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Abstract 

Not So Simple: Great Recession’s Nuanced Impact on Student Learning Outcomes 
Contextualized under No Child Left Behind and Georgia 

 

By John Wang 

The Great Recession began in December 2007 and ended in June 2009, causing sharp declines 
to GDP and unemployment. The impact of the Great Recession on student learning outcomes 
has not been studied very often. When the issue is addressed, it is typically not done in a 
rigorous manner. We examine the effects of the Great Recession in the context of No Child Left 
Behind and Georgia to determine the average effects on student learning outcomes, proxied by 
student test pass rates in Math, Reading, English-Language Arts, Science, and Social Studies. We 
conduct hypothesis tests to determine how poorer schools compare to richer schools by 
separating Title I Schools, in which 40% of students are on free/reduced lunch, and Non-Title I 
Schools, in which <40% of students are on free/reduced lunch. We distinguish between subject 
tests that are assessed under Adequate Yearly Progress (AYP) and those that are not because 
failing to pass tests assessed under AYP result in consequences, incentivizing schools to focus 
on those tests. Furthermore, we test whether there are distinctions between 
Elementary/Middle Schools and High Schools. We also use empirical models to examine effect 
magnitudes of the Great Recession in Title I Elementary/Middle Schools test pass rates. Our 
results find that there are similar effect directions between both Title I and Non-Title I Schools, 
significant decreases for tests not assessed by AYP for Elementary/Middle Schools but not High 
Schools, and significant increases for Reading/English-Language Arts for Elementary/Middle 
Schools as well Math/Science for High Schools. The empirical models confirm the effect 
directions and find statistically significant effect sizes for all test pass rates except Social 
Studies. In addition, we find that there are different effects of the Great Recession among 
different quantiles for each test pass rate. Results reveal a nuanced impact of the Great 
Recession and highlight two key implications: The Great Recession’s potential effect on long 
term learning outcomes and meeting AYP. The results extend beyond Georgia given that the 
Great Recession’s far reaching effect. Future research directions expands on the work by 
including different levels of education data as well as future economic downturns.  
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I. Introduction 

The Great Recession began in December 2007 and ended in June 2009; it led to sharp 

declines in Gross Domestic Product and Unemployment in the United States as well as the 

global economy (Weinberg 2013). While the aftermath of the Great Recession is still being 

examined, its effect on education has been less frequently researched. When it is researched, 

the impact of the Great Recession on education typically focuses on funding for schools/school 

districts or presents self-reported surveys that do not present sufficiently rigorous 

evidence(AASA 2010; Center for Public Education 2010). One recent paper examines the effect 

of the Great Recession on funding and subsequently the National Assessment of Educational 

Progress (NAEP) scores; however, the research fails to account for the broader educational 

context and implications of the Great Recession. In particular, the Great Recession took place 

while No Child Left Behind (NCLB), a major educational initiative from 2002 to 2015, legislation 

was in effect. 

Once hailed as a landmark piece of legislation to change the U.S. public education 

system for the better, NCLB has received an incredible amount of backlash even among its 

previously staunchest supporters. NCLB ushered in the standardized testing movements that is 

synonymous with “high-stakes testing,” tying rewards and punishments to schools and school 

districts when they fail to meet “Adequate Yearly Progress” (AYP). The penalties from failing to 

meet AYP can include: requiring supplemental educational services, opening a school to “school 

choice”, and restructuring a school. The paper does not attempt to argue in favor or against 

whether the penalties ultimately help or harm the schools; however, it focuses on NCLB’s AYP 

component as a crucial factor to understand the impact of the Great Recession on education. 
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The paper formally provides a quantitative examination of the impact of the Great Recession on 

student learning outcomes, proxied by test score pass rates, at the school district level. 

Furthermore, it attempts to develop a more nuanced picture than previous research; it 

examines how the Great Recession impacted poorer schools compared to wealthier schools. As 

a proxy for the comparison between poorer and wealthier schools, we separate Title I Schools, 

in which 40% of students are on free/reduced lunch, and Non-Title I Schools, in which <40% of 

students are on free/reduced lunch. In addition, we examine whether there are different 

effects on tests that are assessed by AYP because failing to meet AYP can result in punishments, 

incentivizing schools to focus dwindling resources on those tests. Finally, we examine whether 

Elementary/Middle Schools experienced the Great Recession differently than High Schools. The 

paper also attempts to determine to what extent the Great Recession had an impact on test 

pass rates themselves. After examining the direct effect of the Great Recession on test pass 

rates, the paper highlights broader implications of the effect: students may not develop strong 

foundational skills, harming them in the long term in their ability to succeed academically, and 

schools may have punishments imposed for failure to meet AYP.  

The research uses Georgia school districts; Georgia has readily accessible data through 

its NCLB report cards. Furthermore, Georgia is situated in a distinct context that facilitates a 

more nuanced understanding of what may be occurring in education. Using NAEP scores, a 

nationally representative assessment of American students’ knowledge, Georgia is reported to 

have significantly lower scores in Mathematics from 1992 to 2011 (Nations Report Card 2015) 

and significantly lower scores in Reading in 1994, 1998, 2003, and 2005. Being among the states 

in lower end of the spectrum, Georgia may provide insights on states positioned similarly to 
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Georgia relative to the United States. In addition, Georgia’s legacy of educational inequality 

provides another component that facilitates a more nuanced understanding of education; 

Georgia’s educational system evolved similarly to other Southern States in that there existed 

clear education inequalities among different racial groups. 

 Using data primarily from the “Title I Annual Reports” from 2004 to 2010, along with 

supplemental data on school district characteristics, the paper conducts a series of hypothesis 

tests comparing the average pass rates of students. The hypothesis tests use the Criterion-

Referenced Competency Test (CRCT) for Elementary/Middle Schools and the Georgia High 

School Graduation Test (GHSGT) for High Schools; the hypothesis tests compare before and 

after the Great Recession. We hypothesize that the Great Recession strictly decreased test pass 

rates for Title I Schools. For Non-Title I Schools, we hypothesize that the Great Recession would 

not necessarily decrease test pass rates for subject tests assessed by AYP, but it decreases for 

tests not assessed by AYP. In addition, we suspect distinctions between Elementary/Middle 

Schools and High Schools. We use empirical models to provide a more nuanced depiction of 

Title I Elementary/Middle Schools; through a series of regressions, we examine the extent to 

which the Great Recession impacted pass rates. Although various regressions were conducted, 

we focus on the results from the quantile regression and the fixed effects regression because 

the fixed effects model controls for misspecification that the previous pooled OLS model did 

not and the quantile regression provides insights on the differentiated impact among various 

quantiles.  

We find that the hypothesis tests reveal a more nuanced impact of the Great Recession 

on student learning outcomes. Title I and Non-Title I Schools had similar overall effect 
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directions; however, they did not always decrease. Some results had been particularly 

counterintuitive: some tests assessed by AYP had increased while others decreased from the 

Great Recession, and only sometimes tests not assessed by AYP had decreased. Furthermore, 

the previous result depended on whether it was a Elementary/Middle School or a High School. 

The counterintuitive results are as follows: Reading and English-Language Arts average pass 

rates increased significantly for Elementary/Middle Schools; Math and Science average pass 

rates significantly increased for High Schools; Social Studies had no significant change of pass 

rates for High Schools. We attribute the increases to additional funding sources for Reading 

programs enacted during NCLB but slightly prior to the Great Recession for Elementary / Middle 

Schools. For High Schools, we attribute both the increased funding sources for Math and 

Science prior to the Great Recession as well as the shift from Non-Title I Schools to Title I 

Schools; although the data does not allow us to fully study the phenomenon, the shift may have 

caused Non-Title I Schools to increase the number of students on free/reduced lunches beyond 

the <40% threshold and cause them be reclassified as Title I Schools. The remaining Non-Title I 

Schools would continue to be below the 40% threshold and be more likely to have better pass 

rates; the Non-Title I Schools that shifted to Title I classification would most likely be better 

than the Title I Schools already being measured, thus obscuring the impact of the Great 

Recession on Title I Schools. 

The empirical models find effect directions and statistical significance consistent with 

the hypothesis tests, including the counterintuitive results, for Title I CRCT pass rates with the 

exception of Social Studies. While the Pooled OLS regression did find statistical significance for 

Social Studies, the fixed effects OLS with controls did not. The effect sizes of the Great 
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Recession were large enough to make a difference in passing AYP. In addition, the effect sizes 

were not the same across all quantiles, as indicated by the quantile regression, and each 

subject indicated different trends of effect sizes. For Math, the school districts in the 25% to 

75% quantiles had the largest decrease caused by the Great Recession; for Reading and English-

Language Arts, the largest increases due to the Great Recession were in the lower quantiles, 

while the lowest increases were in the upper quantiles. For Science, the opposite was true; 

Science had the largest decreases in the upper quantiles and the lowest decreases in the lower 

quantiles. Trends for Social Studies were ignored and not interpreted due to the lack of 

statistical significance of the Great Recession in the fixed effects OLS with controls.  

