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Abstract	This chapter describes the historical and conceptual models of school finance equalization policy. This chapter defines the historical concept of school finance equalization as a state and national response to fundamental problems of supporting K-12 public schools for which it is constitutionally designed to solve. This conceptual definition will then be further developed to explain how states and national governments respond to three fundamental school finance problems: (1) the problem of inter-district or inter-school community disparity as a spending variance of state expectations; (2) the problem of unequal need conditions when assuming that all students are equal; and (3) the problem of regional cost-differences. In so doing, the chapter clarifies how the concept of equalization is best understood as a policy of fairness resulting in remedies of horizontal equity, vertical equity, and cost-equity.  
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4.1	Introduction 
This chapter analyzes how models of school finance equalization policy developed historically and conceptually. The school finance equalization models will be presented in a historical context, describing equalization remedies in the following periods: the Progressive Era from 1890 to 1920s, the post Brown v. Board Education era, from the 1960s to 1980s, and the subsequent period from 1990 and the present. Across time, these policies were designed to address the fundamental problems of supporting public schools considering inter-school district disparities in school funding, need differences between pupils, and contrasting differences in regional costs. Cumulatively, the school finance equalization models constructed since the late nineteenth century represent a spectrum of resource allocation approaches from less centralized to more centralized, as Fig. 4.1 conveys:
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Fig. 4.1   Spectrum of school finance equalization models
Each of these models will be explained within their historical context.

4.2	Historical Development of Equalization
The first architects of school finance equalization were thinkers molded in the Progressive Era in the U.S. The Progressive Era (1890 to 1930) was defined by the adoption of new measures devised to rectify income and class disparities, and other ills resulting from industrialization. The power of central government to monitor, legislate and regulate – all with the goal of ensuring the well-being of society as a whole – was exercised in novel ways. A more effective taxation policy was a critical necessity for new government initiatives. First, taxation policy was to comprise a broader set of taxable sources no longer confined solely to levies on individuals’ property. Utilities and corporations, for instance, could now be taxed. Second, the rethinking of taxation policy called for uniformed levies from a single, centralized government unit – the state – rather than counties or other regional bases. These tax reforms were enduring remedies for public finance – effective solutions to the problem of such levies within fragmented, poor, and small rural communities. The concept of equalization was a Progressive Era construct, responding to the side-effects of an age of prosperity – rising immigration, urbanization, industrialization -- and the inequities that such prosperity created (Mehrota, 2009).
In this seminal era, school finance equalization policy did not unfold as a set of isolated events, but rather as a set of inter-connected events, whereupon one event was directly related to the development of an ensuing event. Contrary to the discrete developments that standard school finance textbooks report regarding the emergence of equalization policy (Garner, 2003; Owings & Kaplan, 2013; Springer, Houck, & Guthrie, 2015), the evaluation of school finance equalization policy provided -- as educational historian David Tyack might emphasize -- a set of continuous and mutually dependent events in a specific ideological context (Tyack & Hansot, 1982).  

4.2.1	Flat Grant - First Equalization Model
The first equalization policy emerged as a response to structural inter-school district disparities that prevailed regarding the country's transition from a rural to an urban landscape. The flat grant, which was instituted during the mid-19th century, was a remedy calling for state distribution of an equal per pupil expenditure for every student. However, this remedy did not mitigate existing, vast inter-district spending differences created by disparate tax-rates, disparate inter-school community attendance counts, and widespread and contrasting average family income-differences.   

