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Abstract 
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linked individual US Census records, reveals that temporary school closures had 
lasting effects on literacy and income in adulthood. Those affected by the 
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role with younger cohorts more affected by early developmental disruptions and 
older cohorts more affected by prolonged closures. 
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1. Introduction 
What are the effects of school closures on economic outcomes in adulthood? In this paper, I 

examine an episode where school closures affected a large portion of the student population 

for a prolonged period. Specifically, I examine the effects resulting from an event whereby 

schools unexpectedly closed for at least one year in Virginia during the 1870s. The existing 

literature on school closures has studied the loss of summer instruction (Kuhfeld et al., 2020), 

weather related closures (Marcotte and Hemelt, 2008; Hansen, 2011; Goodman, 2014), 

differences in instructional timing (Lavy, 2015), teacher strikes (Johnson, 2011; Jaume and 

Willén, 2019), student absences (Liu et al., 2021; Cattan et al., 2022), and previous pandemics 

(Ager et al., 2020; Meyers and Thomasson, 2020). However, most of the school closures 

examined by the existing literature were relatively short-term compared to episode examined 

in this paper or the closures experienced during the Covid-19 pandemic.1  

In this paper, I examine the long-run effects of school closures lasting at least one year 

using hand-collected administrative school records from every county and city in Virginia 

during the late-1870s. I also use linked records from the 1880 and 1910 US Censuses which 

allows me track individuals who were eligible for school around the time when the closures 

occurred into adulthood. My analysis focuses on student population cohorts that were most 

likely affected by the funding reduction (i.e., those who were between the ages of 5 and 21 

when the school closures occurred) compared with those who were both younger and older as 

well as those living in counties bordering Virginia. I find that the school closures likely lowered 

occupational income scores by around 5 percent (equivalent to 0.09 standard deviations) for 

those affected. I also find higher illiteracy rates in adulthood for those who grew up in a county 

that closed schools.  

I find evidence school closures reduced literacy and income in adulthood through two 

mechanisms. First, the school closures temporarily disrupted access to schools during critical 

periods of development when student cohorts were first learning to read and write (i.e., those 

who were between the ages of 5 and 9 when the school closures occurred). Second, the school 

closures affected older student cohorts (i.e., those between the ages of 10 and 14) by disrupting 

school enrollment for periods longer than the school closure. This was true for both Black and 

White students. However, I show evidence that the school closures only had persistent effects 

 
1 Previous pandemic related school closures in the US that have been studied were relatively short-lived. For 
example, Ager et al. (2020) find that the average length of school closures in 171 cities was 36 days for the 1918-
19 pandemic. Meyers and Thomasson (2020) do not have data on the average length of school closures.  
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on enrollment for Black student cohorts. These results are robust to differences in school 

quality.2  

Interestingly, I find that the school closures had an effect on income score in adulthood for 

White but not Black student populations. I find that if schools had not closed during the 1870s, 

the Black-White gap in income score may have been as much as 5 percentage points higher in 

1910 for the student population cohort of the 1870s. 

I also find that those children who lived in counties that did not close schools had higher 

levels of upward intergenerational mobility compared to children of similarly ranked fathers 

who lived in counties that closed schools. White school-aged children who lived in counties 

that did not close schools and grew up at the twenty-fifth percentile of the state income 

distribution were 4.5 percentile rank points higher than children at the same income rank but 

in counties that closed schools. For most cohorts, I find that the effect of schooling on upward 

intergenerational mobility was larger for those growing up at the bottom of the income 

distribution but had a small or no effect for those growing up at the top.  

I also find that Black school-aged children who lived in a county that closed schools were 

no more likely to be upwardly economically mobile that those who lived in a county where 

schools remained open. These findings are robust to controlling for differences in school 

quality and school district segregation at the time when the schools initially closed. 

