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ABSTRACT 

 

Expenditure data for Maryland Public Schools for the years 2013 through 2016 were regressed to 

determine significant relationships between local spending on certain facets of education and 

their effect on a student outcomes, operationalized as the four year graduation rate for high 

school students across Maryland’s 24 counties. Statistically significant relationships were found 

for several covariates after multivariate OLS regressions were run, most notably wealth per pupil 

and support staff per pupil expenditures. A second regression was run with a dichotomous 

variable for high and low-income counties; minimal coefficient changes from the initial 

regression were found, and the same wealth and support covariates remained significant. Policy 

implications for adjusting Maryland’s public financing scheme to reallocate funds to the most 

needy and vulnerable students to truly lessen the income achievement gap between high an low-

income counties are discussed. Based on the analysis, Maryland should consider placing greater 

weight on income over property value in their wealth equalizing public school finance system to 

ensure equitable funding for low and high-income counties based on need. The findings of this 

analysis support prior literature stating that inequitable school funding based on wealth is 

common, but counter previous findings of teacher effects being the most common and significant 

variable for student outcomes. Further research at the more granular school level, as opposed to 

county level, is recommended.  
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Introduction 

How much does it cost, on average, to properly educate a child within the public-school 

system? Nine thousand dollars? How about $28,000? Disturbingly so, both of these figures are 

valid, though it is perilously difficult to discern which is the proper allocation. The best 

conclusion to be drawn from this is that there is no magical spending threshold for student 

success. The shallow crux of the public school system in the United States is to provide 

education without cost to every child; however, the equity of that education is seemingly always 

in flux. Thanks to the 1989 Kentucky Supreme Court case Rose v. Council for Better Education, 

the conversation surrounding public school finance finally pivoted away from just equality to 

actually measuring how much is needed to ensure all students can attain similar outcomes. The 

most critical input measure moving forward, then, has become per-pupil spending, as the 

Kentucky Supreme Court declared an adequate, and not just free, education to be a fundamental 

right of those citizens residing and paying taxes in the Commonwealth. In what came to be a 

shade over eight pages in length, the Kentucky Supreme Court and Chief Justice Robert F. 

Stephens sought to define what an efficient public system would look like: it must be uniform 

throughout the state, free to all children, and provide equal educational opportunity regardless of 

where the citizen resides or the economic conditions they are privy to. Even as the United States 

has sought to provide free education to all children, the low-income and minority populaces 

often receive less of what matters most in terms of educational outcomes (Baker 2014).  

The education system in the United States has essentially remained as a static institution 

since the middle of the 20th century. Policy changes since that distant era have been seemingly 

minor and virtually ineffective, with the United States’ education system being a proverbial 

massive warship: slow to react to a changing society (Cookson 2013).   
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Education and its efficacy is an absolute cornerstone of a working civil society; a 

successful education system is imperative to creating a system of socially and civically active 

members of a populace. Without a working education-system there is an unfillable social void 

that leaves citizens unprepared for the world around them. The education achievement gap 

between high and low-income students has been steadily rising since the 1970s, and these gaps 

often perpetuate and ossify cycles of socioeconomic inequality (Reardon 2011). Financing 

America’s public schools is a policy area rife with contention, as significant disparities between 

appropriations across school districts within states isolates and hampers the performance of those 

low-income students in most need of added fiscal resources. The objective of this thesis is 

twofold.  First, to investigate the ways in which public education systems are financed in the 

state of Maryland . Second, to examine how varying public-school financing and per-pupil 

expenditure strategies produce college-ready students.  

Public school funding most often comes from local tax dollars, with the federal 

government chipping in at the margins. This opens up a window for serious funding disparity 

across districts and within state boundaries; for example, D.C. Public Schools spends around 

$19,000 per student, but nearby Prince George’s County (Maryland) only spends $12,200 per 

student on a per annum basis. The crux of the issue regarding property taxes as a public school 

funding mechanism is not unique, new, or terribly complex. The issue is simple: property values 

vary on a town and neighborhood basis, especially in urban areas, and this variation naturally 

produces a large disparity in tax revenues from which local governing boards can appropriate. 

Since the early 1970s, most every state has seen a lawsuit brought to its courts regarding how to 

pay for public schools. Perhaps the most notable to have been played out on the national level is 

San Antonio Independent School District vs Rodriguez (1973), which encapsulates the heart of 



 3 

the fiscal and social issue (Baker 2014). Edgewood, a largely low-income and Latino school 

district in San Antonio, resides across town lines from a mostly wealthy and white district that 

boasted some of the most highly funded schools in Texas. Public schools in Edgewood often 

lacked books or other supplies, and many teachers weren’t even certified. Such a school-funding 

system that relies on property taxes as a medium for appropriations must be fundamentally unfair 

to poorer districts, argued the plaintiffs. However, in a split 5-4 decision, the Supreme Court 

ruled against Rodriguez by claiming there is no legal right to equal funding in education under 

the U.S. Constitution. Essentially, the federal government has no legal or ideological obligation 

to ensure a fair or balanced system. Thus, the issue of public-school funding has been thrust upon 

the states. 

The D.C. metropolitan region provides an intriguing case study in public school 

financing. Besides D.C. Public Schools, the three surrounding counties of Arlington (Virginia), 

Montgomery, and Prince George’s (Maryland) provide a contrast in funding and demographics. 

While D.C. Public Schools spends nearly $19,000 per pupil, which dwarfs all three surrounding 

suburban counties, they graduate only 64% of their students. When comparing this to Arlington’s 

rate of 92% and over $19,000 per pupil price tag, it would appear ostensibly true that urban 

districts like D.C. are not allocating funds properly. Wealthy districts, like Arlington and 

Montgomery, are better able to utilize their appropriations to attract, train, and retain the best 

teachers. The purpose of this thesis is to dive deeper into issue of public school finance in the 

D.C. metropolitan region. High schools across the four school districts will be statistically 

examined to determine how school districts are best able to produce college ready students. A 

dichotomous dependent variable of college readiness will be operationalized as whether or not a 

student matriculates to a university within one year after graduation, and a series of regressors 
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and interaction variables will be used in the logistic model. Data from each school district 

regarding test scores, median income, and other academic and fiscal indicators will be regressed 

to determine the weight of funding on academic outcomes across the districts.  

The issue of public school finance boils down to disparities in local governance funding. 

While the Supreme Court has struck down federal responsibility for equity, a deeper examination 

of how public schools produce college ready students is imperative in making normative and 

positive policy statements regarding school reform moving forward. 
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Background 

Educational equity and access is an absolutely imperative issue that policy makers must 

attend to today, as the educational achievement gaps present in the U.S. schooling system clearly 

show that something is awry. While the vastness of the gaps is known, from gender to race to 

income, the reasons as to why such disparities are continuing in a self-perpetuating cycle has 

been nothing short of puzzling. Many policy makers have asserted that there is no proverbial 

silver bullet to explain and solve such a societal phenomenon. Data based on standardized test 

scores and other such numbers can explain in what capacity these gaps are forming and delve 

into how vast they truly are. Perhaps the most pressing achievement gap deals with 

socioeconomic status. This issue can be aptly examined through a structural-functionalist lens, as 

solidarity and stability can be promoted through a healthy education system and stymied by a 

skewed setup. While the race achievement gap (between white students and their minority peers) 

has diminished greatly, the income achievement gap has essentially seen growth since the 

Reagan administration further class-stratified the United States of America. A wealth of research 

has been conducted to delve into how and why this gap exists in seeming perpetuity. While 

sociologists and policy makers have worked to explain the gap as it functionally relates to the 

society at large, more ethnographic as well as purely quantitative research is necessary to further 

understand how the educational and fiscal outcomes of low-income students are influenced by 

the type of school they attend.  By examining public high schools Maryland and how they utilize 

funding to produce college ready students, we can gain a greater understanding of how the 

property tax setup isolates low-income students by still granting more aid to wealthier districts 

based on the value of a property in the county and not simply from income or poverty status 

(Baker et al 2013).  School funding levels, as analyzed by the Education Law Center at Rutgers 
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University’s Graduate School of Education, tend to vary drastically along county or district lines. 