The results provide a more nuanced insight of what happens as a result of the Great 

Recession in Georgia. We see that Title I and Non-Title I Schools have the same effect directions 

for each test and find distinctions between Elementary/Middle Schools as well as High Schools. 

With the empirical models, we see how the Great Recession directly influences the pass rates 

for all Title I CRCT tests except Social Studies along with a more nuanced picture of the varied 

impact of the Great Recession with respect to each quantile. The broader implication of the 

work is how it reveals the complex impact of the Great Recession on student learning 

outcomes; furthermore, it contextualizes the impact on student learning outcomes within NCLB 

and Georgia. Through the poorer student learning outcomes, students may not develop as 

strong foundational skills in a subject, thus being harmed in the long run to succeed 

academically. Also, the results of poorer student learning outcomes may directly punish schools 

through the failure to meet AYP. Using Georgia as the source of analysis, further facilitates a 

deeper understanding of the Great Recession of a school positioned similarly to Georgia, both 
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as a Southern State and as a state on the lower end of educational performance. We argue that 

the effects of the paper can be applied more broadly because of the Great Recession’s wide 

reaching effects throughout the country. Future directions of the work can extend to a more 

aggregated level of analysis incorporating different educational structures such as school and 

state levels. In addition, as future economic downturns occur, we can examine how they also 

impact education and determine ways to mitigate the effects in the future. 

 

II. Brief Background 

A. Georgia Education 

Historically, education in Georgia has had unequal outcomes; wealthy whites families 

sent their kids to the ‘Academy’ while poor whites occasionally sent their kids to ‘Old Field 

Schools’ or not at all in Antebellum period. Slaves were restricted from education 

opportunities: in 1829, Georgia passed an anti-literacy law that forbade teaching slaves to read 

or to write (Fields 2004). Following the Civil War, Georgia’s Constitution incorporated a 

provision to provide education to the people; in addition, the state signed into law “An Act to 

Provide for Education, and to Establish a General System of Georgia Schools” (Orr 1950). 

Despite the supposed mandates to provide public education, black individuals still suffered 

tremendous inequalities. Two key court cases exacerbated the inequalities: in Plessy v. 

Ferguson (1896), the courts ruled that separate facilities and accommodations were allowed as 

long as they were equal; in Cumming v. Richmond Board of Education (1899), the courts 

supported the shutdown of a public high school for black students in order to redistribute the 

funds for black elementary school students. Jones finds a lack of black high schools in the 
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period, marking a stark contrast of the opportunities and resources of black segregated schools 

compared to white schools (1917). In Du Bois’s 16th Annual Conference on “The Negro Common 

School,” he demonstrates that the salaries of Atlanta school staff had significant discrepancies 

between white and black teachers in 1911. Margo’s work confirms the inequalities: he 

identifies the black-to-white ratio of teacher salaries to below one-to-one and demonstrates 

that Separate-But-Equal kept literacy rates lower than what it would have been if funding was 

equalized (1990).  While the allocation of resources by the government was one component of 

the inequality, another was what James Anderson terms “double taxation,” a system in which 

blacks had to pay both direct and indirect taxes for their education. While white schools 

received the resources they needed, black schools had to demonstrate “self-help” by 

contributing labor and resources; such contributions were their indirect taxes to receive an 

education (1988).   

The explicit inequalities persisted for several decades; black parents, educators, and the 

NAACP attempted to get all the discrepancy in resources between white schools and black 

schools addressed (Siddle-Walker 2013). Their work culminated in Brown v. Board of Education 

of Topeka (1954); In Brown, the court ruled that school segregation could no longer continue. 

Georgia nevertheless resisted; Governor Vandiver declared “Separate Education – Segregated 

Facilities – are our objectives, first, last, and always” in a speech to members of the Senate and 

House of the General Assembly (1961). Despite Brown’s mandate to integrate with “all 

deliberate speed,” Georgia did not comply; over 100 school districts were litigated for not 

integrating. Furthermore, many of these court cases continue even in contemporary times 

(Georgia Advisory Committee to the United States Commission on Civil Rights 2007). The 
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impact of court ordered segregation, even in the present, represents the legacy of inequalities 

that continue; it necessitates consideration when examining modern-day school districts. 

While considering the legacy of Georgia’s history, similar states performed similar 

actions. Other Southern States had unequal educational outcomes, especially between black 

and whites. Furthermore, other Southern school districts continue to be litigated for court 

integration (Qiu, Yue, and Hannah-Jones 2018). Also similar to Georgia, other Southern states 

tend to perform poorly in Reading and Mathematic scores of the NAEP. These facilitate broader 

contexts of education. 

 

B. National Education and No Child Left Behind  

National Education leading up to NCLB 

The role of education in the United States has traditionally been under the purview of 

the states. The “U.S. Constitution does not mention education, and policymakers at all levels of 

government interpreted this silence to mean that states and localities should take responsibility 

for organizing and managing schools” (Rhodes 2012). The role has changed since the 1960s with 

the passing of the Elementary and Secondary Education Act of 1965 as part of President Lyndon 

B. Johnson’s War on Poverty; provision Title I designated a significant amount of funding to 

schools and school districts with a high percentage of students from low-income backgrounds. 

Under the Reagan administration, the report A Nation at Risk (National Commission on 

Excellence in Education 1983) was published, alarming the United States to push for drastic 

improvements in the public education system; this led to a push for standards-based education 

and called for accountability. George H.W. Bush unveiled a plan called America: 2000 that 
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attempted to reform education, but ultimately did not passed; Bill Clinton passed Goal: 2000, 

continuing the trend of the federal role in education while increasing accountability measures 

(Rhodes 2012). After George W. Bush took office, his landmark education bill quickly took hold: 

No Child Left Behind. 

 

NCLB 

The goal of NCLB is for all students, regardless of background, to reach 100% proficiency 

in Reading and Math (Bush 2001). The specifics are outlined below: educational agencies are 

allocated grant money based off the number of children, multiplied by the state’s average per-

pupil expenditure (§1124(a)(1) and §1124(c)). Additional funding for education is specified by 

other grants such as Title I; these grants attempt to make education funding more equitable. 

The additional funding provided by NCLB is not without a  

 

The goal of NCLB is for all students, regardless of background, must reach 100% 

proficiency by 2014 in reading and math (Bush 2001). It had specifics that are outlined below. 

Educational agencies are allocated grant money as specified in §1124(a)(1): local educational 

agencies are eligible to receive funding based off the number of children (§1124(c)) multiplied 

by state’s average per-pupil expenditure. Additional funding is specified by NCLB by other 

grants or Titles such as Title I. With this funding provided by NCLB, the federal government has 

also embedded accountability measures to determine whether the funding has gone to waste. 

A key provision of No Child Left Behind is the mandated Adequate Yearly Progress (AYP) which 

is a state determined measure of what all local educational agencies must meet with regards to 
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educational standards in order to be considered meeting AYP. AYP, as specified in 

§1111(b)(2)(C), indicates that the measure (i) applies the same high standards of academic 

achievement to all public elementary school and secondary school students in the State; (ii) is 

statistically valid and reliable; (iii) results in continuous and substantial academic improvement 

for all students; (iv) measures the progress of public elementary schools, secondary schools and 

local educational agencies and the State based primarily on the academic assessments 

described in paragraph (3), which include assessments in mathematics, reading or language 

arts, and sciences. The initial measurements for the AYP are specified in NCLB §1111(b)(2)(E), in 

which each state must use data from the 2001-2002 school year to establish the starting point 

and be based upon whichever is higher of the percentage of students at the proficient level: the 

State’s lowest achieving group of students or the school at the 20th percentile in State among 

all schools ranked by percentage of students at the proficient level. 

 NCLB has been the subject of intense criticism; it was supported as the landmark 

legislation needed to drastically improve America’s education to compete in an ever globally 

competitive market that would uplift all student populations (Ravitch 2013). Further research 

on the actual policy reveal different insights that are occurring: Darling-Hammond identifies a 

particularly profound result of the policy. The very students that NCLB claims that it is trying to 

help, low-scoring students, are pushed out due to the incentive to keep the ‘worst’ students 

from preventing AYP to be met (2007). In addition, while some broader research finds 

improvement in Mathematics prior to the implementation of NCLB, they find no such 

improvement in Reading (Dee and Jacobs 2010). While the improvement of Math achievement 

is certainly commendable from the policy implementation, the analysis neglects that studying 
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tests that are not formally assessed by NCLB. Pederson argues in her paper “What is Measured 

is Treasured” that the high stakes testing from NCLB actually narrowed testing for non-assessed 

subjects (2007); the clear incentive is to reduce resources in order to focus more on meeting 

AYP than ‘wasting’ students’ time and resources on what is deemed less relevant. Darling-

Hammond (2007) also calls out the narrowing of curriculum to strictly test-based instruction, 

especially with regards to tests assessed by AYP. Overall, NCLB has left unforeseen implications 

compared to when it was originally enacted as legislation.  