4.2.2	The Foundation Program: Second Model of Equalization featuring a Confluence of Thought from Cubberley to Mort 
In response to these shortcomings, Ellwood Cubberley advocated for a revised distribution of school funding through his teaching and research in his initial courses, which began the field of Educational Administration. In 1905, Cubberley, on leave from his faculty appointment at Stanford Junior University -- the forerunner of Stanford University -- and authored a dissertation at the Teachers College-Columbia University entitled School Funds and Their Apportionment. The dissertation exposed and critiqued various school funding policies based entirely on local support. He showed how the structural finance problems of disparate tax-rates, attendance counts, and income differences at the local level resulted in uneven educational opportunities within states. Since a single school community's affluence was invariably and directly related to another school community's plight, as when rural populations moved from declining farm lands to booming factory towns, Cubberley recommended that the state institute an equalization remedy featuring a state-tax to ameliorate and even extinguish these inter-school disparities. Cubberley labeled such a remedy an equalization of educational opportunity whereupon the state would take an active role of resource distribution through centralized taxation policy to ameliorate inter-district spending differences and supply adequate resources to all of its public schools (Cubberley, 1905).
The ensuing four school finance architects built upon Cubberley's notion of equalization of educational opportunity, and made their extraordinary and interdependent contributions in defining equalization in the context of an unprecedented debate in New York State's school finance policy from 1907 to 1927. These four architects were Harlan Updegraff, George Strayer, Robert Haig, and Paul Mort. From 1907 to 1921, the New York Tax Association (NYTA) met regularly, redesigned taxation policy, and called for a centralized approach to taxation featuring a broad set of taxable sources. Typifying the practices of the Progressive era, the state began to establish commissions, such as the Davenport Commission of 1919, which adopted the reformed NYTA principles, creating a state committee and establishing a national conference that would converge in shaping and guiding ensuing school finance reform. In 1920, a conference of the state's agrarian community instituted the Committee of Twenty-One to rethink school finance policy in order to improve the support of multiple rural schools. As a coalition of three organizations (the New York State Farmer's Association, the New York State Education Department, and New York State Teacher's Association), the Committee of Twenty-One recruited Harlan Updegraff, a professor of Educational Administration at Pennsylvania State University, to formulate policy recommendations. Updegraff administered a survey of three rural upstate New York communities, documented enormous spending disparities between the multiple small schools in these counties, and derived the concept of tax-effort equalization of educational opportunity. Tax-effort equalization of educational opportunity meant that schools were to be rewarded state-aid based on the extent that these communities levied taxes on assessed valuation of their teachers and on the burden of the local tax rate (Updegraff, 1922). Tax-effort equalization became the first major concept of equalization using state propelled tax reform to address the fundamental problem of inter-district disparities (Soper, 1933).
Concurrent to this reform in fiscal policy, the U.S. Commissioner of Education in 1920 convened the Citizens Conference on Education where school finance policy received unprecedented public attention and became a national debate. This conference founded the Educational Finance Inquiry featuring three researchers from Columbia University, namely George Strayer, a professor at the Teachers College; Robert Haig, an economist on the Morningside Campus; and Paul Mort, a doctoral student under Strayer and later professor at the Teachers College. Strayer and Haig devised the foundation program, which internalized both Cubberley's notion of equalization of educational opportunity and Updegraff's taxation-effort of equalization of educational opportunity. In the foundation program, Strayer and Haig sought to establish a foundation or base of support for school districts. The foundation program accomplished this through rewarding the tax-effort of local school systems with state-aid related inversely to their local capacity up to the aforementioned base level of support. The assumption behind this base of support was that it corresponded presumably to what the state maintained as a minimum level of education, but the state never officially promulgated this minimum level of education as an official policy expectation. In practical terms, the state allocated more aid for schools that generated levied revenue beneath the foundation level, and less aid for schools that levied revenue above the foundation level (Strayer & Haig, 1923).  