Differences in property tax allocations can mean a child living across the tracks from his or her 

peer can see half of what is typically invested in their school system (Baker and Farrie 2018). 

Speaking in economic and social terms, a college degree is a signifier that denotes one is ready to 

contribute to the socio-cultural scene, and with this higher education completion the potential for 

upward social mobility becomes reality. With these dynamics in place, the education system can 

become the “Great Equalizer” it was supposed to be at its advent. 
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Literature Review 

         Modern research has been used to inform and outline the surface nature of the academic 

achievement gap between low and high income students (Reardon 2011). Researchers have 

examined and poured over statistics regarding parent’s income and career status, as well as 

examining neuropsychological tendencies such as short and long term deficits in impoverished 

youths (Noble, Tottenham, and Casey 2005, 84).  Factors that influence the gap often fall outside 

the typical classroom setting; enrichment in the home and certain stress levels play a large role in 

how a child begins his or her educational career at the pre-K or Kindergarten level. A theme of 

research revolves around low-income students already being slightly behind their higher income 

peers by the first day of Kindergarten, with that gap doubling and tripling in size after only a few 

years of schooling have occurred (Duncan and Magnuson 2011; Phillips 2011).  The income 

achievement and race achievement gap do sometimes operate in unison, as only 16 to 20 percent 

of minority students graduate from public high school and are college ready, while the number 

for their white peers is closer to 40 percent (Green and Forster 2003).  Even the first two years of 

school can play pivotal roles in developing or squashing gaps of race and income alike, as public 

school quality based on income distribution may influence educational outcomes (Fryer and 

Levitt 2004). Gaps may also begin to open up when parental involvement is found to be lacking, 

as research shows that such involvement in tandem with school counselors will greatly aid a 

student’s ability to explore college opportunities (Holcomb-McCoy 2010). Planning for 

postsecondary success should, ideally, begin during the middle school years, as school and 

home-based factors reveal how well a student exits high school feeling prepared for any 

postsecondary educational opportunities (Wimberly and Noeth 2005). In essence, research 

suggests that there must be a culture of college readiness established at any and all high schools 
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for such success to be properly attained (Holland and Farmer-Hinton 2009).  Perpetuating the 

culture of college readiness in low-income schools is not easy, as many students in these poor 

and often urban environments are vying to become the first of their families to matriculate into a 

university setting. With this understanding, research shows that schools must be more prepared 

to bridge the gaps that open up between parental involvement and student enrichment in and 

outside of the classroom (Reid and Moore 2008). Common themes in prior research do not 

revolve around college readiness or post-secondary educational success; rather, they address the 

issue from a developmental standpoint from where the gap begins. The gap itself is seen as 

evident and insurmountable once it is observed from the early stages of education and life in 

general. However, there is a slight gap in examining how the pejorative cycle can be overturned 

based on schooling practices at the secondary and into the post-secondary level. As mentioned 

before, education should serve as a social equalizer of sorts instead of strictly a signifier that 

operates to predestine certain individuals to lives of poverty or success without any autonomy. 

 

Public Investment in a Decline Since 2008 

 After the recession of 2008-2009, many states were forced to make drastic cuts to 

spending across sectors, and education was certainly not spared from the widespread pare down. 

In 2015, according to the Census Bureau, 29 states were still lagging in their provision of per 

student funding; in essence, they could not rebound from the economic shock of 2008. In the last 

decade, twelve states have cut general funding to public elementary and secondary schools by at 

least seven percent per student (Woodall and Bergen 2017). An analysis performed by the Center 

on Budget and Policy Priorities by Michael Leachman, Kathleen Masterson, and Eric Figueroa 

from 2015 Census data found that twenty-nine states provided less overall state funding per 
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student in 2015 than in 2008, before the onset of the recession. Even in the few states where 

funding rose since the economic shock, such increases did not return spending numbers to pre-

recession levels. Of course, it is obvious that money can enhance or hinder educational outcomes 

for students; as mentioned in the review of the literature, poor children who attend wealthier 

schools have higher high school graduation rates and lower rates of poverty in adulthood than 

their poor peers attending underfunded schools. These states were forced to cut funding for 

public schools due to decreases in state revenue from the recession, and many states exacerbated 

the issue by cutting taxes further.  

 Bringing school funding back to pre-recession levels is critical, as any spending cuts 

made at the state level are typically reflected in education spending. On average, 47 to 50 percent 

of funding for public education comes from the states themselves, as opposed to the federal 

government. When home property values fell after 2008, naturally, school investment decreased 

due to loss in property tax revenue streams (ibid). As part of a befuddling societal priority 

paradox, many states consistently prioritize increased spending on teacher quality, school 

facilities, or learning time, yet the number of K-12 teachers employed since 2008 has fallen by 

nearly 140,000 while the number of students enrolled has seen gains of roughly 1.5 million 

(ibid).  

 

Finance Battles in State Courts 

 The nation’s courts have played nothing short of an integral role in providing the legal 

framework for independent school finance systems to operate. It is critical to note that questions 

regarding school finance typically align under law related to federal legislation or constitutional 

right, and many school finance fights typically don’t fall under federal jurisdiction. Thus, the 
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state constitution becomes the critical battleground for finance issues. Perhaps the biggest threat 

to consistent interpretation comes in the changing values and demands across generations in 

terms of schooling; for instance, the meaning of the word “equity” or “fair and free schooling” 

essentially become up for debate on a state by state constitutional vernacular (Eastman 2007, 57). 

The most compelling cases actually result in such phrases carrying legitimate and literal 

meaning, but in many the phraseology remains figurative and mired in the status quo. 

Regardless, any decision made will subsequently result in grave or uplifting consequences for all 

stakeholders involved in the public education sector. Only five states (Delaware, Hawaii, 

Mississippi, Nevada, and Utah) have never had a lawsuit where K-12 funding was a 

constitutionally challenged (Ramirez 2013, 59). In a nation fraught with such widespread 

schooling discrepancies, this is not surprising.  

A strong understanding of the legal battles that altered how one is to think about funding 

schools is, naturally, imperative. At the absolute original crux of school funding inequality 

comes the fight for integration which portrays how funding cuts deeper than simply figures in 

spending. The case of Roberts v. The City of Boston in 1850 dealt with the case of a young 

African-American schoolchild who wished to attend a neighborhood elementary school due to its 

home proximity as opposed to being forced to walk across town to the black-only schoolhouse. 