 

C. No Child Left Behind in Georgia 

The federal laws of NCLB extends funding to Georgia, requiring the state to comply with 

accountability mandates. As specified by NCLB, each educational agency designs the 

accountability measure and progress for the AYP goals. Georgia’s comprehensive plan is 

outlined in the state application submitted to the federal government for NCLB; State of 

Georgia: Consolidated State Application Accountability Workbook (2010) breaks down Georgia’s 

implementation of AYP. The core components that go into NCLB’s implantation of AYP that are 

pertinent to this paper are reporting, baseline tests, AYP requirements for each year, 

determination of whether local educational agency meets AYP, and consequences of failing to 

meet AYP. 

 

Reporting 
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 Reporting begins once the results of the relevant tests arrive at the Georgia Department 

of Education (GaDoE). The tests are taken annually in March and provided to the GaDoE in May. 

Furthermore, Georgia’s implantation of NCLB indicates that “All public schools (including public 

charter schools) and local education agencies are required to make AYP in accordance with 

Federal requirements”. Georgia creates a “report card” for local educational agencies, districts, 

and public schools to demonstrate that Georgia meets federal requirements. The report card 

specifies both disaggregated and aggregated data as well as information on student subgroups.  

 

Baseline Tests 

 AYP requires that schools and local educational agencies be accountable based off 

standardized tests. Whatever tests end up being used must be consistent with NCLB’s AYP 

requirement. In Georgia, the baseline tests are as follows: Criterion-Referenced Competency 

Tests (CRCT) in Mathematics, Reading, and English-Language Arts; Georgia’s High School 

Graduation Test (GHSGT) in Mathematics and English-Language Arts; Georgia Alternate 

Assessment for students with significant cognitive disabilities. The respective scales for students 

with regards to each assessment are found in Figure 1. As specified in NCLB, the starting points 

for AYP is from 2001-2002. Figure 2 provides Georgia’s initial starting points.  

 

AYP Requirements 

After reaching a baseline for Georgia, the following table indicates the Annual 

Measurable Objectives (AMOS) that Georgia local educational agencies must meet in order to 

be considered making “Adequate Yearly Progress”. Figure 3 and Figure 4 indicate what goals 
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must be met. It must be noted that Georgia combines English and Language Arts, which are 

actually two separate CRCTs in order to create a single indicator for Elementary and Middle 

Schools. 

 

Meeting AYP 

 Georgia’s State Accountability System makes determinations annually as to whether 

local educational agencies have reached AYP goals. The decision flow for making the 

determination is as follows: 

1) Determine whether a subgroup (race, disabilities, immigrants) is at least 40 students 

2) Determine whether a subgroup meets the 95% participation requirement in tests 

related for AYP 

3) Determine whether AYP is met regarding the percentage of students that are 

proficient/advanced compared to Georgia’s AMOS for Mathematics, Reading, and 

English-Language Arts.  

 

When the conditions of AYP are not met, such as 95% participation, or the subgroup 

requirement of 40 students, a confidence interval will be applied for schools with 10 to 39 full 

academic year students with their test scores. If the confidence interval indicates that AYP is 

not met, a multi-year averaging method is used as another computation for a school to reach 

AYP. Finally, if multi-year averaging does not work, then the “safe-harbor method” is applied; 

the percentage of students not meeting proficiency must decrease by 10% or more from the 

preceding year.  
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Failing to Meet AYP 

At a systemwide level, if a school district is unable to meet the AYP goals, the 

consequences are demonstrated through Figure 5. At a school level, if an individual school is 

unable to meet AYP goals, the consequences are outlined in Figure 6.  

 

D. Economic Downturns 

Economic downturns have occurred in the past, yet the examination of the impact is 

limited. Judd documents the “drastic cuts in budgets and salaries … to as much as 25 to 40 

percent” while other “schools in a number of states and localities have been closed completely” 

in the midst of the Great Depression (1933). Attempts to document the Great Recession and 

impact came from a multitude of education groups. The American Association of School 

Administration report survey results of budget cuts, furloughs, laying off employees, reducing 

curriculum opportunities (2010). Similar confirmations of the Great Recession are made by the 

Kansas Center for Economic Growth and the Center for Public Education; however, their 

conclusions have been drawn from survey results. Concrete evidence in support of the decrease 

in school budgets can be found from Chakrabati, Livingston, and Setren in their examination of 

New York State school district finances and Bhalla, Chakrabati, and Livingston in their 

comparison of New Jersey and New York’s per full-time equivalent. Both results conclusively 

found that the Great Recession decreased school finances. Evans, Schwab, and Wagner (2014) 

use aggregated national data as well as school district data to identify that nearly 300,000 

teachers and school personnel lost their jobs, schools dependent on state government funds 
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were particularly vulnerable, inequality in school spending rose sharply during the Great 

Recession, and that the government’s effort to mitigate impact of the Great Recession on 

education with the American Recovery and Reinvestment Act was successful. While funding 

and curriculum cuts are certainly proxies for understanding the impact on students, direct 

quantitative assessments are crucial. Jackson, Wigger, and Xiong focus their work on examining 

school budget waste and how the Great Recession may have forced cuts on ‘wasteful 

spending’; they find that core operation spending had decreased and report that a 10% school 

spending cut reduced test scores by about 7.8% of a standard deviation for NAEP data (2018). 

Their work is certainly part of the beginning steps for assessing the impact of the Great 

Recession; however, NAEP data is limited in that Math and Reading are primarily measured. 

Both Math and Reading are assessed by NCLB, failing to reveal what else may be occurring as a 

result of the Great Recession.  

 

III. Review of Factors Affecting Student Achievement 

Overall Districts 

 Student learning outcomes are highly complex and nuanced; however, the broader 

district level is more limited in scope of how it can potentially impact student learning 

outcomes in addition to what is deemed quantifiable. The overall school districts’ influential 

factors can be examined through the classification of district type, the size of the district, and 

the district level expenditures. The classification of district type is through the degree in which 

the school districts are considered “urban”; the classification reveals underlying characteristics 

that can be shared among districts with similar types of classifications. Lankfold, Loab, and 
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Wyckoff find that nonwhite, poor, and low performing students from urban areas often end up 

with less qualified teachers in New York (2002). Urban districts have fallen to an abysmal state 

post Brown v. Board of Education (Blanchett, Mumford, and Beachum 2005) such that they are 

underfunded and under resourced with larger portions of poor, minority students while 

suburban school districts are touted as the best academic with wealthy white students. Another 

key factor found is that primarily black urban districts tend to perform poorly when compared 

to other school district types; Lleras finds this result by studying national data from the National 

Educational Longitudinal Study (2008).  In addition to distinctions between urban and rural 

school districts, Reeves discusses the challenges faced by rural districts from demographics to 

financial characteristics that generally create a lack of accessibility for students as well as a 

myriad of other issues that rural districts face against No Child Left Behind’s accountability 

(2003).   While the degree of which a school district is considered urban is relevant, there is 

additional relevance in the actual size of the school district. Friedkin and Neccoche (1998) find 

that students perform better in smaller schools and worse in larger schools and districts, but 

Diaz finds that there is no significance to district size (2008). the methodology of Diaz is through 

a regression that include the three variables under study: district size, socioeconomic status, 

and local property tax rate onto various test scores. The methodology does not properly control 

for all possible factors that may influence student achievement. The findings of Fowler and 

Walberg (1991) also appear to contradict Diaz’s conclusion; by running a regression that 

included 23 school characteristics to control for other factors, they find smaller school districts 

may be more efficient in enhancing educational outcomes. Beyond district sizes, there is a final 

broad district level factor of school expenditures that are argued to both potentially enhance or 
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be ineffective in bettering student learning outcomes. Walberg and Fowler (1987) find that 

expenditure does not significantly impact student achievement. Their work is part of a larger 

amount of work that argues “money doesn’t matter”: Hanushek finds that there is no 

consistent impact of increasing expenditures on student achievement (1989, 1994, 1996). Dee 

argues that measures such as “per-pupil expenditures” may confound the different effects of 

resources; he finds a 10% increase in per-pupil non-instructional expenditures implies that 

graduation rates fall by 3.3% (2005). The overall district level research has other components 

such as organization structure and district leadership, but no quantitative measurements of 

such a structure are available. 