The first equalization scheme of the foundation program was operationalized in New York's Cole-Rice Law of 1925. The Cole-Rice Law was named after two upstate New York state legislators, namely Ernest E. Cole and Irving F. Rice. Cole was a Republican, former school principal, Steuben County-based New York State assembly man from 1920-1922, New York State senator from 1923-1926. Cole was also a chairman of the senate committee on public education, counsel of the New York State Education Department (NYSED) in 1926, NYSED deputy commissioner from 1928-1940, and NYSED commissioner from 1940-1942. Irving was a Republican farmer from Cortland County and a member of the New York State Assembly from 1919 to 1933 (Soper, 1933). 
This law operationalizing the first foundation program occurred during the unprecedented 19-year tenure of NYSED commissioner Francis Graves, a recipient of forty-three earned degrees and a NYSED's chief school officer from 1921 to 1940 who embraced educational finance reform as the agency's main agenda policy. The confluence of these actors and events was further facilitated under the auspices and leadership of New York governor Alfred Smith (1919-20 and 1923-28) who established a state commission on school finance in 1925 and two years earlier established the Friedsam Commission in 1923 to fuel the call for school finance reform (Soper, 1933).  
It is against this backdrop that Paul Mort's contribution is best understood. Starting as a researcher with the Educational Finance Inquiry, Mort authored his dissertation titled “The Measurement of Educational Need” (Mort, 1924) at the Teachers College-Columbia University, introduced the notion of pupil-weighting that called for distributive adjustments in state-aid based on students' peculiar needs, and later published this work. In “The Measurement of Educational Need” and in other works (Mort, 1926, 1935), Mort conceived the concept of need equalization, which called for an adjustment of operating-aid based on unique student and school needs. While adjustments in need during the 1920s were not as extensive as they have become after the Civil Rights Movement, Mort advocated more funding for high-school students than that of elementary students. In other words, for Mort, higher grade levels of public school required more funding. Mort, and not Strayer or Haig, became the primary architect of the 1925 Cole-Rice legislation (Johns, 1972; New York State Legislature – Joint Committee on Taxation, 1925). Contrary to the standard reporting of school finance textbooks implying the sole application of a tax-effort principle in the first foundation program of the Cole-Rice law of 1925 (Guthrie, Springer, Rolle, & Houck, 2007; King, Swanson, & Sweetland, 2003; Odden & Picus, 2008), Mort's authoring of the Cole-Rice law instituted a foundation program that contained principles of both pupil weighting and tax-effort equalization (Johns & Morphet, 1960). Additionally, this law provided to schools in extremely rural areas an extra allocation under the category of 'sparsity', instituted a cost measure in its equalization formula, and foreshadowed the notion of cost-equalization (New York State Legislature - Joint Committee on Taxation, 1925).  
The Cole-Rice Law of 1925 disclosed that equalization policy in this early phase was already conceived in multi-layered terms reflecting complexity, innovation, and sophistication in Progressive era school finance reformers. In particular, the Cole-Rice Law of 1925 called for tax-effort equalization based on a school's Average Daily Attendance (ADA) count, and allocated this aid inversely to a school's property wealth. The need-equalization components of this law allowed more per pupil expenditure to students in high-school and less per pupil expenditure to those in elementary school. School size was another weighted factor. This meant that small schools were accorded more revenue than larger schools. These student weights not only emphasized need, but factored in adjustments of costs to educate students in different demographic settings. Significantly, the law provided a weight or a provision for allocating more aid to schools that were in remote rural areas, and encouraged the centralization of these schools so that they would operate at higher economies of scale, as efficiency was a guiding tenet of Progressive reform (New York State Legislature - Joint Committee on Taxation, 1925).