In this context, the city of Boston had existed for decades using separate schools for black 

children, and the notion of “separate but equal” was embedded in the Boston School Committee 

and their rationale for the preservation of separate schooling systems delineated by race (ibid). 

As is nearly common knowledge, it was not until 1954 that the landmark Brown v. Board of 

Education of Topeka, Kansas case overturned what was upheld in the 1896 judicial battle of 

Plessy v. Ferguson; it was finally acknowledged that separate was never equal. The imperative 
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crux of education to not only individuals, but to society as a whole, was communicated as a 

result of the Brown case, as education was declared a fundamental right that must be slated in 

equality. Brown then opened the door to funding cases as questions for constitutionality, as equal 

protection to all students is denied based on funding discrepancies which lead to school 

imbalances (Eastman 2007, 69).  

The rightly waged battles for school funding equity were certainly spurned by cases like 

Brown, as the clause of equal protection became a hook from which to anchor arguments. A 

1971 court case from California, Serrano v. Priest, challenged state constitutional tendencies, as 

the school finance system in the Golden State treated children from low-property-wealth school 

districts differently than their wealthier counterparts. In essence, California’s school finance 

system was too heavily reliant on property taxes alone to finance each public school district. The 

plaintiffs posited that educational opportunities for low-property-wealth students were greatly 

and unfairly limited. Thus, the funding scheme could not be deemed “fiscally neutral” as a stark 

bias was in play which punished students simply based on income indices (Hanushek 2009, 93). 

Such a victory in the state court helped set a new legal standard for other states across the 

country to emulate, and school equity became a key player in the policy agenda. The status quo 

of property wealth dictating school spending and quality was to be turned on its head, as fiscal 

neutrality became firmly sought after.  

However, the U.S. Supreme Court’s ruling in the 1973 case of San Antonio Independent 

School District v. Rodgriguez proved to be a formidable speed bump halting progress. In a tight 

5-4 decision, the Court upheld the Texas state funding scheme as being fiscally neutral in the 

face of apparent property wealth discrimination, as defined by new precedents set by the Serrano 

case. The Court maintained that the plaintiffs could not aptly demonstrate that children from 
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such low-property-wealth communities were being resolutely discriminated against, and that 

education in itself was not technically a right from the fundamentalist perspective. The status quo 

scheme was then protected, as the previous cases of Brown and Serrano became rendered nearly 

irrelevant in one fell swoop (Ramirez 2013, 63). School finance litigation at the national level, as 

demonstrated here, strayed far from action in the state courts, to the detriment of equity.  

The Rodriguez case revealed how state funding schemes did not actively ameliorate gaps 

in funding, and showed has property tax allocations could drastically swing revenue streams. 

After Rodriguez, future plaintiffs who wished to bring state funding systems to the court would 

not be able to rely on federal aid. The arguments derived from the Serrano and Rogriguez cases 

provided clear rationale for more equitable funding schemes moving forward. Preceding the fight 

for equity, however, was the initial battle for adequacy. When thinking about adequacy or equity, 

the same concepts come to mind: facilities, teacher salaries, technology, and other curriculum 

supporting activities. When considering litigation surrounding adequacy, the most pressing case 

is the 1989 state supreme court case in Kentucky, Rose v. Council for Better Education. The 

court examined finances statewide and also in between school districts; it found that the in-place 

financing system was neither adequate nor efficient (Hess 2006, 162). The kicker surrounding 

Rose was, finally, a firm outline of what adequate was to actually denote. The state supreme 

court maintained that a child’s right to education was fundamental under the state constitution, 

and that all public schools need be “substantially uniform” and completely equal in terms of 

educational opportunities, regardless of economic circumstance or place of living (ibid). The 

public education system in Kentucky was completely redrawn following the landmark case, and 

the court’s outlining of targeted outcomes gave way to a necessity for the monitoring of 

educational outcomes moving forward. In essence, every facet of schooling that could positively 
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or negatively affect a student’s educational outcome became microscopically monitored. 

Fiscally, the case brought in sweeping change to the southern state. School resources saw a 30 

percent increase, and tax revenue allocated to schools ballooned over $1 billion per annum. Most 

strikingly, funding disparities at the district level decreased by 37 percent (Ramirez 2013, 65).  

The Abbott cases, which came out of New Jersey in 1985, were more defined by political 

dynamics and outside complexity in public school finance reform. The grinding tension between 

the courts, legislature, and interest groups propagating their own versions and views of equity 

and adequacy finally came to a halt, as the cases covered tax reform, school facilities, and 

everything in between (Rebell 2008, 437).  Across the bridge in New York, adequacy fights also 

played in longingly in the courts. The Campaign for Fiscal Equity v. State of New York dealt 

with apparent underfunding by the status quo financing scheme for public schools in districts 

across the state (Rebell 2008, 438).  The state court gave favor to the plaintiffs, or the schools, 

and an additional 43 percent uptick in funds was allocated to New York City public schools. 

More and new funding was finally sent to public schools statewide came as a result of political 

changes at the state capital in Albany. When schools in districts outside New York City became 

privy to the new spending, the case for equity took over and the spending was spread toward the 

upstate regions. All in all, fairness and adequacy lie at the core of the myriad court cases that 

surround public school financing schemes. The macro and very theoretical questions of what 

denotes equity or adequacy were finally enumerated and answered, and the many cases brought 

to state courts as far back as the 19th century often lead to plaintiff victories or a modification of 

resources and further state level introspection (ibid).  
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Defining Equity and Adequacy in Finance 

 As is evident, the deepest and most all-encompassing question surrounding public 

education finance involves the volume and distribution of resources to fund and supportive 

schools and their practices. A clear and globally grounded definition of equity and adequacy, 

then, is paramount to attacking perceived any perceived or realized shortcomings across state 

funding schemes. Equity, to many, may simply and reductively mean equal funding to all 

schools, carte blanche. However, this notion lost measurable steam in the early twentieth century 

among policy makers and school experts alike as education finance methods and studies 

concluded equal funding, or equal tax burdens or lump sum/flat grants to schools, didn’t 

necessarily level the playing for students or teachers in schools that crossed socioeconomic 

backgrounds (Cubberley 1906). Ostensibly so, equal funding may not necessarily lead to the 

desired outcome of educational equity simply due to variation across school districts in terms of 

educational need metrics; an easy example that comes to mind is class size or instructor 

experience. Through the late twentieth century, most states derived revenue to spend on their 

school districts through property taxes on a district level; subsequently, concentrated wealth at 

the local level dictated school quality as opposed to state control (Ramirez 2013, 70).  

 The notion of equity has evolved since to be more multidimensional in nature, as 

everything from political tension to economic shocks must be taken into proper consideration. A 

student focus on equity posits that every public-school student must have equal educational 

opportunities, no matter what their district’s wealth status may dictate. Equity of access is 

paramount to the student-centered definition, and includes all educational considerations such as 

teacher quality, instructional resources, and facilities (Ramirez 2013, 74). A teacher focus on 

equity maintains that an equal distribution of resources between school districts in a state only 
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passes its own litmus test if the teachers can perform their duties in an equitable fashion. Central 

to this focus is the recognition that teachers in different school climates, such as geography or 

socioeconomic status, will cause the resources needed for any given teacher to vary inherently. 