 

Students and Class Room 

 While district level factors are crucial in examining student learning outcomes, broader 

factors that are salient include teacher quality, socioeconomic status, race, gender, and class 

sizes. These are factors that pertain to the individual context but can simultaneously be 

aggregated and studied easily at the school district level. From Lankfold, Loab, and Wyckoff 

(2002), the most qualified teachers systematically go to more attractive school districts rather 

than the poor urban districts. Darling-Hammond puts together a comprehensive review of 

teacher quality in assessing student achievement, finding that teacher quality is positively 

significant in student learning outcomes (2000). In addition, she notes the potential effect of 

having teachers that subject matter knowledge and background may play, but highlight that the 

results are mixed and potentially inconclusive. In a multilevel examination of academic 

achievement at a student, school, and district level, Caldas and Bankston (1999) find that 
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student achievement is linked to racial composition, poverty, and family structure. Further 

work finds similar types of results. In “The Race Gap in Student Achievement Scores: 

Longitudinal Evidence from a Racially Diverse School District”, Bali and Alvarez (2004) find that 

achievement gaps develop for both black and Hispanic students. While the race gap exists, it 

has the potential to continue: Frankenberg and Lee argue that school districts are rapidly 

resegregating (2002). From what Lleras (2008) finds, the racial segregation is overall 

detrimental to student learning, at least among 8th and 10th grade students. The racial make-up 

of the school district plays a further important role. In addition to the racial make-up, gender is 

a typically included variable; Farkas, Sheehan, and Grobe (1990) find that girls tend to perform 

better than boys overall and note potential prejudices teachers may have toward one ethnicity 

than another. It is one of many studies that emphasize the gender differences as well as the 

potential intersection of gender and race. Finally, long standing arguments of the class size are 

also emphasized; however, there is some emphasis that class size may not be as important as 

teacher quality (Sanders & Rivers, 1996; Wright, Horn, & Sanders, 1997). Darling Hammond 

similarly notes that class size, although sometimes significant, show weaker relationship to 

student achievement when aggregated to the state level (2000). Overall there are a wide 

variety of factors at play that influence student achievement. At the school district level, this 

paper touches on all relevant factors that can be quantified; however, there is so much more 

that may potentially be unmeasured or occurs at a more granular level.  
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IV. Data and Methodology 

For this analysis, the various data sources are used to compile panel data on Georgia’s 

public school districts. The first data source is the GaDoE from the report “Title I Programs 

Annual Report” using data from 2004-2010. The report cards were unavailable prior to 2004, 

and for the 2010-2011 school year and beyond, a new mathematics test was administrated 

(U.S. Department of Education 2010), which would change the basis of comparison. While the 

window of time for evaluation is relatively brief, the 180 school districts over a course of 6 years 

provide sufficient amount of data. Another key limitation of the data set is the restriction to the 

school district level– individual schools shifted between Title I and Non-Title I status over time. 

Although the exact effect of the change is unknown on whether it was primarily Elementary and 

Middle Schools or High Schools, the potential implications of such a shift are changes in test 

score pass rates, the dependent variable of study. One year of individual school data is 

collected from 2008-2009 to provide some limited additional information. The report contains 

detailed information on school districts across school years including the following: percentage 

of students that are economically disadvantaged, or on free/reduced lunch, pass rates for CRCT 

and GHSGT for Title I and Non-Title I schools. 

The next data source is pulled from the National Center for Education Statistics in which 

the Common Core of Data is used. The Common Core of Data surveys school districts 

throughout the country; however, the data is pulled specifically for Georgia school districts. In 

this analysis, we pull the number of teachers in each school district from the Common Core of 

Data. In addition, the National Center for Education Statistics has another data set called the 

“District Universe Files,” which are used for the classification of school districts in to “City”, 
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“Town”, “Suburbs”, or “Rural” districts. We incorporate the relevant school district 

classifications as how “urban” a particular school district is.  

The analysis also incorporates expenditure data collected from the GaDoE. The “Quality 

Basic Education Reports” from 2004-2010 report information on school district teacher 

experience, revenue, and enrollment by gender and race. The data from the “Quality Basic 

Education Reports” do not precisely align with the “Title I Programs Annual Report”; however, 

they do fall within the same academic year. While it does contain information on what 

percentage is funded by the federal, state, and local levels, the analysis only uses the per 

student Full Time Equivalent (FTE), which measures the average funding per full time student.  

In addition to the previous data sources, we make use of information available from the 

Georgia Advisory Committee to the United States Commission on Civil Rights as well as 

ProPublica. These data sources provide further data points on the history of the respective 

school districts and whether they were litigated in the past for court ordered integration. The 

Georgia Advisory Committee to the United States Commission on Civil Rights is conducted in 

2007, and the initial data points come from that data set. The ProPublica data source provides 

the remaining pieces of information on when some school districts were declared to be unitary 

status. 

The final data source used is through the St. Louis Federal Reserve for unemployment 

and median income. The data is reported on a yearly basis for each Georgia county. The data 

does possess an inherent limitation: most school districts are countywide; however, there are 

independent school districts that exist tied strictly to a city. The independent school districts 

are adjusted to match the unemployment and median income of the county in which they 
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reside in. If an independent school district resides in more than one county as some do, the 

county in which the majority portion of the city is contained in is used. 

A summary of the definitions of all pertinent variables can be found in the Appendix 

Definitions. In addition, the descriptive statistics of each variable can be found in Table 1. 

 

Hypothesis Tests 

A series of hypothesis tests are conducted to compare student learning outcomes, 

proxied through subject pass rates, before the Great Recession and after the Great Recession. 

The motivation for using hypothesis tests are due to the restrictions imposed by the data; the 

shifts of Non-Title I Schools to Title I Schools creates not missing at random data that needs to 

be removed from the analysis. The systematic way in which the day is missing would bias a 

regression model as well as any potential testing done. The hypothesis test, recognized as 

falling under the same purview of bias, is intended to strictly attempt to measure effect 

direction. The full extent of the removal on the number of school districts as a result is found in 

Table 2.  

The hypotheses, summarized in Table 3, are divided into Elementary/Middle Schools 

and High Schools, Title I and Non-Title I Schools, and tests related to AYP and tests unrelated to 

AYP. The 2004-2005, 2005-2006, and 2006-2007 school years are averaged to construct the 

“Before the Great Recession,” while the 2008-2010 school years are averaged to construct the 

“After the Great Recession” data. Each hypothesis test examines whether there is a difference 

in means between “Before the Great Recession” and “After the Great Recession” for the 

average percent test pass rate using a Dependent T-Test for test pass rates that were normally 
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distributed and a Wilcoxon-Mann-Whitney Test for non-normally distributed test pass rates. 

The determination of each test pass rate’s normality can be found in Table 4 and Table 5 as 

well as Figures 7-24. The overall classification is found in Table 6.  

 

Empirical Models 

  The empirical models utilized determine the impact of the Great Recession on Title I 

Schools for each Math, Reading, English-Language Arts, Science, and Social Studies pass rates. A 

dummy variable was created for the Great Recession, specifying the 2008-2010 school years as 

the years of impact. Using Title I Schools’ test pass rates as the dependent variables, several 

regressions were conducted to gauge the impact of the Great Recession. A simple OLS 

regression was conducted in order to provide a baseline effect of the Great Recession. Next, an 

OLS regression with control variables incorporated was used to assess the effect of the Great 

Recession after accommodating all potential factors that influence test pass rates. Finally, a 

quantile regression with control variables incorporated was used to gauge the differentiated 

impact of the Great Recession among the 10%, 25%, 50%, 75%, and 90% quantiles. The 

regressions are respectively specified in Model 1, Model 2, and Model 3. Yit is a vector specifying 

the following test pass rates: Title I CRCT Math, Title I CRCT Reading, Title I CRCT English-

Language Arts, Title I CRCT Science, and Title I CRCT Social Studies. 

 Although the literature review compiled a comprehensive list of possible factors that 

explain student learning outcomes at the aggregated school district level, the school learning 

outcomes are highly nuanced and complex. The analysis incorporates fixed effect models, 

which assumes that unobservable factors are time-invariant, to account for issues of omitted 
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variables, or misspecification, given the nuanced and complexity of assessing student learning 

outcomes. The fixed effects model is applied to the simple regression to develop a new baseline 

effect of the Great Recession, which is specified in Model 4. Finally, Model 5 applies the fixed 

effect model to the regression while incorporating control variables to assess the effects of the 

Great Recession after accommodating the potential factors found in the literature review that 

impact student learning outcomes. The fixed effects model was not applied to the quantile 

regression because the techniques for such are still under development (Angrist, 

Chernozhukov, Ferandez-Val 2004). μY specifies the population mean of the test pass rate, 

while each μ iteration specifies the population mean of the Great Recession as well as the 

control variables and error term. 

 

Model 1 (Simple OLS)          (1) 

 

Yit = Bo + B1(Great Recession) + ε         

 

Model 2 (OLS with Controls)         (2) 

 

Yit = Bo + B1(Great Recession) + B2(Median Income) + B3(Unemployment) + B4(Per FTE Total) + 

B5(Schools) + B6(Class Size) + B7(Training and Experience) + B8(Desegregation Status) + 

B9(Urbanization)+ B10(White Percentage) + B11(Female Percentage) + B12(Economically 

Disadvantaged Percentage) + B13(Title I Percentage) + B13(Median Income X Unemployment) + 

B14(Schools X Class Size) + B15(Schools X Urbanization) + B16(Schools X Title I Percentage) + B17 
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(Class Size X Economically Disadvantaged Percentage) + B18(White Percentage X Economically 

Disadvantaged Percentage)+ B19(White Percentage X Female Percentage) + ε 

 

Model 3 (Quantile Regression with Controls) 

Qθ(Pass Rate % | z) = zβ(θ)         (3) 

n-1 ∑ρθ(Pass Rate %i - ziβ)         (4) 

   ρθ   = {θμ  for μ ≥ 0 }        (5) 

 {(θ-1)μ  for μ < 0 } 

Qθ(Pass Rate % | z) for θ ∈ (0,1) denotes the θth quantile distribution of the Pass Rate %, given 

z, a vector of the control variables found in the Appendix. β(θ) is the vector of quantile 

regression coefficients. For given θ ∈ (0,1), β(θ) is estimated by minimizing β using (4) and (5).  