4.2.3	Morrison and Full State Funding
It is important to address the contribution of Henry Morrison even though Morrison's contribution did not impact equalization policy until after the Brown v. Board of Education (1954) decision. The preceding school finance architects advocated equalization of educational opportunity within a context of a state-local partnership of contribution. In contrast, Morrison during the 1930s argued that the state-local partnership contribution was fraught with instability since local communities lacked the competency to administer state equalization policy effectively. In fact, Morrison insisted that local control of the tax base would invariably perpetuate inter-district disparities. Therefore, Morrison (1930) in School Revenue called for a state tax, complete state centralization, and a fully state-administered equalization program. Simply put, more than three decades before it would be implemented, Morrison conceived the equalization model of full-state funding, arguing that only the state through a completely centralized taxation policy and as a single financing entity could remove the fundamental problem of inter-district disparity. Only in this way could it be ensured that equalization initiatives stabilized tax-rates for all school communities and distribute revenue equitably to the same (Morrison, 1930).

4.2.4	Other Models of Equalization
Furthermore, it is vital to introduce two equalization models that were designed prior to World War II, but not operationalized until after the post-war period. These equalization models are percentage equalization and lotteries.
Percentage equalizing foreshadows the type of school finance equalization used during the Post-War II period, but was originally formulated by Harlan Updegraff in 1922. Today, only a few states use this model of school finance equalization. Updegraff devised percentage equalizing as a school finance formula to epitomize his concept of tax-effort equalization. In so doing, percentage equalizing mirrors the concept of the foundation program in that state-aid is inversely allocated to school districts based on their property wealth. But rather than be confined to a minimum foundation level for which local school districts may outspend and exacerbate inter-district disparity, percentage equalizing differs from the minimum foundation program in that it allocates inversely state-aid to school districts based on school district wealth capacity when supporting the entire distribution of local school districts’ wealth capacities. This means that the most affluent school districts receive little or no aid from the state, whereas high need school districts are allocated considerable amounts of state-aid. More particularly, percentage equalizing uses a state-aid ratio that determines the relationship of a school district’s wealth over the state average of school district wealth. If a school district’s aid-ratio is less than “1” and closer to “0”, then the state will give this needy school district noticeable amounts of state-aid. But if the aid-ratio is or exceeds “1”, then the school district will receive very little or no state-aid (Bynoe, 2014).
Lotteries are a source of public revenue generated from gambling and incentivized by a chance for its participants to earn a gaming reward. While success in a lottery motivates consumers to participate in this revenue generating scheme, there is only a mere chance of these consumers winning the lottery due to the enormous odds created by high numbers of participating consumers. Moreover, the fiscal effect of a lottery on a consumer represents a levied tax since the consumer is burdened with the expense of paying for the lottery in exchange of a mathematically unlikely chance to win the lottery’s award. Additionally, low-wage earners tend disproportionately to participate in a state lottery when compared to the rest of the earning population who ignore this revenue scheme. This skewed and heavy dependence on low-income wage earners reveals that the lottery has a regressive impact on its participating consumers. It, then, stands to reason that the lottery’s regressivity as a model of school funding can have an enduring negative effect on revenue yield since the burden of the lottery is shifted onto low-income earners who represent high-need school communities or the intended persons and communities that school finance equalization schemes seek to relieve (Baker, Green, & Richards, 2008).
State lotteries appear in this section since they originated during the colonial period and were occasionally used to generate revenue for several public services during the Progressive Era. However, it was not until 1964 in New Hampshire and then 1968 in New York when lotteries were used as supplemental equalization schemes to provide ancillary funding during times when revenue yields were relatively low due to states adopting high and stiff tax rates (Baker et al., 2008; Jones, 2011).

4.3	Equalization Models during the Counter-Cultural Period
When compared to the complexity of New York's first foundation program, school finance equalization schemes became more sophisticated throughout the country after the 1954 Supreme Court decision in Brown v. Board of Education until about 1990. In 1971, California’s state Supreme Court ruled in Serrano v. Priest that the state’s wide inter-district disparities violated the equal protection clause of both the 14 Amendment to the US Constitution and the state constitution, and the legislature instituted an equalization formula to reduce these inter-district disparities. It was not unheard of that this more expansive level of complexity often made school finance formulas in several states archaic and too complicated for policy-makers and practitioners to understand. Despite this complexity, school finance equalization models sought to apply the equal protection precedent of the Brown decision in both the federal constitutions and state constitutions as they had accomplished in Serrano v. Priest (1971) (also known as Serrano I). Against this backdrop, Coons, Clune, and Sugarman's (1970) Private Wealth and Public Education characterized the fundamental school finance problem as an intentional and government-sponsored system of inter-district disparities that constituted a suspect classification of children in poor school communities as functional for the existence of affluent school communities (Coons et al., 1970); this suspect classification violates the basic premise of equal protection in the federal and state constitutions, and this suspect classification called for the remedy of fiscal neutrality – where a student’s education is not to reflect the wealth or relative poverty of his or her school community. Serrano v. Priest (1971) – Serrano I – championed Coons-Clune-Sugarman’s argument of wealth neutrality when California’s state Supreme Court overturned its school finance policy. Nonetheless, the long-reaching 1973 Supreme Court decision in San Antonio v. Rodriquez ruled that the Texas government made a rationale attempt to remove wide inter-district spending disparities. While this Supreme Court decision short-circuited permanent school finance to the problem of inter-district disparities on the national level, a plethora of state court decisions starting with New Jersey's Robinson v. Cahill (1973) overturned their respective state school finance systems based on a violation of the equal protection clause and the state education clause of their respective state constitutions.  
Given this extent of school finance legal activism, the previous notion of tax-effort equalization of educational opportunity emerged to a more systemic remedy regarding equalization of educational inputs. The remedy calling for the equalization of educational inputs propelled tax-effort equalization schemes to exhibit the policy of horizontal equity and fiscal neutrality:  two complimentary measures of equity. To be precise, horizontal equity is defined as a condition where equal treatment is to be provided to students of equal conditions. Therefore, horizontal equity measures whether per pupil school spending does not exhibit wide spending variability, but rather is uniformed in reflecting a state’s intended per pupil spending level. Standard methods of analyzing horizontal equity use school finance equity statistics to measure different parts of the per pupil spending variability, featuring the range, federal range ratio, coefficient of variation, McLoone Index, Vertsegen Index and Gini Coefficient (Odden & Picus, 2008). Table 4.1 describes this matrix of horizontal equity measures featuring concise definitions and precise area of per pupil spending that is analyzed.
Table 4.1   Horizontal equity statistics
	Horizontal Equity Statistic
	Concise Definition

	Range
	Statistic that measures the variability or distance between the highest per pupil expenditure and lowest per pupil expenditure in an entire distribution.