The guiding question to be answered when focusing on the teachers is if each instructor has what 

he or she needs, in any resource term, to guide a student toward a university setting or to prepare 

them enter the workforce upon successful completion of high school course work. A taxpayer 

focus on equity zeroes in on equitable tax burden and benefit across citizens in varying school 

districts. As mentioned earlier, variations in property-wealth between school districts in a state 

will lead to inequality of tax burdens. If a state requires its districts to raise nearly one half of its 

per pupil funding through local property taxes, then a low-income district will have to tax at 

much higher rates to achieve similar revenues to their high-property-wealth counterparts 

(Hanushek 1986, 1150). On a more granular level, the methods with which states or districts 

assess property value can also influence equity. If a house sells for $400,000 in Fairfax and is tax 

assessed at $40,000 and a house in Alexandria sells for the same price, but is assessed at 

$80,000, the Alexandria homeowner will stand to pay 50 percent more in property tax regardless 

of the state of Virginia’s tax uniformity for schools. Stable and fair assessment is an important 

cog in the property tax argument for equity. The question of adequacy is dominated, mostly, by 

placing an amount on resources to be allocated across districts, and is often blanketed within 

equity. 

 

Becoming College Ready   

Improving college readiness and educational outcomes for low-income high school 

students is a multi-faceted issue that is quantitative as it is qualitative. Producing students that are 
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well equipped to succeed in postsecondary education endeavors has been aided by programs 

such as the Gaining Early Awareness and Readiness for Undergraduate Program (GEAR UP) 

which provide extra services to low-income middle and high schools (Bausmith et al 2012). The 

issue, then, becomes one involving equal opportunity and access, as low-income high school 

students will not encounter the rigorous curriculum or other student resources their wealthier 

counterparts will experience as the norm (Tolliver 2013). Connecting low-income and minority 

students to institutions of higher learning is an imperative bridge that will reduce inequities in 

access and opportunity across educational contexts; programs like GEAR UP display the U.S. 

Department of Education’s commitment to minimizing such educational gaps (Ward et al 2013). 

With postsecondary education becoming more of a social and economic necessity, any gaps that 

do exist in perpetuity will be compounded by a lack of postsecondary education participation. 

Programs like GEAR UP and other practices to combat and close the gap have been shown to 

improve student outcomes not just through standard quantitative measures (like GPA and 

standardized test scores), but also in socio-emotional and behavioral measures, as well 

(Sondergold et al 2013). Sociologists and economists alike have also labeled these inequities as 

an aspirations-attainment gap, which runs directly parallel to achievement gaps based on race 

and income. Research has shown that more information is needed about exactly which metrics 

can be best used to predict success in college; high schools, low and high income alike, should 

tailor their curriculum to fit these needs (Roderick et al 2009). 

         The general understanding of the income achievement gap can best be explained by a 

realistic grasp of social stratification under a capitalist society.  While certain classes (namely the 

upper-middle and upper class) operate within and for themselves in order to maintain their 

societal wealth and power, the middle class fight to remain so, and the working and lower classes 
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attempt to climb a social ladder that is continually whisked away from their reach (Cookson 

2013, 4). Far too much emphasis is placed on a student’s class as he or she attempts to navigate 

the world of higher education; opportunities become extremely limited as you fall down the 

social ladder.  Essentially, there is a functional caste system in place that allows social mobility 

to be crippled for those who must blaze their own path to college. Low-income students who 

recognize this onerous path essentially take on the phenomenon of learned helplessness, as 

college readiness becomes irrelevant if the prospect of college is realized as being far from 

reality (Roderick et al 2009).  Low-income students in urban areas face an especially steep hill 

when approaching college readiness. Prior research identifies volatile home environments, 

overcrowded schools, neurophysiological and socio-emotional disadvantages, and inequity in 

educational access as the main forces working against such students. 

 

Local Funding  

Property taxation and school funding are inherently linked in the United States, and 

nearly half of all property taxes are appropriated toward public education. Many scholars call for 

state funding to trump property taxes as a method to equal the fiscal playing field (Kenyon 

2007). Separating property taxes from school funding may not be a one size fits all panacea, but 

there are policy and tax instruments which can be used to take the strain off of local districts and 

decrease funding disparities (Baker 2014). The nuance in state provided aid also adds a layer of 

complexity to the issue, as state distribution aid is not always equitable even when less fiscal 

weight is placed on property taxes (Baker and Corcoran 2012).  Essentially, the lowest income 

and highest need students are still isolated and not being provided for on a consistent level. 
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Taxable property is inversely related to the poverty rate of a district, and this is reflected in how 

such districts are able to pour funds into their public high schools.  

 Funding inequities in the education world are pervasive and deeply rooted; however, 

states providing a large share of funding are not necessarily smoothing this distribution function. 

Many blame property tax variation for these discrepancies in funds, but the reality is that many 

states still have regressive funding systems. Meaning, the students in the lowest-income districts 

have the least access to necessary funds. Scholars Bruce Baker et al (2012) identify six states-

Illinois, Texas, New York, Pennsylvania, Missouri, and North Carolina-where combined state 

and local revenues are lower in districts with greater poverty. Local revenues from taxes are 

chiefly aligned with how the jurisdiction is able to raise and allocate these funds; however, most 

taxable wealth is, of course, lower in high-poverty districts. Other non-property tax revenues, 

such as income and other tax fees, are also higher in low-poverty areas, and state aid for 

education funding is rarely controlled for these discrepancies.  

 The achievement gap between races has begun to winnow in the last forty years, as 

discussed by Stanford’s Sean Reardon. However, the income achievement gap continues to 

widen, and is being exacerbated by fraught funding schemes which funnel needed dollars away 

from the most needy students. Increasing revenues to needy schools, as discussed by Baker, 

Farrie, and Sciarra in their 2016 report “Mind the Gap: 20 Years of Progress and Retrenchment 

in School Funding and Achievement Gaps”, will allow such districts greater access to critical 

resources such as staffing ratios, class size minimization, and competitive teacher wages. There 

is a positive relationship between state funding schemes which sustainably provide this access to 

high-poverty districts and positive educational outcomes for such students. 
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There is a bottom-line linkage between property taxation and school funding across the United 

States. Half of all property tax revenue is allocated toward primary and secondary education, and 

many scholars maintain that property tax relief should be targeted toward low and moderate-

income districts, and a greater reliance on state aid should become the norm (Kenyon 2007). 