 

Model 4 (Simple Fixed Effects) 

Yit – μY = Bo + B1(Great Recession – μGreat Recession) + (ε - με)     (6) 

 

Model 5 (Fixed Effects with Controls)        (7) 

Yit – μY = Bo + B1(Great Recession – μGreat Recession) + B2(Median Income – μMedian Income) + 

B3(Unemployment – μUnemployment) + B4(Per FTE Total – μPer FTE Total) + B5(Schools – μSchools) + 

B6(Class Size – μClass Size) + B7(Training and Experience – μTraining and Experience) + B8(Desegregation 

Status – μDesegregation Status) + B9(Urbanization – μUrbanization)+ B10(White Percentage – μWhite Percentage) 
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+ B11(Female Percentage – μFemale Percentage) + B12(Economically Disadvantaged Percentage – 

μEconomically Disadvantaged Percentage) + B13(Title I Percentage – μTitle I Percentage) + B13(Median Income X 

Unemployment – μMedian Income X Unemployment) + B14(Schools X Class Size – μSchools X Class Size) + 

B15(Schools X Urbanization – μSchools X Urbanization) + B16(Schools X Title I Percentage – μSchools X Title I 

Percentage) + B17 (Class Size X Economically Disadvantaged Percentage – μClass Size X Economically 

Disadvantaged Percentage) + B18(White Percentage X Economically Disadvantaged Percentage – μWhite 

Percentage X Economically Disadvantaged Percentage)+ B19(White Percentage X Female Percentage – μWhite 

Percentage X Female Percentage) + (ε - με) 

 

V. Results 

Hypothesis Testing 

The results of the Hypothesis Test are summarized in Table 7, which provide further 

information on whether the method was a Dependent T Test or a Wilcoxon-Mann-Whitney 

Test, the test statistic of the hypothesis test, and the p-value. 

For Hypothesis 1(a), we reject the null hypothesis that the average percentage of 

students that passed is the same before and after the Great Recession for Title I CRCT Math; 

however, we fail to reject the null hypothesis for Title I CRCT Reading and Title I CRCT English-

Language Arts. The conclusion of Hypothesis 1(a) indicates a varied impact of the Great 

Recession even among tests that are assessed by AYP. The mixed impact does not support the 

idea that the Great Recession had caused an overall decrease for Title I Schools even for tests 

that are assessed by AYP.  
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For Hypothesis 1(b), we reject the null hypothesis that the average percentage of 

students that passed is the same before and after the Great Recession for both Title I CRCT 

Science and Title I CRCT Social Studies. The conclusion of the hypothesis test conducted for 

Hypothesis 1(b) supports the idea that Title I Schools suffer for tests that are not assessed by 

AYP. 

For Hypothesis 2(a), we fail to reject the null hypothesis that the average percentage of 

students that passed is the same before and after the Great Recession for Non-Title I CRCT 

Math. For Non-Title I CRCT Reading and Non-Title I CRCT English-Language Arts, we reject the 

null hypothesis, indicating a significant increase in average percentage of students that passed 

when comparing before and after the Great Recession. The results do not conclusively support 

that Non-Title I Schools had an overall increase in test pass rates related to AYP. 

For Hypothesis 2(b), we reject the null hypothesis that the average percentage of 

students that passed is the same before and after the Great Recession for both Non-Title I CRCT 

Science and Non-Title I CRCT Social Studies. The conclusion of the hypothesis test conducted for 

Hypothesis 1(b) supports the idea that Title I Schools would suffer for tests that are not 

assessed by AYP. 

 While Title I and Non-Title I Elementary and Middle School pass rates cannot be directly 

compared due to the data limitation as well as the potential bias caused by the non-missing at 

random data values that were removed, it is interesting to see similarities before and after the 

Great Recession when examining the same tests. This observation is made with reservations 

since the bias of the non-missing at random could skew the overall direction of the Non-Title I 

Elementary and Middle Schools. No matter whether the students are from schools classified as 
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Title I or Non-Title I, the overall school district pass rates demonstrate that Math, Science, and 

Social Studies decrease on average while Reading and English-Language Arts increase on 

average. 

For Hypothesis 3(a), we fail to reject the null hypothesis that the average percentage of 

students that passed is the same before and after the Great Recession for Non-Title I GHSGT 

Math; however, we reject the null hypothesis for Non-Title I GHSGT English-Language Arts, 

indicating a significant decrease in average percentage of students that passed when comparing 

before and after the Great Recession. The conclusion of Hypothesis 3(a) indicates a mixed 

impact of the Great Recession on the tests assessed by AYP; however, the results flipped. They 

do not conclusively indicate that Title I High Schools had an overall decrease for test pass rates 

related to AYP.  

For Hypothesis 3(b), we fail to reject the null hypothesis that the average percentage of 

students that passed is the same before and after the Great Recession for both Non-Title I 

GHSGT Science and Title I GHSGT Social Studies. The conclusion for the hypothesis test 

conducted for Hypothesis 3(b) directly contradicts the idea that Title I Schools would suffer in 

student learning outcomes for tests that are not assessed by AYP.  

For Hypothesis 4(a), we reject the null hypothesis that the average percentage of 

students that passed is the same before and after the Great Recession for Non-Title I GHSGT 

Math, indicating a significant increase in average percentage of students that passed when 

comparing before and after the Great Recession.; however, we fail to reject the null hypothesis 

for Non-Title I GHSGT English-Language Arts. The conclusion of Hypothesis 4(a) indicates a 

mixed impact of the Great Recession on the tests assessed by AYP; however, the results flipped. 
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They do not conclusively indicate that Title I High Schools had an overall decrease for test pass 

rates related to AYP.  

For Hypothesis 4(b), we fail to reject the null hypothesis that the average percentage of 

students that passed is the same before and after the Great Recession for both Non-Title I 

GHSGT Science and Title I GHSGT Social Studies. The conclusion for the hypothesis test 

conducted for Hypothesis 4(b) directly contradicts the idea that Title I Schools would suffer in 

student learning outcomes for tests that are not assessed by AYP.  

Similar to the situation of Title I and Non-Title I Elementary and Middle Schools, the Title 

I and Non-Title I High Schools cannot be directly compared due to data limitations as well as the 

potential bias caused by the non-missing at random data values that were removed; however, 

they demonstrate similar trends when comparing the same test before and after the Great 

Recession. Math and Science pass rates increase on average, English-Language Arts decreases 

on average, and Social Studies appears to not have changed at a statistically significant level on 

average.  

 Overall, the hypothesis test results do not match up to the broader hypotheses that Title 

I Schools will systematically suffer due to the Great Recession regardless of whether the test is 

assessed by AYP; similarly, Non-Title I Schools are not consistently improving test pass rates 

even during the Great Recession. There are also distinctions between how Elementary and 

Middle Schools were impacted by the Great Recession when compared to High Schools. Even if 

the conclusion reached is that tests assessed by AYP is mixed, Elementary and Middle Schools 

had significantly lower Math pass rates on average and significantly higher Reading and English-

Language Arts on average, while High Schools had the opposite for before and after the Great 
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Recession. The differences from Elementary, Middle, and High Schools also lead to an overall 

mixed result of tests not assessed by AYP: Elementary and Middle Schools had significantly 

lower pass rates on average for both Science and Social Studies; however, High Schools had 

significantly higher Science pass rates on average and no statistically different Social Science 

pass on average when comparing before and after the Great Recession. Possible explanations 

are subsequently explored in the Discussion section. 

 

Empirical Models 

The results of Model 1 are reported on Table 8, results of Model 2 are reported on Table 

9, and results of Model 3 are reported on Table 10, 11, 12, 13, and 14. The simple OLS from 

Model 1 indicates that the Great Recession was statistically significant among Reading, English-

Language Arts, Science, and Social Studies at a 5% significant level for Title I CRCT pass rates. 

The exception to the statistical significance is Math pass rates for Title I CRCT.  

The Math pass rate has a negative sign in the simple OLS model with a relatively small effect 

compared to the other tests; however, the simple OLS model shows that the Great Recession 

has potentially large effects for test pass rates that are statistically significant. the Great 

Recession has an average impact of increasing Reading pass rates by 5.587% and English-

Language Arts by 4.571% compared to the before the Great Recession period. A percentage 

pass rate increase of that magnitude may boost schools enough to meet AYP goals; to put the 

magnitude size in context, the previous percentage pass rate increase was 6.60% for Reading/ 

English-Language Arts– the Great Recession increase is extremely close. In contrast, the 

potentially large effect for the Great Recession occurs in the negative direction for both Science 
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and Social Studies. Although Science is not accessed through AYP, the -4.470% average pass 

rate decrease due to the Great Recession compared to pre-recession levels is similar in 

magnitude to English-Language Arts, indicating a potentially large effect size. The impact of the 

Great Recession on Social Studies greatly exceeds the other tests; the -13.359% average pass 

rate decrease due to the Great Recession compared to pre-recession pass rates is several times 

larger than the other effect sizes, furthermore, the negative sign emphasizes the large potential 

economic downturns can have on student learning outcomes. The initial examination of the 

Great Recession without control variables serve as a baseline in contextualizing the impact 

before the other factors are accounted for. 