	Federal Range Ratio
	Statistic that constitutes a ratio of the restricted range (dispersion between spending at the 95 percentile and the 5th percentile over the value of the 5th percentile).

	Coefficient of Variation
	Statistic measures variability of per pupil spending between +1 and -1 SD (or 68% of the middle of the distribution)

	McLoone Index
	Statistic measures variability of per pupil spending below the median (below the 50th percentile)

	Vertsegen Index
	Statistic measures variability of per pupil spending above the median (above the 50th percentile).

	Gini-Coefficient
	Statistic or index measuring the distribution of incomes as a proxy to the distribution of school spending (analyzing the entire distribution while simulation the Lorenz curve).



While horizontal equity measures per pupil spending variability, fiscal neutrality analyzes to what extent a student’s education program is a function of community wealth and not the intended per-pupil spending level of the state. In other words, fiscal neutrality measures the association of actual per pupil spending with that of community wealth. An expected measure of fiscal neutrality is a Pearson Moment Correlation Coefficient concerning the association of a school district’s average per pupil expenditure to its level of wealth defined in terms of average family income or average property wealth. A second measure of fiscal neutrality is elasticity: the ratio between the extent of changes in per pupil spending over the extent of changes in property wealth. If a positive correlation between per pupil expenditure and school district property wealth is moderate or small and/or the elasticity of the ratio of spending over the ratio of wealth is relatively low, the fiscal neutrality is being maintained because local spending is not driving per pupil spending as is state-spending (Odden & Picus, 2008). Table 4.2 below summarizes the fiscal neutrality measures of correlation and elasticity. 
Table 4.2   Fiscal neutrality statistics 
	Fiscal Equity Statistic
	Concise Definition

	Correlation
	The association between school district expenditures and local property wealth ranging from +1 to -1.

	Elasticity
	The bivariate association and relationship between the ratio or extent change of per pupil expenditures over the ratio or extent change of per pupil property wealth.



States have provided horizontal equity/fiscal neutrality remedies or fortified tax-effort equalization schemes to reduce and even eliminate the spending differences between schools that constitute the appearance of a suspect classification so that a child's education in any school system in the state will resonate the principle of wealth neutrality and then reflect the state average of per pupil expenditure, which relates to the state's minimum educational expectation of education attainment that is protected by the state constitution’s education clause.   
As horizontal equity and fiscal neutrality were concepts designed on Updegraff's principle of tax-effort equalization, Robert Berne and Leanna Stiefel expanded Mort's notion of pupil weighting when addressing the fundamental problem of assuming that all students are regular students, not realizing that students have different needs, and assuming that students with different needs should be treated with equal per pupil expenditures. In A Measurement of Equity in School Finance, Berne and Stiefel authored the principle of vertical equity, which calls for a deliberate remedy of providing unequal per pupil expenditures to students with unequal needs (Berne & Stiefel, 1984). As does horizontal equity, vertical equity analyzes per pupil spending variability propelled by a different purpose. While horizontal equity analyzes whether per pupil spending variability is relativity uniformed so that individual per pupil spending reflects state average per pupil spending, vertical equity analyzes to what extent per pupil spending variability is allocated to address differences or the variability of student need. This concept builds on Paul Mort’s original principle of need equalization, but accomplishes this with addressing the specificity and variability of student need with a commensurate range of per pupil spending. Berne and Stiefel established three measures of analyzing vertical equity when demonstrating how pupil weights should be deliberately used to adjust pupil funding in Michigan and New York. One way of analyzing vertical equity is to use the standard school finance equity measures, such as – but not limited to -- the coefficient of variation to analyze spending variability of disaggregated need based per pupil spending data sets (Berne & Stiefel, 1984). Augenblick-Palaich-and-Associates used this second method when reporting the spending variability of specific student groups in the Michigan Adequacy study (Silverstein, 2016).  
A second way of analyzing vertical equity is to rely on a regression model (i.e., a weighted least-squared regression) of parsimonious and orthogonal variables of need to determine if the beta coefficients predict the weights of need equalization or operating-aid formula. Rolle and Liu use this method when conducting an ordinary least squares regression analysis, and using the standardized beta coefficient in this regression analysis to infer about whether the actual per pupil spending of students with special needs reflect the intended design of pupil weights in Tennessee’s Basic Education Program formula (Rolle & Liu, 2007). 
A third method of measuring vertical equity is to use the ratio of the mean per pupil expenditure of a specific category of needy students divided by the mean per pupil expenditure of regular students using the following simple equation: 
mean per pupil expenditure of a classified group of students
mean per pupil expenditure of regular students