Policy recommendations for greater equity are complex, but revolve around targeted tax relief to 

high-poverty areas via state-funded property tax circuit breakers. There is also burgeoning 

support for targeted higher resource allocation to high-poverty districts in order to provide 

benefits experienced in high-income districts, such as greater teacher pay.   
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Aims of the Study 

The performance of this study will be focused on identifying how varying districts in the 

geographically and socioeconomically diverse state of Maryland  best utilize public funds and 

state funds to produce college ready students after high school. More research should be focused 

on examining the forces that are preventing social mobility, for prior research already delves into 

the developmental and initial stages of the income achievement gap. This gap in research is not 

only intriguing, but imperative to study due to its gravity in upending the socially cyclical chain 

of poverty. For so many students, higher education can be a way out and a way off of the 

impoverished streets of their youth. Any school that is not preparing its students for a future that 

involves some sort of higher education or training is merely contributing to the vicious cycle of 

the landed impoverished. Education reform has essentially been in neutral for the last several 

decades, yet the United States as a society is anything but static. Progress in education finance 

reform needs to be recognized and brought into reality for the income achievement gap to 

rightfully close, and further research needs to be performed to grease the proverbial wheels.       
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Conceptual Framework and Hypothesis  

Examining the critical issue of school performance should be approached from multiple 

angles in order to ensure precision and robustness. Common trends of analysis most often 

include regressing a slew of covariates, such as parental income and class size, against concrete 

test scores in an attempt to discover the silver bullet or panacea that will serve as an equalizer 

across school districts. Of course, issues of endogeneity become readily prevalent, as creating 

perfect counterfactuals across district or state lines becomes nearly impossible. What one student 

experiences in their classroom in Montgomery will be vastly different than the classroom 

experience just a mile or two away in Howard. Researchers have even taken umbrage, in recent 

years, in relying solely on test scores as a means to discern school quality. If we choose to 

completely operationalize student outcomes as strictly contingent on test scores, then we may 

overlook certain aspects of schooling that actually produce citizens ready to best contribute to 

civil society. While such questions lie outside the realm of this analysis, they are important to 

consider when discussing education policy in any arena. This analysis, however, will focus in on 

expenditures across school districts and how each district allocates funds to educate their 

students in the aim of improving the four year graduation rate.  

 Based on prior empirical research as referenced in the review of the literature, the 

hypothesis remains that the school districts that spend the most money per pupil per year will 

produce the students with the highest likelihood of graduating in four years. In short, school 

districts that spend more will reap more from that spending, via higher test scores, than their 

more frugal or unable to expend counterparts. However, the complexity of this analysis will lie 

in why and how these districts (like Howard and Montgomery) are able to spend the way they 

do; parsing out the underlying effects influencing student outcomes will be more revealing than 
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simply looking at the bottom line dollar signs. The City of Baltimore will be unique to this 

survey, of course, as their per pupil expenditures are inordinately high and well above the 

national average. However, student outcomes from the Baltimore public school system are well 

below the national average in nearly every regard. The crux of this issue may lie in the stark 

socioeconomic divide which plagues the state’s largest city. is struggling to counter rampant 

gentrification, and has truly become a city of haves and have nots; this is, thus, reflected in the 

public schools within the city and outside in its wealthy suburbs. Baltimore struggles to retain 

teachers in its poorest areas, yet schools on the west side of the city are getting more with less 

due to a slew of factors outside of the classroom.  

The challenge then remains: what do the best schools do inside and outside the classroom 

to produce the best test scores and highest achieving students? Controlling for confounding 

factors external to the school itself is important, but doing so could also cloud results and force 

less emphasis on money in schools. This analysis will control for certain fixed effects in order to 

parse out the effective from the ineffective. While the tax base, covariates for income, and 

teacher certifications will be examined, examining school by school investments in student 

wellbeing and other indicators will allow for a more robust analysis. If counties like Howard and 

Montgomery are producing the best students and spending the most money, it is important to 

look beyond the school to determine why that trend is becoming perpetual.  
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Data and Methods  

 The data being used comes from the 2018 Maryland Report Card for Public Schools, and 

spans the fiscal years of 2013 through 2016 at the county level. The data were collected by 

Maryland’s State Department of Education, and data for each potential covariate dates back to 

2003. Due to the Family Education Rights and Privacy Act (FERPA), Maryland’s education 

department became prohibited from releasing data at the individual level; thus, all data is 

provided at the county level for the 24 districts in the Maryland system of public high schools. 

For this analysis, eight unique independent variables were scraped from the Report Card, with 

one dependent variable of interest. The table below provides a list of the covariates and their 

explanation from the code used for analysis.  

 

Table 1. Variable List and Description 

Variable Coded Name Description 

GradRate Percent of students graduating in four years 

Testpasspct Percent of students passing state exams 

UtilityTax County tax rate for public utilities 

Supportstaff Expenditures per pupil on non-teaching staff 

Instructstaff Expenditures per pupil on teaching staff 

Expenditure~l Total expenditures per pupil 

WealthPer~000 Mean income and property tax wealth measure 

per pupil 

PctAdvCert Percent of teachers with an advanced 

Maryland certification 

EnrolledPct~s Percent of students enrolled in two or four 

year college within twelve months of 

graduating 
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 The variable for graduation rate is used as the dependent variable for this analysis, and 

the remaining variables are independent covariates. As mentioned before, all variables are 

measured at the county level in Maryland. The only variable that requires further explanation is 

the covariate (WealthPer~000) that captures all the income sources counties assess for tax 

purposes. This mainly includes commercial and personal property and personal income. It is then 

divided by the number of students the county’s public schools serve. The public education 

funding system in Maryland is set up to take into account a county’s wealth per pupil measure, as 

the state seeks to wealth equalize by allocating more state funding to localities with lower wealth 

measures. This simply controls for public expenditures on education at the county level based on 

the law. Although not hypothesized here, we can see if “wealth equalization” influences 

graduation rates. Like every other variable listed, it is given at the mean county level, as 

individual household data points were made unavailable by Maryland’s Department of Education 

in 2003 due to claimed violations of FERPA. The analysis included all twenty four counties in 

Maryland over the course of four fiscal years, 2013 through 2016. Thus, there were 96 complete 

and unique observations for each covariate at the county level.  

 Multivariate ordinary least square (OLS) regressions, along with a pseudo-fixed effects 

model, were used to analyze the data from the Maryland report card. In this scenario, and in 

many others in the education and policy world write large, multivariate OLS is needed over 

bivariate in order to reduce bias and increase precision in the constant battle with endogeneity 

(or, the case in which one of our independent variables may be correlated with a variable not in 

the model). So, multivariate OLS makes it easier to control for multiple variables at a time that 

may influence the dependent variable in question; in this case, graduation rates across 

Maryland’s public high schools during the years 2013 through 2016. Multivariate analysis allows 
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a policy maker to interpret regression results ceteris paribus, or all else being equal. So, for brief 

example, a one dollar increase in the per pupil spending on support staff will have a certain 

amount increase in the percent of students graduating on time in four years, all other variables 

held constant or equal. The econometric model, then, for this analysis can be listed as: 

 

GradRatei =  ß0 + ß1TestPassPct + ß2UtilityTax + ß3SupportStaff + ß4InstructStaff + 

ß5Expenditureses~l + ß6WealthPer~000 + ß7EnrolledPct~s + ß8i.AcademicYear + ei  

In lieu of a full fixed effects model to account for unmeasured differences in each county, 

a second multivariate OLS regression was run with the creation and addition of a dichotomous 

variable to control for wealthy counties. This was deemed as the most important difference 

across counties pertaining to school outcomes. Moreover, with less than 100 observations, it 

avoided significant loss of degrees of freedom without having to add a dummy variable for each 

of the twenty four counties. The variable created is coded as PoorCounty, and was created by 

dividing the counties into those that are poor and have wealth expenditures below the median 

with those that are not poor and have wealth expenditures above the median. This dichotomous 

covariate was added into the above econometric model as an illustrative way to portray how 

critical wealth was at the county level for graduation rates; however, more commentary on the 

dummy wealth variable will come later.  

Based on prior literature and empirical testing, the asserted hypothesis is that wealthier 

counties will spend more on instructional staff, support staff, and general expenditures to 

increase their graduation rates significantly over their poorer county counterparts. 
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Descriptive Statistics 

Moving forward, a well-defined understanding of the counties involved in this analysis is 

critical. The table below has simply summary statistics for the dependent and independent 

covariates involved. 