 The addition of control variables in Model 2 causes several deviations from the simple 

OLS model. The statistical significance and signs of the effects remain the same among the 

variables even after incorporating control variables into the analysis with the exception of 

Math, which becomes statistically significant. The magnitudes fluctuate drastically for some 

tests while barely adjusting for others. For Math, the occurrence of the Great Recession caused 

a -3.555% average pass rate decrease for school districts, when compared to the simple OLS 

model, it is nearly a 400% change from the original statistically insignificant magnitude of -

.990% on average. Another test that had a drastic increase in magnitude was Science; Model 2 

adjusted the impact of the Great Recession to -7.369% pass rates on average from the simple 

OLS model’s -4.470% pass rate on average. The magnitudes Title I CRCT Reading is relatively 

similar when comparing the 5.587% pass rate increase on average from Model 1 to Model 2’s 

5.277% pass rate increase on average. Finally, the magnitudes of both Title I CRCT English-

Language and Social Studies decreased; the change for English-Language Arts was slightly below 
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a 1% average pass rate decrease with the additions of the control variable, making the impact 

of the Great Recession go from 4.571% average pass rate increase to 3.602% average pass rate 

increase. Social Studies experienced a much drastic shift from Model 1 to Model 2: the pass rate 

decrease went from -13.359% on average to -4.108% on average. In addition, the control 

variables varied in statistical significance; only Per FTE and the interaction between White 

Student Percentage and Economically Disadvantaged % had consistently been statistically 

significant in all tests. Another key note is that relative to the control variables, the Great 

Recession had an effect size that is greater than most other variables with the exception of City 

dummy variable in most scenarios and White Student percentage. While Model 2 provides a 

more realistic depiction of the impact compared to Model 1, Model 3 using quantile regression 

will facilitate further insights. 

 In the quantile regression conducted, the Great Recession is reported to be statistically 

significant among all quantiles used in the regression. The overall economic signs remain the 

same to the simple OLS model as well as the OLS model with controls. The magnitudes 

produced from Model 3 change compared to Model 2, especially since the use of quantiles 

provide a more nuanced picture of how the Great Recession impacted Title I CRCT pass rates. 

For Math average pass rate decrease from the Great Recession, the magnitudes are smaller for 

the 10% and 90% quantile compared to the magnitude from Model 2, while the 25%, 50%, and 

75% quantiles all have greater magnitudes than Model 2. School districts that were either in the 

lower or upper end of Math had a smaller impact than those in the middle. Among Title I CRCT 

Reading pass rates, the 10% and 25% quantiles had larger magnitudes than the OLS model with 

controls, while the 50%, 75%, and 90% quantiles had smaller magnitudes. Another core 
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component to note is that another trend emerged: there is a decreasing impact of the Great 

Recession’s average pass rate increase as school districts fall into middle and upper end of the 

distribution. English-Language Arts is similar to Reading in that both the 10% and 25% quantiles 

have larger magnitudes than the OLS models with control and the same trend with the 

exception that the 90% quantile is slightly higher than the 75% quantile, but both are much 

lower than the 10% quantile. The Great Recession appears to be disproportionately benefit the 

school districts that have the lowest pass rates for Reading and English-Language Arts. Although 

both Science and Social Studies decreased pass rates on average due to the Great Recession, 

they have opposite trends. Science has the middle and upper quantiles with average decrease 

magnitudes greater than the magnitudes from Model 2, while Social Studies has the lower and 

middle quantiles with average decrease magnitudes greater than the magnitude from Model 2. 

As school districts go from lower quantiles to higher quantiles, Science pass rates decrease at 

larger magnitudes, meaning the Great Recession, on average, impacted Science pass rates more 

for school districts that had pass rates that were higher. Social Studies is the opposite in that as 

school districts go from the lower quantiles to the upper quantiles, pass rates decrease at 

smaller magnitudes. The significance of such is that the Great Recession had an average impact 

on Social Studies pass rates at the school districts that were already on worse performing. 

Overall the addition of Per FTE and Training and Experience are statistically among all of the 

variables, while the remaining controls varied in significance depending on the test. Some 

interesting controls that are significant are the dummy variables for court ordered integration, 

which has a negative direction, and unitary status, which has a positive direction; they both 
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have effect sizes that are roughly 1% average pass rate change, when they are significant. This 

may indicate to small degree that historical backdrops play.  

 As noted previously in the Empirical Models section, the complexity of student learning 

outcomes combined with misspecification calls for the addition of a fixed effects model; the 

results of Model 4 can be found in Table 15, and the results of Model 5 can be found in Table 

16. From Model 4, the effect size and effect directions are similar to Model 1. When the control 

variables are added to the fixed effect model, Model 5 deviates from the baseline established in 

Model 4, furthermore, certain effect magnitudes deviate from Model 2, but the overall effect 

direction remain consistent with all other models. For Title I CRCT Math pass rates, the effect 

size is several times larger than the baseline from Model 4, similar to the effect changes that 

occurred when comparing Model 1 to Model 2; however, the effect size for Model 5 is larger 

than Model 2 with a -4.391% change in average pass rate compared to -3.555% change in 

average pass rate. Overall, the impact of the Great Recession on Title I CRCT Reading pass rates 

remained relatively similar before and after the fixed effects adjustment with differences 

between Model 1 and Model 4 coefficients to be .002 and differences between Model 2 and 

Model 5 coefficients to be .013. When examining Title I CRCT English, the magnitude of the 

fixed effects model with controls is smaller than the OLS model with controls; there is decrease 

of magnitude from 3.602% on average in Model 2 to 3.020% on average in Model 5. In Title I 

CRCT Science and Title I Social Studies pass rates, the impact of the Great Recession had greatly 

been mitigated when incorporating a fixed effects model; the magnitude size of the Great 

Recession’s impact on Title I CRCT Science pass rates decreased from -7.369% on average to -

3.254% on average, cutting the magnitude nearly in half. The impact of the Great Recession on 
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Title I CRCT pass rates when applying fixed effects model is nearly ¼ of the impact when no 

fixed effects are applied, and the Great Recession is no longer deemed even statistically 

significant. Also, in contrast to Model 4, only the percentage of Title I Schools was statistically 

significant in the fixed effects model for all tests. The overall application of the fixed effects 

models helped shape a more robust model such that the Great Recession is still considered 

impactful even under potential misspecification for all student learning outcomes except social 

studies. 

 

VI. Discussion 

 As mentioned previously, the hypothesis tests are useful in establishing a rough baseline 

of the impact of the Great Recession’s direction. Recognizing that the data limitations along 

with the potential bias from non-missing at random exists, we cautiously make assertions 

because we do not necessarily suspect that the school districts that remain are completely 

unrepresentative of the broader trends ongoing as a result of the Great Recession. With that in 

mind, the hypothesis tests reveal results that do not necessarily match up to some of the 

broader hypotheses. Title I Schools do not appear to systematically suffer from the Great 

Recession, nor do Non-Title I Schools seem to be more resilient from the impact of the Great 

Recession. For both Title I and Non-Title I Schools, they possessed similar broader trends for 

each of the tests pass rates examined under hypothesis testing from before and after the Great 

Recession. Although Title I and Non-Title I Schools are not directly comparable with one 

another to directly assess whether they were impacted to the same degree due to the 

limitations previously mentioned, the effect directions remain the same. 
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 In a further drill down of the Great Recession impact, whether the test is assessed for 

AYP purpose have overall mixed results. Among Elementary and Middle Schools, Math 

continues to decrease for both Title I and Non-Title I Schools while Reading and English-

Language Arts increase; in contrast, both Science and Social Studies have significant pass rate 

decreases. The Science and Social Studies pass rates for Elementary and Middle Schools appear 

consistent with common criticisms of NCLB that resources do get focused toward tests that are 

assessed by AYP, given that the Great Recession leads to a drop in school resources, that 

decrease may be funneled toward Math, Reading, and English-Language Arts. The shift in 

resources even towards tests assessed by AYP may have a mitigating effect on those particular 

tests; however, it does not explain why Reading and English-Language Arts pass rates increase 

after the Great Recession while Math pass rates do not. A possibility for why Reading and 

English-Language Arts pass rates have an overall increase while Math does not may be due to 

existence of extensive supplemental initiatives: “Early Reading First” and “Reading First” were 

two new literacy initiatives for young children introduced by NCLB (NCSL n.d), and they 

received additional budgetary support in 2005-2006 school year (U.S. Department of Education 

2005). Given the focus on young children, the positive effects of the additional budget support 

may manifest when the children reach 3rd grade, the year in which CRCT pass rates are counted 

for AYP; a child that started Kindergarten in 2005-2006 would begin being assessed in the 2008-

2009 school year, and a child that started 1st Grade in 2005-2006 would begin being assessed in 

the 2007-2008 school year. Math did not receive an equivalent boost until the 2006-2007 

school year with several new initiatives developed like “Math Now,” but reading programs 

simultaneously received increased funding as well (U.S. Department of Education 2006). The 
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students benefiting from the math initiative may also see delayed effects from the time spent 

to develop and implement the new program, thus delaying the overall reflection in Math test 

pass rates. The Math test pass rate significant average decrease could then be attributed to the 

Great Recession. 