Examining the long-run effects of school closures is relevant considering schools were 

temporarily closed to in-person instruction in many countries as a public health strategy to 

mitigate the spread of Covid-19 (Hale et al., 2021; OECD, 2021).3 Due to obstacles associated 

with the transition to remote learning, these decisions resulted in lost access to educational 

resources, including instruction, that did not affect populations equally.4 Several studies have 

suggested that the immediate effects of lost access on educational outcomes have been negative 

(Maldonado and De Witte, 2020; Egnzell et al., 2021; Halloran et al., 2021; Tomasik et al., 

2021; Agostinelli et al., 2022; Goldhaber et al., 2022; Blanden et al., 2022). It will be years 

before the long-run effects of school closures associated with the pandemic are fully 

understood. Therefore, examining this historical experience of prolonged school closure may 

 
2 See Figure A1 in the appendix for correlation coefficients between school closures and school quality for both 
Black and White schools.  
3 Students in West Africa were also affected by school closures that lasted many months during the Ebola epidemic 
that began in 2013 (Meyers and Thomasson, 2020).  
4 “Covid learning loss has been a global disaster,” The Economist, July 7, 2022, at 
https://www.economist.com/international/2022/07/07/covid-learning-loss-has-been-a-global-disaster. 
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be a useful guide for policymakers considering the persistent effects of losing access to 

schooling. 

My main analysis follows male student cohorts into adulthood by linking the 1880 and 

1910 US Censuses using name, year of birth, birthplace, and race.5 In addition, I link sons with 

their fathers to compare the average occupational income rank of children exposed to differing 

levels of school resources conditional on their father’s occupational income rank. I also use 

administrative data collected by local school districts pursuant reporting requirements 

mandated by Virginia state law. Each county superintendent was required to administer a 

school census, to collect information on the student population, and to prepare financial 

statements that were sent to the Virginia Department of Public Instruction for each school year 

beginning with 1870-71. These financial statements contain an immense amount of information 

on the organization of schools including the number of schools opened, the number of teachers 

hired, students enrolled, the number of potential students not enrolled, and school funding from 

different levels of government and private charity. This information allows me to observe 

county level variation in school resources over time. 

My empirical strategy exploits the heterogenous response of counties to an unanticipated 

veto of a funding bill by the state governor that had the effect of reducing state funding per 

student population by 60 percent for the 1878-79 school year. By the 1879-80 school year, state 

funding had been restored to a level above that prior to the veto-induced reduction. During the 

affected school year, more than 45 percent of White schools and more than 40 percent of Black 

schools closed across the state. On average, student enrollment fell by about 50 percent. 

However, because schools were locally administered, not all counties responded equally to the 

loss in state funding. Some counties responded by closing schools entirely, others closing only 

a portion of their schools, and still others relied on local revenues to supplement the loss in 

state funds to keep schools open. I also exploit the fact that not all students were eligible for 

school when the closures occurred. Some were too young and some were too old to have been 

affected by the closures even if they lived in a county where the schools closed.  

The paper contributes to our understanding of the effects of schooling on intergenerational 

mobility. I find that certain cohorts of Black and White children were more likely to be 

upwardly mobile if they lived in a county that did not close schools in response to the funding 

reduction. This supports the finding using contemporary data that access to educational 

 
5 I use the linking algorithm developed by Abramitzky et al. (2014) and dataset described by Abramitzky et al. 
(2020). 
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resources is important to economic mobility (Chetty et al., 2014). The difference in upward 

mobility associated with children who lived in counties where schools remained open was 

especially profound for students who grew up at the bottom of the income distribution. 

However, the effects of schooling were larger for White students than Black students. 

Other studies have found a contemporary Black-White gap in upward mobility for those 

living in the Southeastern United States of about 10 percentile rank points (Chetty et al., 2020).6 

I find that among the White student population with fathers in the 25th  percentile of income, 

those who grew up in counties that closed schools had a mean rank of 45.7, compared to 50.2 

for those who grew up in counties that did not close schools after controlling for differences in 

school quality. Among the Black student population with fathers in the 25th percentile, those 

who grew up in counties that closed schools had a mean rank of 40.2, which was no different 

for those who grew up in a county that did not close schools. This implies that the school 

closures had no effects on the overall mobility of Black students. In the absence of an effect 

and given what we know about the poor social mobility of Black students, this points towards 

other mechanisms such as discriminatory policies in the labor market that the cohorts would 

have experienced in adulthood.  