 

Table 2. Descriptive Statistics of Covariates 

 

 Upon quick review of the simple summary statistics, a few things stand out before any 

more advanced analysis is mentioned. The graduation rate and percentage of students passing 

their state administered standardized tests have similar means and measures, and the range of per 

pupil expenditures is on par with states with high geographic and socioeconomic diversity 

similar to Maryland. The graduation rate of public highs schools in the United States hovers 

around 84 percent, so the data pulled from Maryland is close to representative of the United 

States (Baker et al 2017, 7).  
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Table 3. Descriptive Statistics only for Wealthier Counties 

 

 When examining the wealthier counties in Maryland, or those in the top fifty percent of 

assessed wealth, the picture changes in lock step with the literature. At face value, based strictly 

off of summation, more wealth thrusts the graduation rate well above the state mean in tandem 

with other expenditures which are most often deemed critical to successful student outcomes. 

The same dynamic is seen if just the top 10 percent of counties based on assessed wealth are 

examined, as seen below in Table 4. 

Table 4. Descriptive Statistics for Counties in Top Ten Percent of Wealth 

 

 The picture for the lowest ten percent of counties by assessed wealth is grim and, 

unsurprisingly, is backed by prior research mentioned in its review. What does grab attention, 

however, is the maximum graduation rate percentage; meaning, of course, that there is a county 
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that can be labeled very poor that is still graduating a well above-average percentage of its 

students in four years or less. While the regression results will show that this county is the 

exception to the rule, its realized success relative to its expected success based of the regression 

results and outside literature is interesting to note. Next, the results from the regression models 

will be examined and further policy implications will be discussed in relation to the existing 

literature and future analyses at a state, local, or independent school level. 

 

Table 5. Descriptive Statistics for Counties in Bottom Ten Percent of Wealth 
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Regression Results 

 As discussed earlier, multivariate ordinary least squares regression was used to determine 

the effects of changes in expenditures on graduation rates on the county level. Controlling for 

academic year as a panel, four covariates were statistically significant. The percentage of 

students passing the state standardized exams, the per pupil expenditures on support staff, total 

expenditures per pupil, and the wealth per pupil covariate were the four which met measures of 

statistical significance. The coefficient on the total expenditures measure is small and negative, 

which runs slightly counter to the literature and to the other similar covariates in the model, so a 

linearity check was performed. The purpose of checking for linearity is to assess whether or not 

the regressed relationship between the covariates and the response variable is linear, and not 

attempting to fit a non-linear line. The tests for linearity, or simply running residuals versus their 

predictors in a scatter plot, confirmed that a linear relationship is likely present. The further 

diagnostic tests for this first regression can be referenced in Appendix A. 
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Table 6. Multivariate OLS Regression Results 

  

 A key assumption for multivariate ordinary least squares regression is the homogeneity of 

variance of the model’s residuals, or homoscedasticity. Thus, testing for the homoscedasticity of 

the residuals is critical to ensure that the standard equation for variance of ordinary least squares 

estimates can be used. A White’s test and basic residual and fitted scatter plot were used to test 

for issues or variance, and both came back negative as shown in the Appendix; thus, evidence for 

heteroscedasticity is close to null. With homoscedastic variance, the model for this regression is 

subjected to minimal bias and can use traditional or regular standard errors to gauge the 

statistical significance of regression coefficients.   

 Checking for multicollinearity is another critical diagnostic requirement, and is done to 

ensure that the covariates in the model are not correlated with each other and will not 

inadvertently increase the variance of the regression coefficient (multicollinearity, however, does 

not cause bias). The regression’s variation inflation factor (VIF) is calculated as a means of 
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testing for multicollinearity, and this model’s mean VIF of 1.79 came back low enough to cast 

concerns of multicollinearity aside. Not entirely surprising is the VIF measure for the percentage 

of students passing the state standardized exams being the highest at 2.59. While its measure is 

the highest out of all the covariates in the model, 2.59 is well below 10, which a standardly used 

barrier for concern when it comes to variance inflation. This higher correlation value could be a 

result of the state standardized exams being necessary for graduation in four years or less; thus, if 

a student is to graduate, she or he must take and pass the exams set forth by Maryland’s 

Department of Education. 

 Finally, testing for model specification was performed through a link test and a Ramsey 

Reset test for omitted variables. Model specification errors occur in regressions when one or 

multiple variables are omitted from the model being used for analysis or if there is one or 

multiple irrelevant covariates included or incorrect functional form was used. Other important 

influences on model specification include outside influences on the value of the model variables 

and whether there is a “back-and-forth” relationship between the dependent and key independent 

variables. With model specification errors there will come bias in the estimated coefficients of 

interest; thus, ensuring that a model is properly specified is critical to any substantive analysis. 

The test creates two new variables and fits the model to them; subsequently, when the link test 

was run for this regression the p-values were high enough to indicate that no likely model 

specification errors were made. The second Ramsey Reset test for omitted variables corroborated 

the same, and both can be referenced in the Appendix. 

There are very interesting and surprising findings per the hypothesized connection 

between higher spending and higher graduation rates from secondary schools. The big surprise 

was that higher overall spending had a statistically significant negative association with 
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graduation rates, meaning you cannot spend your way out a problem. However, this was 

tempered by two other findings. First of all, $1000 out of all expenditures that is spent on support 

staff (guidance counselors, school psychologists, or any non-instructional staff member) will 

lead to a 0.61 percent increase in the expected graduation rate for that county. When considering 

the average county in Maryland spends over $13,000 on a per pupil basis, these additional funds 

for increased student outcomes could be feasibly allocated. Similarly, “wealth equalization” 

appears helpful. For every additional $1000 available in wealth per pupil at the county level there 

can be an expected graduation rate bump of 0.04 percent. It must be noted, however, that the 

coefficients on the variables that are significant are quite small. The questions posed in the 

literature maintain that spending more money is not a panacea for student outcomes or school 

equity; rather, schools that lie in wealthier counties that can spend extra money will have other 

resources or expectations to ensure their students graduate on time and matriculate to college 

(Baker and Corcoran 2012, 1). Surprisingly, the covariate for advanced teacher certification and 

instructional staff came back statistically insignificant. This runs counter to the scores of research 

done on teacher effects for low-income and high-poverty students in public school systems 

across the country (Baker 2014; Reid et al 2008; Bausmith et al 2012). However, the literature 

involving teacher effects mostly include studies at the school level in singular municipalities and 

are performed longitudinally. Capturing the significance of teacher effects solely based on 

expenditure data, without access to other key data points like classroom size or pedagogical 

experience, is methodologically challenging and was not often cited in prior studies.  

 A second regression was run using the same multivariate OLS model, but with a 

dichotomous variable to control for county wealth. The variable created divided Maryland into 

rich and poor counties based on the wealth per pupil covariate. This dichotomous variable based 
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on county wealth was used as a pseudo-fixed effects parameter to control for county differences. 