Invariably, the numerical value will exceed a 1.0, and this simple ratio method then computes a pupil weight per category that exceeds 1.0 of per pupil expenditure for a needy student. If the ratio climbs far beyond 1.0, then the measure of student needs is great (Berne & Stiefel, 1984). Along with using the first two methods to derive measures of vertical equity in Michigan and New York, Berne and Stiefel used the third method as well.

4.4	Third Model of Equalization - Equal Protection and the State Education Clause
The third model of equalization responded to equal protection cases, such as Serrano v. Priest (1976) (also known as Serrano II), and endeavored to respond aggressively to the problem of inter-district disparities with spending uniformity and fiscal neutrality. This response to equalization called for a model of district power equalization -- a scheme that empowers school districts with tight tax-bases to raise revenue to the level of strong tax-base communities. A type of district power-equalizing that has already been explained is percentage-equalizing. A similar type of district-power equalization is the Guaranteed Tax Base (GTB).  
The GTB incentivizes school districts to raise school taxes to an official guaranteed tax rate by providing state matching funds for these rate increases. The state allocates aid inversely to that of local capacity by providing matching aid to poor school districts that raise their tax rates, and less or no state aid to those school districts with tax rates that exceed the guaranteed tax level. Many states use a GTB approach. For example, until recently, Missouri used this approach solely as its school finance policy of school-aid to its school districts. Some states using a GTB have instituted a recapture component in their equalization programs similar to a "Robin Hood" effect in a foundation program (Bynoe, 2014).
The liability of district-power equalization schemes has shifted an enormous burden of financing education to local tax-payers. To affirm a state’s primary responsibility in education finance and to relieve tax-payer burden, states have tended to adopt modified foundation programs. As such, states have combined with a state’s foundation program several aspects or features of equalization schemes from a flat-grant, GTB, percentage equalizing or some other school finance scheme to a state’s foundation program. The modified foundation equalization program has defined many state school finance systems to the extent that it has helped propel the character of equalization finance models from 1990 to the present day.