The findings support another prominent conclusion in the literature that the Black-White 

income differential after the Civil War was related to access to educational resources (Margo, 

1985; Whatley and Wright, 1994; Card and Krueger, 1992; Aaronson and Mazumder, 2011; 

Carruthers and Wannamaker, 2017a, 2017b). However, I only find a negative effect of school 

closures on the occupational income scores of White workers after controlling for differences 

in school quality and school district segregation. This finding alongside the intergenerational 

mobility estimates provide evidence that mechanisms besides access to quality schooling are 

important in explaining Black-White differences in economic outcomes.7 

2.  The 1878 school closure 
In 1871, the Virginia legislature enacted the Funding Act which replaced debt issued by the 

state prior to the Civil War with bonds worth two-thirds of the original amounts (Cooper et al., 

2016). The Funding Act also allowed these interest-bearing coupons to be used to pay state 

 
6 Chetty et al. (2020) calculate the difference in mobility at the twenty-fifth percentile of fathers.  
7 There are two hypotheses commonly used to explain the Black-White earnings gap (Margo, 1990). The human 
capital hypothesis suggests that Blacks were far less likely to attend school and, when they did, those schools 
would have lower quality. The institutionalist hypothesis suggests that the real problem was not lower quality or 
quantity of schooling, but rather historical patterns of employment segregation.  
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taxes. These coupons accounted for about half of the state’s tax receipts during the 1870s 

(Dailey, 2000; Tarter, 2016). However, these coupons could not be used to fund government 

services. By 1878, the state had an annual budget deficit that the state auditor estimated would 

require a 75-percent tax increase to close (Dailey, 2000). 

In response to the budget deficit, the state legislature passed a bill prohibiting the payment 

of a portion of taxes using the coupons and earmarking money collected for public schools. 

The state funds for public education were tied to the student population in a school district, 

which was determined by a school census of the population between the ages of 5 and 21 living 

in a school district (not the number of enrolled students). The governor vetoed the bill in 

February 1878. The veto initiated a funding reduction that would not be resolved until March 

1879. State funding for schools was thus immediately reduced by about 60 percent, or from 

$0.64 to $0.26 per the student population. 

There were four sources of funding for public schools: state, county, and district funds, as 

well as private donations. The schools were governed locally through a county superintendent 

and a board of trustees. School trustees and county governments had the ability to raise 

additional revenue to supplement state funding conditional on local support and the existence 

of a tax base. However, counties and school districts did not have time to plan for a tax increase 

given the abruptness of the veto. Many school districts opted to close existing schools rather 

than to replace lost revenue. The result of this decision was a heterogenous response to the 

funding reduction. Figure 1 shows the percent of Black and White schools that closed in each 

county during the 1878-1879 school year.  

 

[Insert Figure 1 about here] 

 

Immediately prior to the funding reduction, about 50 percent of the White and 32 percent 

of the Black student populations were enrolled in school. After state funding was reduced, total 

enrollment fell by 46 percent with nearly half of all White schools and 40 percent of all Black 

schools closing across the state. By the 1879-80 school year, state funding had been restored, 

two-thirds of counties had reopened schools, and enrollment rebounded to near pre-reduction 

levels as a percent of the student population (see Table A1 in the appendix). Nearly 90 percent 

of counties had reopened schools within two years of the funding restoration. 
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3.  Hypotheses 
My hypothesis is that school closures affected long-run economic outcomes by reducing access 

to educational resources. I identify two mechanisms: a reduction in instructional time during 

the 1878-79 school year, and delayed enrollment or re-enrollment. The effects would likely be 

larger in counties that closed a higher percentage of schools, as well as for student populations 

that did not have access to resources that might have supplemented lost instructional time. This 

would include those with lower incomes or those without exposure to literacy at home. The 

effects would also be larger for younger student population cohorts who were just learning to 

read and write as well as for cohorts that were more likely to have been enrolled when the 

initial disruption occurred.   

The school closures in Virginia during the late-1870s were prolonged (i.e., lasted at least a 

year), widespread (i.e., schools closed in nearly every county), and affected access for student 

populations differently depending on whether they were Black or White and where they lived 

when the closures occurred. The differences in access were because local governments 

ultimately managed public education which provided for segregated schools. This led to 

variation in local responses within both the state and counties to the state funding reduction. 

Further, children were eligible for school only in their school district and county of residence.  

