and thus brings down the average. Notably, spending in 

Vermont, which is much higher than in New Hampshire, is not included. Vermont might be 

excluded from the analysis on the basis of its more sparse population and large number of very 

small districts. But western Massachusetts is similar in this regard, as is Northern New 

Hampshire. There appears little justification, other than to lower the average, for including New 

Hampshire among Rhode Island’s neighbors in this analysis. 

Table 3 

Effect	of	Including/Excluding	New	Hampshire	from	Mean	Spending	Calculations	
Year Rhode Island 

Current 
Spending 

Rhode 
Island Core 
Spending 

Connecticut Massachusetts New 
Hampshire 

Avg. with 
New 

Hampshire 

Avg. without 
New 

Hampshire 
2006 $11,769 $7,466 $8,106 $7,978 $6,626 $7,828 $7,922 
2007 $12,612 $7,964 $8,314 $8,492 $7,026 $8,259 $8,425 
2008 $13,539 $8,551 $8,877 $9,013 $7,640 $8,806 $8,962 
Data Source: U.S. Census Fiscal Survey of Local Governments, Public Elementary and Secondary School Finances. 
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Eventually, in accordance with their “analyses,” Rhode Island officials proposed a foundation 

level for 2010-11 and beyond to be set at $8,295.  Notably, however, the average spending in 

Connecticut, Massachusetts and New Hampshire which most closely approximates that figure 

comes from 2006-07. Further, the 2007-08 Rhode Island average core instructional spending per 

pupil was already over $8,500, and a more comprehensive measure of current operating spending 

per pupil exceeded $13,000 per pupil. 

Conclusions	&	Implications	
 

From the 1980s through the mid- 2000s, policymakers and researchers began to ask valid 

questions about state school finance systems, their goals and their design.  Concurrently, 

conceptions of school funding equity, equal opportunity and adequacy evolved.  It is now 

broadly acknowledged that a primary objective of state school finance systems is to provide 

children, regardless of their individual backgrounds or location of residence, equal opportunity to 

achieve desired outcome levels. Further, with expansion of common standards and assessments, 

desired outcome levels are likely to become more similar across states than they have been in the 

past.  

 But with the rapid growth in interest among policymakers and advocates in redesigning 

finance formulas to support common outcome goals, came a proliferation of poorly vetted policy 

tools which overshadowed more rigorous academic literature on cost estimation.  We conclude 

here with guidance for moving forward, striking a better balance for the integration of empirical 

evidence into policy deliberation.  
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Guidance	on	Cost	Analyses	
RCM and ECF approaches are complementary and should be used as such. Neither is 

sufficient as a standalone approach especially given the stakes and dollars attached to financing 

entire state education systems. For example, as noted above, RCM analysis applied to 

hypothetical outcome goals produces cost estimates which are, at best, a reasonable hypothesis 

of what it might take to achieve outcome goals perhaps not commonly achieved within the 

system. ECFs might underestimate the costs of providing an adequate educational system where 

the parameters of a truly adequate system are broader and deeper than the measurable outcomes 

included in the model. That is, it likely costs more to achieve minimally adequate test scores, 

while still providing all other curricular, co-curricular and extra-curricular required programs, 

than to merely achieve minimally adequate test scores in reading and math alone. Further, it can 

be difficult for focus groups to fully understand the levels of resources needed to achieve 

outcomes they have never achieved with students who have never had such opportunities. In this 

vein, weights derived from cost function models may provide guidance as to the veracity of 

focus group driven RCM estimates.20 

We suggest an iterative feedback loop between ECF and RCM approaches, where the 

goal of ECF is less to produce a specific cost prediction, or spending target, and more about 

identifying existing schools or districts with specific characteristics and outcomes that fall along 

different regions of the cost curve producing adequate outcomes, and subsequently exploring the 

                                                            
20 Downes (2004b) notes,  

   “Given the econometric advances of the last decade, the cost-function approach is the most likely to give 
accurate estimates of the within-state variation in the spending needed to attain the state's chosen standard, if the 
data are available and of a high quality” (p. 9). Significant advances in data quality, model specification and 
validity testing have occurred since 2004. 

 



36 
 

organization as well as total costs of resources within those schools or districts. These resources 

might then be compared with resources proposed independently by focus groups and used as a 

basis for revising models. Further, where focus groups have carefully considered depth and 

breadth requirements, one can use focus group findings to evaluate whether seemingly efficient 

schools are providing the necessary curricular depth and breadth, or sacrificing it to elevate 

narrowly measured outcomes. Use of cost functions in this way can assist in validating the link 

to educational outcomes in focus group driven RCM. Focus group driven RCM can assist in 

validating where or whether cost function estimates suffer from lost curricular depth or breadth. 

Finally, it is critically important that additional checks on reliability and validity be 

integrated throughout this process, including: 

• evaluating the validity of selected outcome goals and measures as valid 

representations of the objectives of the state education system, 

• performing prerequisite predictive validity tests on alternative cost model 

specifications, 

• reconciling resource configurations proposed in RCM analyses with those of 

schools identified via ECF, 

• comparing findings of independently (blindly) convened focus groups given 

similar tasks to ensure reliability, 

• comparing independently (blindly) generated findings from cost modeling and 

focus group activities to ensure reliability, and finally, 

• evaluating whether those identified as having resource shortfalls do in fact have 

outcome shortfalls. Such tests are relatively straightforward and thus, their 

omission is inexcusable. 
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Guidance	on	Policy	Adoption	
 

As important as applying rigorous methods is maintaining the integrity of the relationship 

between empirical findings and the subsequent school finance policies that follow. Cost 

estimates are not intended to dictate but rather inform school finance policy. School finance 

policies are more likely to provide equal educational opportunity or adequacy when guided by 

cost estimates of achieving equal educational opportunity. Policymakers and advocates must be 

reasonable in their assumptions about the extent to which empirical evidence can and should 

directly influence state school finance policies. It is our perspective that rigorously conducted 

cost analyses may provide ongoing guidance in the design and revision of state school finance 

systems, helping to inform those systems toward providing more equal and adequate 

opportunities. 

Case studies presented herein provide mixed evidence regarding policy adherence to 

empirical evidence, with Pennsylvania’s prior efforts, linking the 2007 cost study to 2008 

reforms, among the closest adherence. By contrast, in other states, cost estimates themselves 

appeared to suffer from significant political interference. But there exist some governance 

insights that can be gained from the case studies presented above. For example, in Kansas, in the 

midst of litigation over funding adequacy, the legislature requested an updated study of costs, 

seemingly seeking a lower estimate than their prior study. But with judicial oversight involved, 

and a constitutionally independent state board of education, oversight of that study was handed 

off to the legislature’s independent research arm (LDPA) which maintained a high degree of 

integrity and independence in its oversight of the project. This ultimately yielded cost findings 

that were highly correlated with the legislature’s previous study conducted by independent 

consultants. Perhaps equally important was the degree to which the process in Kansas was 
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subject to public scrutiny, in part necessitated by the combination of judicial oversight coupled 

with media coverage. 
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