Interpreting results is the same as in the first regression, but the addition of the dichotomous 

variable as a form of panel for analysis helps to reduce bias in the model by pulling a fixed effect 

of intra-county wealth out of the model while remaining an OLS regression. The purpose of 

adding in the dichotomous, or dummy, variable for county wealth is to allow for a difference of 

means test while still controlling for other factors within the same model. A true fixed effects 

model controls for unit-specific effects, which manifest themselves in differences within the 

dependent variable associated with each unit. If a fixed effect, like the wealth of a county over a 

certain number of years, is left in the error term it could lead to endogeneity and bias regression 

coefficients. However, if the hypothesize fixed effect is pulled out of the error term this strong 

source of endogeneity can be avoided. In this context, the potential for inter-county wealth per 

pupil disparities during the four years of analysis was enough to create a dummy variable to see 

the effect of the potential unobserved error. The dummy variable created was named 

“PoorCounty” and was coded so as to delineate between the counties with above the median 

wealth per pupil and those below.  
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Table 7. Multivariate OLS Regression Results for Dichotomous Model 

 

  

As in the first regression absent the dichotomous variable for county wealth, the same 

four covariates are statistically significant with similar coefficients. The creation of the dummy 

variable for county wealth per pupil essentially left the regression coefficients unchanged. The 

dummy variable, PoorCounty, itself was statistically insignificant, which is likely to indicate that 

the variable itself was not biasing the coefficients as part of an unobserved confounder in the 

original model’s error term. As with the initial regression, tests for heteroscedasticity, 

multicollinearity, and model specification were performed; they can be referenced in Appendix 

B. The Ramset Reset test for model specification came back more negative than in the initial 

regression, so the attempt at a pseudo-fixed effects model was not futile even without statistical 

significance of the dichotomous variable, as the model specification test came back more 

promising and with a higher p-value. Moving forward, more robust analysis could be performed 
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within the data set if individual school level data were available. Data at the county level are still 

illustrative and representative for a state like Maryland, but large and diverse counties like 

Montgomery and Howard will most certainly have notable disparities within their public high 

schools. Analysis at the county level, and not the more granular school level, will likely absorb 

and statistically soften the intra-county diversity that may confound results in a model that does 

not have that level of detail.  
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Policy Implications 

 The principles guiding the funding of public high schools in Maryland seek to honor 

equity, adequacy, county control, and accountability (Maryland Department of Legislative 

Services, 2018). Regardless of geographical location, each student is ideally able to achieve the 

standards of success set by the state at their local public school. The state system is established 

so as to share state and local funding for educational opportunities; thus, the state aims to offset 

disparities in local funding through its own aid. The results from this analysis reveal that there 

educational outcomes differ in Maryland based off of factors of socioeconomic status and 

county’s ability to allocate expenditures to its school system. According to a report published by 

Maryland’s Department of Legislative Services in 2018, funding equity through wealth 

equalization is achieved by taking the inverse of assessable wealth and distributing funding to 

poorer localities when compared to the state average. As an example, Montgomery is one of the 

state’s wealthiest counties. It receives 64.9 percent of its school funding from the county itself, 

with only 32.5 percent coming from the state. On the opposite end of the wealth spectrum, 

Baltimore City receives over 70 percent of its education funding from the state, with a relatively 

paltry 21.7% from the county itself.  

 State aid for education can be divided into three separate categories, according to 

Maryland’s Department of Legislative Services. General education aid provides a minimum level 

of support for operations for students, and is dictated by total county enrollments in public 

schools and the local wealth. Targeted education aid is geared toward lower-income, English as a 

second language, and special education programs within schools as additional funds are provided 

for the targeted population. Finally, other non-instruction aid provides schools with funds to 

support activities that are not related to classroom activity. The dynamic of wealth equalization is 
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captured in these three categories, as Maryland seeks to level the playing field for all of its 

students, regardless of socioeconomic status. Maryland utilizes a proprietary geographic cost of 

education index and a guaranteed tax base funding scheme to ensure that wealth is spread 

throughout the state’s local school systems. The geographic cost of education index (GCEI) 

adjusts the amount of aid a county receives from a state based on regional differences in the cost 

of educational resources. However, the GCEI was not implemented until 2017, so its effects 

could not be captured in this analysis. 

 The guaranteed tax base aims to provide counties that fall in the bottom 80 percent of 

statewide wealth per pupil with state funding to meet the minimum funds as dictated by the 

county’s enrollment numbers. So, the state then provides the funds to the county that the county 

would have generated at the local level if the county had a wealth base that would have 

guaranteed in the first place adequate funding for all of its enrolled students. Baltimore City, in 

fiscal year 2018, received the most compensatory aid across the all the counties as it received 

over $22 million in GCEI funds and over $18 million in guaranteed tax base funds to average out 

to an additional $4,811 in per pupil spending from the state aid funds alone (State of Maryland 

Department of Legislative Services 2018).  

 While Maryland as a state has in place controls to account for inequities in funding at the 

county level, the disparities in student outcomes based on certain fiscal dynamics still exist. As 

mentioned in the literature review, in some studies covariates like teacher salary, spending within 

the school, and teacher certifications have little significant effect on student outcomes. Rather, 

covariates such as income and parental educational attainment dictate more strongly how a child 

will do in their own schooling (Hakkinen et al 2003, 334). The frustrating crux of this issue, for 

any economist or education finance guru, lies in the inability to truly decipher between simply 



 38 

having resources that may likely lead to successful educational outcomes and the underlying 

characteristics that may lead to success because a populace is wealthy.  

 The United States public school system, as evidenced in the literature review, was 

established initially to be funded nearly wholly at the local level from property taxes. Even 

though states, as evidenced in the case of Maryland, have taken on larger role’s in the scheme of 

funding, local wealth is still a critical cog (Card and Payne 2002, 51). The state finance 

constitutionality battles in the 1970s lead states to increase their funding made available to 

poorer counties; Maryland found itself at the forefront of this increased aid movement through 

their enactment of wealth equalization spending, as mentioned earlier. At its very core, there is 

an inverse relationship in Maryland for poverty and state aid; the more impoverished the locality 

is, the higher the percentage of education funds will be derived from the state. In Maryland, four 

of the poorest counties (Caroline, Wicomico, Somerset, and Baltimore City) receive over 70 

percent of their funds for public schools from the state aid system for wealth equalization. 

Maryland’s use of wealth equalization structures, through the GEIC and guaranteed tax base, the 

state’s commitment to equity in school funding is likely among the best in the country. When 

contrasted to a similar state, such as North Carolina, that lacks equitable funding provisions, 

Maryland’s system for state aid comes out in a positive light. 

 North Carolina is a perfect parallel to show what happens when a state’s wealth 

equalization funding system is seemingly nonexistent. The southern state operates with a 

borderline regressive formula, as no considerations for special student need are taken into 

account and the adjustments for low-wealth and high-poverty districts are essentially not present 

(Baker and Corcoran 2012, 46). Whereas Maryland is providing up to an additional $4,000 in per 

pupil funding to high-poverty districts, the state of North Carolina maxes out at a paltry $600 
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(ibid). Compared to states that do not provide assistance to low-wealth and high-poverty districts 

through wealth equalization schemes, like North Carolina, the state of Maryland comes out as a 

progressive model for how to allocate funds based of off needs. However, the analysis performed 

at the county level shows that this reallocation of fiscal resources is not having the immediate 

student outcome impact that would be expected. With regression coefficients all well below one 

percent in the effected graduation rate, the question then remains if this seemingly equitable 

funding scheme is doing enough in the short and long term for the benefit of Maryland’s most 

vulnerable students. 