There is a substantial literature on the effects of present-day school closures on educational 

outcomes. However, most of the literature examines relatively short closures, ranging from a 

few days to a few months, that are confined to specific age groups (Blanden et al., 2022). This 

literature predominantly examines short-run educational outcomes, such as test scores or other 

measures of subject matter aptitude, given limited data that tracks student outcomes over long 

periods of time (Blanden et al., 2022). The preponderance of this evidence suggests that school 

closures have negative effects on educational outcomes that are larger for low-income students 

and other disadvantaged groups. 

The few works which examine school closure in a historical setting focus on the 1918-19 

flu pandemic. Ager et al. (2020) track students that were affected by school closures associated 

with the 1918-19 pandemic and found little evidence that they were negatively affected in terms 

of educational attainment or labor market outcomes in adulthood. This may not be surprising 

given that many factors can ultimately influence economic outcomes in adulthood and students 

who missed instruction may be able to eventually make up lost benefits by the time they reach 

adulthood. However, Ager et al. (2020) acknowledge important distinctions associated with 

the 1918-19 pandemic, including high absentee rates for students enrolled in schools that 
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remained open, the lack of remote learning options that can disproportionately affect high 

income students, and that schools closed for relatively short periods (the average length of a 

school closure was 36 days).  

Another difference with the 1918-19 pandemic is that it is difficult to distinguish between 

the long-term effects of illness and the school closures. The 1918-19 pandemic had a significant 

effect on children (Luk et al., 2001). Therefore, children who missed school may have also 

experienced a debilitating illness that may have affected economic outcomes later in life. 

However, children not enrolled in school during the 1870s were likely working. For instance, 

about 85 percent of White males between the ages of 10 and 14 in 1878, and 90 percent of 

Black males of the same age cohort, were working if they were not enrolled in school.8 It was 

even the case that 20 percent of school age children between 5 and 9 were working, but even 

those who were not officially assigned to a job in the census likely spent time laboring in less 

formal ways such as in agriculture or within the household.  

There is also a growing literature on the intergenerational transmission of educational 

advantages (e.g., Braun and Stuhler, 2018; Adermon et al., 2021; Collado et al., 2022) as well 

as how education affects economic inequality and mobility (Hällsten and Kolk, 2020; Chetty 

et al., 2020). This literature shows that access to schooling and educational quality are 

important to intergenerational mobility and that educational advantages (or disadvantages) can 

be persistent across generations and within communities. Therefore, the characteristics of one’s 

family and community are likely important determinants in outcomes.   

Literacy during the period has been linked to accumulated wealth during adulthood (Higgs, 

1982; Margo, 1984). Literacy may also effect cognition leading to “psychological and social 

changes” that, according to Henrich (2020), “may have fostered speedier innovation, new 

institutions, and – in the long run – greater economic prosperity.” In essence, literacy is likely 

related to economic outcomes at both individual and aggregate levels.  

One assumption may be that school attendance increases literacy, but recent evidence 

suggests that school quality can have significant consequences for language development 

(Nestour et al., 2021). The age at which children learn to read may also be related with literacy, 

as well as general reading comprehension, later in life (Cunningham and Stanovich, 1997). 

This suggests that the association between attendance and literacy is not straightforward. It also 

necessitates measuring outcomes for Black and White student populations separately given 

likely differences in quality of education. 

 
8 Author’s calculations of individuals who had an occupation using data from the 1880 US Census.  
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There is also a substantial literature on how differences in access to education affected the 

Black-White gap in economic outcomes from the late-nineteenth through the mid-twentieth 

centuries. There is a strong association between the convergence in the quantity and the quality 

of schooling and Black-White wages during the twentieth century (Orazem, 1987; Card and 

Krueger, 1992; Whatley and Wright, 1994, Carruthers and Wanamaker, 2017a). Furthermore, 

funding for schools reduced the Black-White gap in educational attainment (Aaronson and 

Mazumder 2011; Carruthers and Wanamaker, 2017b).  