While Elementary and Middle Schools appear to follow the idea that budgetary 

restrictions shift resources toward tests assessed by AYP, High Schools do not see a similar 

result. Instead, Math and Science pass rates appear to significantly increase on average in the 

time period while Social Studies does not have significant changes, and English-Language Arts 

has significant decreases on average. An underlying factor of the hypothesis tests is the shift 

from Non-Title I Schools to Title I Schools during the Great Recession period, which serves as a 

component of the possible explanation of why High Schools’ respective pass rates ended up 

differently that Elementary and Middle Schools. The shift from Non-Title I to Title I has a 

twofold effect: with Non-Title I Schools generally performing better than Title I Schools, the 

shift increases the overall average of the Title I Schools; simultaneously, since the classification 

of Title I is a reflection of the overall student incomes (40% on free/reduced lunch determines 

Title I Status), the schools that remain as Non-Title I classification would be the schools with 

wealthier students, who are more likely to perform better on tests. While the same concept 

may potentially apply both Elementary and Middle Schools as well as High Schools, the overall 

number of schools that are Elementary and Middle Schools differ from High Schools as well as 

the overall percentage of Title I Schools, as seen in Table 17. In the 2008-2009 school year, 

there were 1790 Elementary and Middle Schools with 65.9% of them classified as Title I; in 

contrast, there were 363 High Schools with 25.6% of them classified as Title I. While individual 
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test pass rates were not available, we see that the respective percentages that met AYP is 

different, with 88.5% of Title I Elementary and Middle Schools meeting AYP compared to 35.8% 

of Title I High Schools meeting AYP. In addition, we see that 93.7% of Non-Title I Elementary 

and Middle Schools that met AYP as 93.7% and Non-Title I High Schools that met AYP as 64.4%. 

We reasonably assume that even if resources are allocated to tests assessed by AYP, the 

original test pass rates for schools that met AYP was higher than test pass rates of schools that 

did not meet AYP. The effect of a shift of Non-Title I Schools to Title I Schools would have a 

more distinctive impact for High Schools given that there are so much fewer Title I schools as 

well as fewer that met AYP than Elementary and Middle Schools. This shift may indicate why 

Social Studies pass rates have no statistically significant changes even despite resources not 

going towards the program. For Math and Science, the combination of the shifts from Non-Title 

I to Title I along with the increased funding for STEM education from the $120 million 

Secondary Mathematics Initiative (U.S. Department of Education 2005) and $380 million to 

improve math and science instruction (U.S. Department of Education 2006) could explain why 

the pass rates for Math and Science increased in the time period instead of having no 

statistically significant changes or decreased. Even despite the shift, English-Language Arts had 

significant decreases for both Title I and Non-Title I Schools; similar to Math in Elementary and 

Middle Schools, the Great Recession simply had a significant negative direction impact on test 

score pass rates for English-Language Arts. 

 To extend beyond the hypothesis tests, empirical models are used for Title I CRCT test 

pass rate. The empirical models confirm the same effect directions as the hypothesis tests; 

however, they further assist in teasing out the nuances of the effect of the Great Recession. The 
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initial baselines established from both Model 1 and Model 4 both indicate the same effect 

directions; however, the magnitudes change when controls are incorporated into the models, 

as found in Model 2 and Model 5. Furthermore, under the examination of different quantiles 

through Model 3, there appears to be a differentiated impact of the Great Recession. While 

overall we do not consistently see a decrease of all test pass rates from the Great Recession, 

the various funding additions as well as the focus toward tests that are assessed by AYP provide 

explanations for why that may occur. What is especially key to note is what occurred in Model 3 

and Model 5. Although Model 3 does not control for misspecification, it is still reasonable to 

utilize; even using Model 5, we find that the combination of both fixed effects with the control 

variables indicate statistical significance for the Great Depression variable in Title I CRCT Math, 

Reading, English-Language Arts, and Science – the only exception was Title I CRCT Social Studies 

pass rates. Model 5 does indicate further changes in average effect size, especially for Math, 

English-Language Arts, and Science; however, that would not necessarily invalidate the 

overarching trends that are happening when examining the various quantiles with the 

exception of Social Studies due to the lack of statistical significance. The differentiation of the 

impact of the Great Recession along with the subsequent trends are actually quite promising 

for Reading and English-Language Arts: they both have a positive direction in terms of the 

impact of the Great Recession, and the Great Recession has an increasing trend such that 

school districts that were on the lower quantiles had higher average pass rates increases than 

school districts on the upper quantiles. The broader implication of the result is that although 

those school districts, particularly at the lower end, may not be doing well relative to other 

school districts, the time period in which the Great Recession occurred ushered in 
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disproportionately more increases to pass rates on average for those respective tests. The 

trend would actually serve to decrease the gap between the top performing school districts and 

the worst performing school districts, helping further reduce the gap in student learning 

outcomes. The trend that occurs in Science pass rates also reduces the gap between top 

performing school districts and the worst performing school districts but in a manner that is not 

beneficial to society: Title I CRCT Science pass rates have significantly larger decreases in the 

upper quantiles than the lower quantiles. Math pass rates also had a significant decrease but 

had lessened effects on both the 10% and 90% quantiles; the bulk of the schools from the 25% 

to 75% quantiles had much larger decreases. The overall decrease in student learning outcomes 

for Science and Math are particularly worrisome; American society has placed a greater 

emphasis on STEM education in order to compete in an ever more competitive global economy, 

and with the Great Recession’s impact, students are unable to meet that. The impact doesn’t 

stop there: the skills built in Math and Science during Elementary and Middle School serve as 

the foundation for learning future Math and Science. Students that may have been pushed out 

of schools as Darling Hammond (2000) mentioned, may suffer even further than what the test 

pass rates indicate. 

 Although the analysis focuses explicitly on student learning occurs as proxied by test 

pass rates, there is a broader impact because the Great Recession occurred when No Child Left 

Behind was under effect– Schools still had to meet AYP goals. The failure to do so still resulted 

in imposed consequences with increasing harsh results for schools that missed AYP in previous 

years. No position is taken on whether the consequences of allowing school choice or 

restructuring a school is beneficial or hurtful to student learning outcomes; however, the Great 
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Recession had an indirect impact on reaching those imposed consequences. With the Great 

Recession indicating a significant decrease on Math pass rates, and Math pass rates tied to AYP, 

schools may not have sufficiently reached the score to meet AYP. No individual school level 

data is used in the analysis to confirm, but if a school was not performing to par to meet AYP 

prior to the Great Recession, it is logically unlikely that it will do so once the Great Recession 

occurs. Furthermore, the extensive time period in conjunction with the slow recovery of 

schools from the Great Recession increases the possibility that schools may continue to not 

have met AYP, receiving harsher consequences as a result. 

 While the data under analysis is strictly Georgia, the impact of the Great Recession is 

certainly extendable to other states given how devasting it was to the entire country. Although 

each state may have felt a distinctive impact given its own respective education context, the 

results found in Georgia may be comparable to states that share similar key characteristics to 

Georgia: Southern states that fall on the lower end of educational performance as measured by 

the NAEP. From the Georgia analysis, we find instances in the quantile model in which the 

dummy variable for court ordered integration and unitary status as significant; the effect of the 

court ordered integration control variable had a negative effect direction while the unitary 

status variable had a positive effect, an indication that the broader legacy of inequalities come 

into play even while examining the Great Recession. 

   

VII. Conclusion 

 From examination of Georgia’s aggregated school district data, we find that the Great 

Recession is impactful. The paper reveals results that facilitate a more nuanced understanding 
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of the Great Recession that hasn’t yet been thoroughly examined. In a limited manner, we find 

that Title I and Non-Title I Schools had similar overall effect directions, yet the results were 

simultaneously counterintuitive due to the statistically significant increases found for some 

Reading and English-Language Arts for Elementary and Middle Schools as well as Math and 

Science for High Schools. We explain the addition of funding sources as reasons to influence the 

increase in pass rates even despite an economic crisis as devastating as the Great Recession. 

Furthermore, we identify the data limitation of the shifts of schools from Non-Title I to Title I as 

a potential factor that influenced Social Studies to have no statistically significant change before 

and after the Great Recession. In addition to the hypothesis tests conducted, the empirical 

models better our understanding of the extent in which the Great Recession had influenced the 

various pass rates for each test. The empirical models confirmed similar effect directions as the 

Hypothesis tests, yet it did not find statistical significance for the impact of the Great Recession 

on Social Studies pass rates after accounting for all possible controls along with bias from 

misspecification. The magnitude of the effects of Great Recession’s impact, from the fixed 

effects model with controls, are in a large enough range to potentially whether AYP is met. The 

broader connection is such that with the magnitude of the effect sizes sufficiently large, 

especially for Math, which is assessed by AYP, schools could potentially be moved towards 

“Needs Improvement”. The escalation of punishments is similarly possible due to the long-term 

effects of the Great Recession that extend beyond even the immediate Great Recession period. 