4.5	Equalization Models from 1990 to the Present through a Specific Case Study
Inputs characterize the equalization school finance models of the first two sections. The assumption, then, is if one increases the inputs or educational factors, then outputs such as school performance, teacher quality, and school effectiveness will inevitably increase. The third model of school finance equalization schemes reasons a different assumption. This model argues that equalization school finance remedies must be designed to have all students actualize a prescribed set of learning outcomes. Therefore, the state must articulate these outcomes and allocate a per pupil expenditure level that will be sufficient to enable all students to actualize these outcomes. Precisely, the school finance model that best meets a set of learning outcomes is known as adequacy. Adequacy is not necessary a new concept to school finance policy. Mort and his contemporaries in the third edition of Public School Finance: Its Background, Structure and Operation maintained that “the adequacy of equalization aid is determined by comparing the amount of such aid with the amount required to equalize the burden of an acceptable foundation program” (Mort, Reusser, & Polly, 1960, p. 238). Nonetheless, the late 1980s spurred on by a widespread call for reform in A Nation at Risk (National Commission on Excellence in Education, 1983) required states to retool their curricular programs to institute formidable instructional and assessment expectations, which eventually emerged into the accountability movement.   
A case study in how accountability instituted school finance adequacy is best seen in the first state that adopted an outcome-based curricular program, namely the Commonwealth of Kentucky. Kentucky’s Rose v. Council for Better Education (1989) ignited a third wave of school finance litigation as the state Supreme Court upheld a decision in the Franklin county court, which outlawed over 700 pieces of legislation governing education policy and nearly transformed its education program to a similar extent of the United Kingdom in its Education Reform Act of 1988. The 1989 Kentucky State Supreme court ruling called for an adequate school finance remedy in its Kentucky Education Reform Act of 1990 (KERA). While a key complaint of the Rose case responded to the stark inter-district differences between then its 176 school districts, an underlying complaint of the case was that the current educational system did not prepare its students to perform in a global economy. To correct this concern, KERA articulated a set of academic expectations that all students must meet at a level of proficiency, particularly when considering the unique needs of many. KERA also instituted a school finance program known as Support Educational Excellence in Kentucky (or SEEK - 702 KAR 3:270). While there have been ensuing iterations of change in Kentucky's curricular program since 1990, the SEEK program has basically remained the same.
States today have instituted modified foundation programs in their equalization policy (or combined equalization programs), featuring all three equalization principles of horizontal equity (tax-effort equalization), vertical equity (needs equalization), and regional cost (cost-equalization). Kentucky is an excellent state to understand how these three principles prevail its modified foundation program that resonates the equalization model of adequacy. Support Educational Excellence in Kentucky (SEEK) is essentially a modified foundation program, featuring a per pupil base based on the formula of a school's ADA for the previous calendar year adjusted by incentives in the Guaranteed Tax Base (GTB) for operating aid and FPSK for facilities aid. The General Assembly allocates SEEK revenue or operating-aid on a biennium or two-year period. On top of the foundation base, the GTB comprises of Tier I and Tier II. Tier I enables a school district to raise its ADA base or foundation level up to 15% without voter approval and elicit matching funds from the General Assembly. Tier II enables a school district to raise its ADA base an additional 15%. Districts that operate in Tier II must do so through local school vote approval, and will not receive matching funds from the General Assembly. Due to less incentivized elements of Tier II, most school districts do not raise their tax rates above 15%. Alternatively, districts rely on House Bill 44 (HB44). HB44 enables a school district to raise its total tax base -- not the school ADA base -- up to 4% (Wildasin, 2006). Most districts use HB44. Those districts using HB44 and subsequently exceeding a total of 15% above the ADA base must report Tier II funding whether they operate actually in Tier II or not.
Along with the horizontal equity elements of GTB and HB44, SEEK has a vertical equity provision of pupil weighting and adjusts ADA funding for students that exhibit various need conditions: severely handicapped students (2.37), moderately handicapped students (1.17), at-risk (.15), limited English proficiency (.96), and speech (.24). There are additional weights for students classified as in home and hospital settings as well as that of transportation. Since all schools' ADA population is adjusted by the weight of peculiar student characteristics, schools receive considerably more aid based on these needs. This adjusted base provides more operating aid to students in response to the need equalization elements of the SEEK formula.
The funding of school facilities known as Facilities Support Program of Kentucky (FSPK) also mirrors the concept of vertical equity from the perspective of school incentive. FSPK allows school districts to impose a 5-cent tax levy (or Nickel levy) on every 100 dollars of assessed property valuation. Like Tier I, the General Assembly provides matching funds of up to 150% of the statewide average of assessed property value, which essentially calculates to up to 15% of the actual tax levy. These matching funds can only be used to finance school construction projects. For example, districts may levy an additional 5 cents (or Nickel levy) subject to voter recall. In other words, the voters may reduce the actual levy or vote to disapprove the levy. Moreover, school districts may impose additional Nickel levies in response to student growth and possibly receive matching funds at up to 15% or 150% of assessed property valuation (702 KAR 3:270). 

4.6	Fourth Model of Equalization - Equalization Programs Responding to Adequacy 
Against this backdrop of a modified foundation to institute adequacy in Kentucky, equalization school finance models embracing the adequacy approach institute both horizontal and vertical equity elements. Nonetheless, an important component of the Adequacy model of school finance equalization is that a state or school district must also include in its equalization program cost-equalization components. In other words, a state must cost-out the per pupil expenditure level that enables students to reach the state's curricular or learning outcomes. Several different cost-out approaches have emerged to articulate various types of adequacy equalization models. These include -- but are not limited to -- the successful school’s approach, evidence-based approach, professional judgment, and cost-function model. Each of these approaches have been used recently to institute adequacy equalization models in state school finance programs. The successful school’s approach identifies a high-need/high performing school (or set of these schools); costs out the teacher quality, school quality and organizational factors behind these schools; establishes a level of sufficiency spending with totaling the per pupil expenditures of all these characteristics; and derives a sufficient level of per pupil expenditures for these schools. The evidence-based model relies on the recurring findings of key research studies, such as teacher quality, improving low-performing schools, and class-size, and determines the adjusted costs to support these research findings in an operationalized per pupil expenditure. The professional-judgment approach derives recommendations from sampling purposefully key stakeholders (superintendents, principals, teachers, etc.) in both practice and policy regarding to establish a profile of what constitutes effective schooling. This stakeholder constructed level of effective schooling, then, becomes the basis for which a sufficient level of per pupil expenditure is established. The cost-function approach is a highly statistical model of multiple-regression identifying those composite of variables that predict a high-level of student performance. The beta-coefficients of the predictor variables which become the weights for which the specific costs of the spending model are estimated and a sufficient level of spending eventually established. Given these four basic adequacy models, an important feature of equalization is the principle of cost-equalization – that is the ability to cost out a sufficient level of spending to meet higher and more formidable curricular standards (Baker et al., 2008).