Based on the existing literature, the predicted long-run effects of the school closures would 

include higher rates of illiteracy in adulthood, lower incomes, and lower levels of economic 

mobility for the affected populations. They would also include larger effects for student 

populations that grew up with lower incomes, those with family members with lower levels of 

educational attainment or were illiterate, or those who were disadvantaged in other ways. The 

differences in the effects for Black and White student populations are more ambiguous. The 

existing literature clearly finds that differences in access to education between Black and White 

populations affected economic opportunities. However, the Black student population was less 

likely to be enrolled immediately before schools were closed. The school closures may have 

also affected the unenrolled population through lower levels of literacy within the local 

community or lower levels of income.9  

4.  Data 
I examine the long-run effects of school closures using new administrative data from Virginian 

school districts as well as linked US Census records. These data allow me to observe how 

student populations who were recorded in the 1880 and the 1910 censuses were likely affected 

in adulthood by school closures that were initiated during the 1878-79 school year. The census 

years 1880 and 1910 were chosen because they reflect the census nearest to the funding 

reduction (i.e., 1880) and the first census year where the entire population alive during the 

1878-1879 school year would have been aged out of the school population for at least a few 

years (i.e., 1910). I exclude later census years because it becomes difficult to match individuals 

due to mortality which also reduces the sample size in such a way that may not be random (i.e., 

mortality is likely correlated with income and education).  

 
9 Margo (1987) finds that income and literacy of parents can explain racial differences in schooling attendance in 
addition to the enforcement of “separate but equal” following the US Supreme Court decision in Plessy v. 
Fergusson.  
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I examine the effects associated with only male student populations given that females 

cannot be accurately matched across the censuses given the reliance of the linking procedure 

on the consistency of names used. I also link sons in 1910 with their fathers in 1880 to examine 

how the school closures may have influenced intergenerational mobility.  

School Closures.— The administrative data is hand-collected from annual reports produced 

by school districts in Virginia beginning with the 1870-71 school year (i.e., the first year in 

which the public schools were in operation pursuant the state constitution). An 1870 law 

required that school districts prepare financial statements and administer a school census that 

included a record of the school population. The school population was all persons eligible for 

school, or those between the ages of 5 and 21 living within a school district. The reports were 

generated by the county superintendents and collected by the Department of Public Instruction 

which produced its own report aggregating the local records.  

The school records are incredibly rich. They include the number of schools opened in each 

year, the months of instruction per school year, the number of teachers and their pay, the 

amount of funding and the sources of funding, the number of enrolled students and attendance, 

and the student population. The school records also include school population and enrollment 

in each school district at the subcounty level for certain years.  

The records contain all 109 independent counties and cities in Virginia. Figure A2 in the 

appendix shows the average school population per school for counties and cities, the average 

number of students enrolled per school, the average number of schools, and local revenue per 

person in the county raised to fund schools.10 There was a significant decline in the number of 

Black and White schools during the 1878-79 school year, as well as an increase in the student 

population per schools opened. There was also a slight increase in the number of enrolled Black 

students suggesting that enrollment, as a percent of the student population, fell less for the 

Black student population than the White population. There was no meaningful change in the 

number of White students enrolled per opened schools suggesting that when schools closed the 

students did not enroll in a new school. Local funds were consistently lower in counties that 

closed most of their schools compared with counties that closed fewer or no schools. However, 

 
10 The difference between the average number of months of instruction during the period was indistinguishable 
from zero. Immediately before, during, and after the funding reduction it was between 5.3 and 5.6 months per 
year on average for both Black and White schools. Source: Author’s calculation using Virginia Superintendents 
Reports. 
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differences in the means are indistinguishable from zero and there was no significant change 

in local revenue associated with the funding reduction.11  

On average, 47 percent of White schools were closed (standard deviation of 32 percent) 

and 40 percent of Black schools were closed (standard deviation of 36 percent) after the state 

funding reduction. Resources available for Black students were noticeably lower. Before the 

closures, there were 163 potential students for every Black school (standard deviation of 65), 

and 86 potential students for every White school (standard deviation of 35).12 However, the 

number of students enrolled per school was 49 Black students per school (standard deviation 

of 19) and 40 White students per school (standard deviation of 11).  