Punishments are one aspect. The fundamental broader impact of the Great Recession is the 

harm it places on student learning outcomes: skills developed in any subject matter serve as the 

foundation for future learning; students are hurt when they have weaker educational 
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foundations. Further research on the impact of the Great Recession, or any economic 

downturn, is crucial in order to support the development of the necessary policies and 

legislation to mitigate the effects felt from the Great Recession. Further extensions may be to 

also incorporate more granular data from individual schools; the data limitations at the school 

district level with the shift from Non-Title I to Title I Schools could be addressed. Finally, with 

the addition of all the additional layers into the analysis, a hierarchical linear modeling 

technique could be applied, revealing the Great Recession’s impact at the individual level while 

incorporating factors of the broader structures of each educational context. 
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IX. Appendix 
 
Section 1: Data 
 
Definitions 

Dependent Variables: 
 

Title I CRCT (Math/Reading/English-Language Arts/Science/Social Studies): The 
percentage of students in Title I schools within the school district that passed the CRCT 
for the respective tests of Math, Reading, English-Language Arts, Science, or Social 
Studies. 
 
Non-Title I CRCT (Math/Reading/English-Language Arts/Science/Social Studies): The 
percentage of students in Non-Title I schools within the school district that passed the 
CRCT for the respective tests of Math, Reading, English-Language Arts, Science, or Social 
Studies. 
 
Title I GHSGT (Math/English-Language Arts/Science/Social Studies): The percentage of 
students in Title I schools within the school district that passed the GHSGT for the 
respective tests of Math, English-Language Arts, Science, or Social Studies. 
 
Non-Title I GHSGT (Math/English-Language Arts/Science/Social Studies): The percentage 
of students in Non-Title I schools within the school district that passed the GHSGT for 
the respective tests of Math, English-Language Arts, Science, or Social Studies. 
 
Independent Variable 
 
Great Recession: A dummy variable that indicates with a “1” the Great Recession period 
in the 2008-2010 school years. 
 
Control Variables 
 
School District: All School Districts in Georgia starting from 2004 (Excluding Atlanta 
Public Schools) 
 
Median Income: The median income at a county level. School districts that are not 
county based, such as independent city school districts, use the median income for the 
county in which they reside. For non-county school districts that reside in multiple 
counties, the income of the majority residing district is used. 
 
Unemployment: The unemployment rate at a county level. School districts that are not 
county based are adjusted similarly to Median Income. The county unemployment rate 
for which the majority of the residing school district falls under is used.  
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Per FTE: The average amount of money spent for a full time equivalent student 
 
Schools: The total number of schools in a school district 
 
Class Size: The number of students that are in a class, on average, in a school district. 
This variable is computed by taking the total amount of teachers divided by the total 
amount of students in the school.  
 
Training and Experience: Teacher’s training and experience at a school district level. 
Training and Experience is used to grant additional funds for Quality Basic Education 
funding. https://law.justia.com/codes/georgia/2010/title-20/chapter-2/article-6/part-
4/20-2-161/ 
 
Status: Status of whether a school district has not been litigated in the past for court 
ordered integration, been litigated and remains litigated during the time period of 2004-
2010, or litigated and declared integrated (unitary status).  
 
Urbanization: Classification of whether the school district is in a city, town, suburb, or 
rural area 
 
White Percentage: The percentage of the school district students that identifies as white 
or Caucasian. 
 
Female Percentage: The percentage of the school district students that identify as 
female 
 
Economically Disadvantaged: The percentage of students in the school district eligible 
for free or reduced-price lunch 
 
Title I Percentage: The percentage of schools in the school district that are classified as 
“Title I” schools. Variable is constructed from the count of Title I schools in the districted 
divided by the total count of schools in the district.  
 

Descriptive Statistics 
 

https://law.justia.com/codes/georgia/2010/title-20/chapter-2/article-6/part-4/20-2-161/
https://law.justia.com/codes/georgia/2010/title-20/chapter-2/article-6/part-4/20-2-161/
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Table 1: Descriptive Statistics 
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Missing Data 

 
Table 2: Missing Data 
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Section 2: Hypothesis Testing 
 
Hypotheses 

 
Table 3: Hypotheses 
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Normality 

 

 

 

 

 
Table 4: CRCT Normality Tests 
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Table 5: GHSGT Normality Tests 

 

 
Table 6: Normality Classification 
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Results 

 
Table 7: Hypothesis Test Results 
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Section 3: Empirical Model Results 
 

 
Table 8: Simple OLS (Model 1) 
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Table 9: OLS with Controls (Model 2) 
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Table 10: Math Quantile Regression (Model 3) 
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Table 11: Reading Quantile Regression (Model 3) 
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Table 12: English-Language Arts Quantile Regression (Model 3) 
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Table 13: Science Quantile Regression (Model 3) 
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Table 14: Social Studies Quantile Regression (Model 3) 
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Table 15: Simple Fixed Effects OLS (Model 4) 

 

 
Table 16: Fixed Effects OLS with Controls (Model 5) 
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Section 4: Miscellaneous Tables 
 

 
Table 17: Title I Percentage 

 
Section 5: Miscellaneous Figures 
 
Georgia AYP 
 
CRCT Point Scale: 
Level 1- Below 800: “Does not Meet Standard” 
Level 2- 800-849: “Meets Standard” (Proficient student achievement) 
Level 3- 850-950: “Exceeds Standard” 
GHSGT English/Language Arts and Sciences Point Scale: 
Level 1- Below 200: “Below Proficiency” 
Level 2- 200-234: “Basic Proficiency” (Proficient Student Achievement) 
Level 3- 235-274: “Advanced Proficiency” 
Level 4- Above 275: “Honors” 
GHSGT Mathematics Point Scale: 
Level 1- Below 516: “Basic” 
Level 2- 516-524: “Proficient” 
Level 3- Above 525: “Advanced” 
 

Figure 1: CRCT / GHSGT Point Scales 
 

 

 
Figure 2: Georgia Starting AYP 
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Figure 3: Georgia Test Pass Rate for AYP 

 

 
Figure 4: Georgia High School AYP Time Line 
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Figure 5: School District Consequences 

 

 
Figure 6: School Consequences 
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Hypothesis Testing Normality 

 
Figure 7: Title I Math CRCT Normality 

 

 
Figure 8: Title I Reading CRCT Normality 
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Figure 9: Title I English-Language Arts CRCT Normality 

 
 

 
Figure 10: Title I Science CRCT Normality 
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Figure 11: Title I Social Studies CRCT Normality 

 
 

 
Figure 12: Non-Title I Math CRCT Normality 
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Figure 13: Non-Title I Reading CRCT Normality 

 
 

 
Figure 14: Non-Title I English-Language Arts CRCT Normality 
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Figure 15: Non-Title I Science CRCT Normality 

 
 

 
Figure 16: Non-Title I Social Studies CRCT Normality 
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Figure 17: Title I Math GHSGT Normality 

 
 

 
Figure 18: Title I English-Language Arts GHSGT Normality 
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Figure 19: Title I Science GHSGT Normality 

 

 
Figure 20: Title I Social Science GHSGT Normality 
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Figure 21: Non-Title I Math GHSGT Normality 

 
 

 
 Figure 22: Non-Title I English-Language Arts GHSGT Normality 
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Figure 23: Non-Title I Science GHSGT Normality 

 
 

 
Figure 24: Non-Title I Math GHSGT Normality 
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Pass Rates Over Time 

 
Figure 25: Title I CRCT Math Pass Rates 
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Figure 26: Title I CRCT Reading Pass Rates 
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Figure 27: Title I CRCT English-Language Arts Pass Rates 
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Figure 28: Title I CRCT Science Pass Rates 
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Figure 29: Title I CRCT Social Studies Pass Rates 
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Figure 30: Non-Title I CRCT Math Pass Rates 

 



82 
 

 
Figure 31: Non-Title I CRCT Reading Pass Rates 
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Figure 32: Non-Title I CRCT English-Language Arts Pass Rates 
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Figure 33: Non-Title I CRCT Science Pass Rates 
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Figure 34: Non-Title I CRCT Social Studies Pass Rates 
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Figure 35: Title I GHSGT Math Pass Rates 
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Figure 36: Title I GHSGT English-Language Arts Pass Rates 
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Figure 37: Title I GHSGT Science Pass Rates 
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Figure 38: Title I GHSGT Social Science Pass Rates 
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Figure 39: Non-Title I GHSGT Math Pass Rates 
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Figure 40: Non-Title I GHSGT English-Language Arts Pass Rates 
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Figure 41: Non-Title I GHSGT Science Pass Rates 
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Figure 42: Non-Title I GHSGT Social Science Pass Rates 

 
Title I % 
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Figure 43: Title I Schools Over Time 
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Figure 44: Title I % Over Time 

 
 