4.7	Conclusion
This chapter has explained how the history and conceptual development of school finance equalization was conceived and established as a notion of equal educational opportunity assured under state centralization through three concepts of tax-effort equalization, need-based equalization and cost-equalization. While tax-effort equalization has called for more state centralization, regulation and taxable sources, centralization has its limits. Put another way, the notion of greater centralization as shown in Fig. 4.1 (see Sec. 4.1) does not necessarily suggest that more states have adopted extreme centralized forms of school finance equalization. In fact, only one state in the nation, namely Hawaii, has used full-state funding. Perhaps, Washington, DC could be considered a municipality that uses full state funding since Congress allocates directly the funding base of its school system’s operationalized budget. The affirmation of local control and tax-payer relief have compelled most states to shun the adoption of extremely centralized schemes of equalization and to operate in state autonomous equalization systems that have some form of modified foundation formulae.
This chapter also disclosed a more accurate account of how school equalization policy was conceived among early school finance architects. In particular, this chapter explained the origins of how school finance equalization policy began, especially as an expression of government centralization with the ability to obtain a stronger revenue base through multiple tax levies to cure the ills of industrialization during the hallmark period in U.S. history known as the Progressive era. This section of the chapter revealed that the first foundation program was a complex model containing both tax-effort equalization and need equalization components, not merely a minimum base of per pupil expenditures as nearly all school finance textbooks portray. In so doing, this chapter has considerably clarified the accuracy of how school finance policy was conceived during the early 20th century and then traced its emerging and complex development to the present day.
Modified foundation equalization schemes have also ensured that need equalization and vertical equity components as well as cost-equalization components have been inserted into school-finance equalization programs. Vertical equity remedies and the various ways need equalization is measured to have changed the school equalization policy as one of financing inputs from the production function studies of the 1960s and 70s to that of financing outputs of adequacy approaches of the 1990s to the present. However, one might raise legitimate questions on how vertical equity remedies could be improved, especially in states as in Kentucky and Michigan that do not provide extra support in operating-aid formulae for the unique needy conditions of minority students when salient findings in multiple-regression analyses reveal consistently that low student performance is strongly and inversely related to schools having high concentrations of African-American and Latino-American students (Silverstein, 2016).  
Additionally, the four cost-equalization remedies have solidified the relevance of adequacy models despite the value assumptions that might invalidate the credibility of one or more approaches. More importantly and due to the formidable curricular expectations in state education programs, cost-equalization approaches alongside vertical equity components have instituted a paradigm-shift in school finance equalization from equity to adequacy. With this stated, single approaches in an adequacy study may not provide the enduring recommendations that a state legislature should hear. Triangulated evidence of using concurrently all adequacy approaches might be the best method of study since this superior form of analysis – notwithstanding it enormous costs preventing this methodology from ever being conducted – will predictively render findings and recommendations that are more comprehensive, valid and reliable (Wood & Rolle, 2007).
Finally, the methods of analyzing need equalization and cost-equalization were extensively discussed and constituted a notable theme in this chapter. Alongside the methods of how need equalization or vertical equity and cost-equalization are measured, this chapter has revealed the measures of equalization policy have become more sophisticated. This means that tax-effort equalization, needs-based equalization, and cost-equalization are not measured only using uni-variate and bi-variate analyses. Sophisticated multi-variate analyses have succeeded in analyzing the efficacy of combined school finance equalization formulas (Toutkoushian & Michael, 2017).    