Linked Census Records.— The linked sample is created by matching males in both the 1880 

and 1910 US Censuses using their name, year of birth, state of birth, and race. Only males 

living in Virginia, or a state that was bordering Virginia, during the 1880 census year were 

included. Specifically, I use the linking algorithm developed by Abramitzky et al. (2014) and 

dataset described by Abramitzky et al. (2020) to link full count census data from IPUMS.13 

The sample is further restricted to only those children who were between the ages of 2 and 26 

when the schools were closed during the 1878-79 school year.14 The entire sample includes 

90,821 individuals living in Virginia during 1880 (20 percent of the entire population within 

the same age cohort).15 I also include 39,923 individuals who grew up in counties bordering 

Virginia (20 percent of the entire population within the same age cohort).16  

 

[Insert Table 1 about here] 

 

Table 1 compares the summary statistics for key variables for the linked sample of the 

Virginian population under 26 in 1878, as well as the same population in Virginian border 

counties and counties bordering Virginia. Compared with the entire Black student population, 

 
11 In comparing the average local revenue per person during the entire period from 1870-71 until 1879-80 school 
years, the t-value associated with White schools is 0.67 (p-value of 0.51) whereas for Black schools it is 1.44 (p-
value of 0.15). This suggests that I cannot reject the null hypothesis of there being no difference in the level of 
funding during the 1870s between counties that closed schools versus counties that did not close schools.  
12 A potential student is equivalent to the student population or the entire population of eligible students between 
the ages of 5 and 21 in the school district.  
13 Furthermore, I use the conservative version of the ABE algorithm with NYSIIS names requiring that the 
individual be unique within a 5-year age range. Abramitzky et al. (2019) and Abramitzky et al. (2022) provide 
further details of this method.  
14 Children under the age of 0 in 1878 were included in the 1880 US Census but were not yet born when the 
schools closed.  
15 Abramitzky et al. (2019) explains how these are standard matching rates given a variety of factors that would 
make it difficult (e.g., transcription error) or impossible (e.g., mortality) to match individuals.  
16 These states include North Carolina, Tennessee, Kentucky, West Virginia, Maryland, and Washington, DC.  
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Black students in the linked sample were more likely to have lived in a county that closed 

schools. White students in the sample were just as likely to live in a county that closed White 

schools. There was general similarity in the populations living in counties on both sides of the 

Virginian border. Those living in border counties were slightly more likely to have been living 

on a farm in 1880 than the general population in Virginia, and less likely to live in an urban 

area. The percent of schools that closed in border counties was also higher than the general 

population, which likely reflects higher closure rates in rural areas. However, the student 

population per schools prior to the 1878-79 school year was similar in both Virginian border 

counties and in the general population. I do not have detailed data on schools in border counties 

outside of Virginia and, therefore, this data is not included. 

5.  Methodology 
I am interested in examining the effects of the school closures on student populations. I 

hypothesize that school closures would have had both short- and long-term consequences for 

student cohorts living in counties that closed schools. These effects would have put them at a 

disadvantage relative to similar student cohorts who lived in counties where schools remained 

open. As described above, much of the existing literature has focused on short-run effects of 

school closures.  

The empirical strategy exploits heterogenous county-level responses to the unanticipated 

veto of a bill that led to a reduction in state funding for education. However, it is possible that 

the county responses were motivated by other factors associated with support for schools. This 

includes many observable characteristics such as the local economy, local school funding over 

the educational lifetime of the students, measures of school quality, political representation, 

and local networks developed in support of schools.17 It also includes unobservable 

characteristics such as having better teachers. Individual characteristics, such as exposure to 

literacy in the household or family income, also may have affected outcomes in adulthood. The 

following sections consider short- and long-term effects of the school closures controlling for 

as many of these additional factors as possible.  

 
17 Religion had a central connection with the public education movement during Reconstruction (McAfee, 1988). 
Church buildings were used as schools and church leaders recruited teachers. Church communities were especially 
important for Black schools where Black religious leaders both recruited and helped place teachers. For example, 
the 1867 Freedmen’s Bureau report noted “colored preachers are exhorting their race to push forward the work of 
education,” and highlighted the work of Rev. Robinson, a Black Baptist church pastor from Alexandria, Virginia, 
who promised to provide a “good teacher” to a school in a neighboring county (pp. 17 and 82). 