 Simply spending more on instructional staff and teachers’ salaries is likely not in 

Maryland’s best educational interest. Research has shown that simply bumping teacher pay may 

increase the welfare of the teacher, but that it does little for student test scores or outcomes for 

high and low-income students alike (Martorell et al 2016). Nascent studies have shown that 

teacher development throughout the academic year is more promising than simply increasing 

pay, but the cost effectiveness at the state and county level is still up for fiscal debate (De Ree et 

al 2017). At this point, prematurely throwing more money into instructional staff expenditures 

will not add value or improve student outcomes in Maryland’s counties, so money allocated to 

that area will likely not be well spent. 

 The results from this analysis showed the highest effect from Maryland’s expenditures on 

support staff per pupil; support staff can be operationalized best as those in the school working in 

guidance counseling, psychological and health services, or any non-instructional staff member. 

This result is, at face value, surprising at first glance, as scores of literature mostly propagate 

teacher effects on student outcomes as the most significant (LaFortune et al 2016; Hanushek 

1997). However, teacher effects alone have been shown to not account for graduation rate 
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increases and decreases in the dropout rate for public high schoolers; rather, support staff 

interventions have lead the charge (Robertson et al 2013, 3). Increased funding for academic 

support programs to ease the transition to high school and more access to guidance counselors 

for college or career selection increased the graduation risk for students from high-poverty and 

low-income counties when controlling for other characteristics, like class size and teacher 

earnings (Bloom 2010, 106).  

 Since the economic crisis of 2008, Maryland’s state general funding per student has 

increased 4.4 percent, which places it in the top forty percent of states since the recession. Many 

states, such as Oklahoma and Alabama, have seen funding decrease in that time frame by nearly 

25 percent (Center on Budget Policy and Priorities, 2018). Even though property values fell 

significantly as a result of the recession and state aid decreased sharply due to a reallocation of 

scarce fiscal resources to other areas, states with wealth equalizing funding schemes saw the 

smallest hits to their aid. Essentially, a progressive educational spending package like Maryland 

has helps to recession-proof aid to the greatest extent possible (Leachman et al 2017, 7).  

 The Maryland Department of Education may best be in a position to reexamine their 

current progressive wealth equalizing funding scheme. While previously mentioned studies have 

noted that Maryland’s current funding system has weathered the tumultuous tides of 2008’s 

recession, many school districts are still not receiving the funds necessary for them to ensure the 

quality of education the state desires. Per the Maryland Department of Education, nearly 60 

percent of public schools across the state have at least 40 percent of their student body eligible 

for free or reduced price lunches; in fact, in Kent, Somerset, and Caroline counties every single 

student is in need of such welfare. Maryland’s current financing scheme was examined by APA 

Consultants in 2017, and was found to allocate 4.9 percent fewer funds per pupil to poorer 
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districts than to richer ones. Essentially, Maryland’s public education finance system is not as 

progressive and wealth equalizing as it sets out to be. On the flip side of this truly progressive 

spectrum lies the state of Massachusetts, which spends nearly eight percent more on its low-

income and high-poverty counties (Johnson and Persico 2016, 174).  

 To lessen the funding gap at the county level, Maryland should consider increasing the 

weight in its progressive wealth equalization scheme for schools in low-income counties. The 

analysis performed likely supports the fact that more funds allocated to lower-income and high-

poverty counties will lead to a statistically significant increase in the county’s graduation rate. 

Further, the current scheme determines a county’s wealth by combining property values and 

income, which isolates households in low-income counties. Rather, based on prior studies and 

schemes in other states like Massachusetts, more weight should be allotted to income. 

Massachusetts prides itself on a similarly progressive state funding model, known as Chapter 70, 

except it places more weight on income than property values in its base calculations for local 

contributions which allows the state to assess how much a locality can contribute to its schools 

based on direct earnings and not a secondary asset class. Then, the state Board of Education fills 

in the budgetary gap with state funds to meet the budget it estimates the county will utilize in that 

fiscal year (Massachusetts Budget and Policy Center). The current model in Maryland provides a 

base level of per pupil funding with an additional multiplier based on the status of a county’s 

needs for serving low-income or special needs students. In 2016, the base state aid per county 

was $6,860 per pupil, and the compensatory multiplier for schools with a plurality of students 

from low-income areas was an additional 0.93 times the base state aid. If the state increases the 

base multiplier from 0.93 to 0.98 schools with at risk students would be able to spend nearly 

$400 more per pupil on critical support staff, a seemingly significant factor to student success.  
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The bottom line currently remains that Maryland is not fully allocating needed funds to its most 

vulnerable school systems at the county level, and the blame is likely best to be placed on the 

way the state calculates its base aid. By placing more weight on income and less on property 

values, more money can be rightly allocated to the higher-poverty districts. The 4.9 percent 

expenditure gap between wealthy and poor counties must be a focus of eradication by the Board 

of Education. By increasing the multiplier for base state aid to allocate more funds to schools in 

low-income districts and placing more weight on income in the base aid calculator, more 

expenditures will be allocated to the most vulnerable school systems. Examining funding and 

effects at the school and intra-county level is ostensibly obvious next step for policy makers to 

determine which schools need extra funding within the counties.  
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Conclusion 

 This multivariate ordinary least squares regression analysis at the county level in 

Maryland public high schools from 2013 through 2016 likely supports the notion that wealthier 

counties will spend more on certain programs to advance student outcomes. In this analysis, 

school support staff expenditures per pupil and wealth per pupil were the two most significant 

covariates that increased graduation rates across Maryland’s counties. A second regression was 

run including a dichotomous variable for county wealth per pupil as an added control; the 

significant coefficients remained static. While Maryland’s public school funding scheme is 

progressive and seeks to wealth equalize, there are still persistent gaps that must be addressed 

through determining wealth more so by income than property values. The emphasis on property 

values actually further isolates low-income and high-poverty counties, as property values have 

shown to not reflect wealth as accurately as when higher weight is placed on income. The 

funding scheme for wealth equalization should be preserved, but also updated to provide more 

fiscal support to the targeted at risk populations of low-income and special needs students not 

just at the district level, but at the school level as well. An added weight to the scheme’s 

calculations for schools specifically with high concentrations of low-income students will likely 

lead to a more efficient allocation of state funds. Further analysis will be most effectively 

conducted at the school level within districts to determine school management dynamics and to 

identify the tendencies of the highest performing schools across the state, regardless of county 

measures.  
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Appendix A. Regression Diagnostic Tests 

 

Figure 1. Residual test for homoscedasticity 
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Figure 2. Residual test for homoscedasticity for expenditures per pupil variable 

 

Figure 3. Residual test for homoscedasticity for county wealth variable  
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Figure 4. Residual test for homoscedasticity for standardized test percent variable 

 

Figure 5. Residual test for homoscedasticity for support staff variable 
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Figure 6. Test for heteroscedasticity  

 

Figure 7. Variance inflation factor test 
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Figure 8. Link test and Ramsey Reset omitted variable test 
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Appendix B. Second Regression Diagnostic Tests 

 

Figure 1. Residual test for homoscedasticity 

 

Figure 2. Variance inflation factor test 
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Figure 3. Link test and Ramsey Reset omitted variable test 

 

 

Figure 4. Expected tabulation of average graduation rates by poor or wealthy county 
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