 12 

Short-term effects.— The closing of schools may have affected the probability of attendance 

once the schools reopened. Most counties had reopened all their closed schools within one 

school year of the funding reduction. However, not all counties immediately reopened schools 

when state funding was restored. Furthermore, it is possible that the closing of schools delayed, 

deferred, or disrupted enrollment. To examine whether short-term effects on school enrollment, 

I use the following estimating equation: 

 

𝑃𝑃𝑃𝑃(𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑃𝑃𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖,1880)  =  𝛼𝛼 + 𝛽𝛽𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖,1879 + 𝜃𝜃𝑋𝑋′𝑖𝑖𝑖𝑖,1880 + 𝜀𝜀𝑖𝑖𝑖𝑖,1880   (1)  

 

where S𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑃𝑃𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 indicates whether an individual “i” in county “c” was enrolled in 

school in 1880, or one year after the restoration of state funding. 𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 is the percent 

of schools closed in a county during the 1878-79 school year. 𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 is the percent of 

schools closed. 𝑋𝑋 represents a series of demographic and economic characteristics including 

race, age (and age squared), the occupational income score for the father in 1880, an indicator 

representing if they lived on a farm in 1880, sibling literacy in 1880, an indicator representing 

if they lived in a county with Black political representation during the 1870s, total county farm 

values and manufacturing wages, total value of wealth for the county, water and railroad access, 

the percent of sharecroppers, urban population percentage, school population per number of 

schools before 1878-79 school year, local funding for schools over the time the cohort was 

eligible for school, county literacy rates in 1870, measures of school quality both before and 

after the funding reduction, a measure of segregation of the school districts, census enumeration 

district, an indicator for the state of residence in 1910 if the individual had moved to another 

state, as well as interactions thereof.18 

Long-term effects.— This paper is primarily focused on the long-run effects of school 

closures. In other words, whether the likelihood of being exposed to school closures (i.e., living 

in a county during 1880 that closed schools during the 1878-79 school year) was associated 

with illiteracy or economic outcomes in adulthood. The main specification to examine literacy 

in adulthood takes the form of the estimating equation:  

 
18 The local funding per cohort was calculated by adding district and county funding per student for each county 
and then averaging over the cohort’s student lifetime. For example, for a student who was 5 years old in 1878, I 
average local funding for the entire time that they would be expected to be enrolled in public school from 1878 
until 1899. Measures of school quality include teacher pay (both male and female average teacher pay), the student 
teacher ratio, and the average number of months of instructional time. The level of segregation of the school 
districts is the dissimilarity index value which measures the evenness at which White and Black student 
populations are distributed across school districts within a county and it is calculated using school population data 
from the 1879-1880 school year (see Appendix B for details).  
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𝑃𝑃𝑃𝑃(𝐿𝐿𝐿𝐿𝐿𝐿𝑜𝑜𝑃𝑃𝐿𝐿𝑆𝑆𝐿𝐿 𝑖𝑖𝑖𝑖,1910) =  𝛼𝛼 + 𝛽𝛽𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖,1879 + 𝜃𝜃𝑋𝑋′𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖  (2) 

 

where 𝐿𝐿𝐿𝐿𝐿𝐿𝑜𝑜𝑃𝑃𝐿𝐿𝑆𝑆𝐿𝐿 indicates whether an individual “i” living in county “c” in 1880 was illiterate 

in 1910. In this case, illiteracy is defined as unable to both read and write. 𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 is 

the percent of schools closed in a county during the 1878-79 school year corresponding with 

the individuals’ race. 𝑋𝑋 represents a series of characteristics similar to equation (1) and their 

interactions.19 

The main specification to examine income in adulthood takes the form of the estimating 

equation: 

 

𝐼𝐼𝑜𝑜𝑆𝑆𝑜𝑜𝐼𝐼𝑜𝑜𝑆𝑆𝑆𝑆𝑜𝑜𝑃𝑃𝑜𝑜 𝑖𝑖𝑖𝑖,1910  =  𝛼𝛼 + 𝛽𝛽𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖,1879 + 𝜃𝜃𝑋𝑋′𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖   (3) 

 

where 𝐼𝐼𝑜𝑜𝑆𝑆𝑜𝑜𝐼𝐼𝑜𝑜𝑆𝑆𝑆𝑆𝑜𝑜𝑃𝑃𝑜𝑜 indicates the log of an individual’s occupational income score in 1910. 

Before 1960, the census does not include individual income data. As a proxy, I use the 

occupational income score computed by the Minnesota Population Center. The occupational 

income score is an index based on the median income in 1950 for occupations reflected in the 

US Census’s occupational classifications for 1950.20 In the index, a value of 1 is equivalent to 

$1,000 in 1950. The score does not account for variation within occupation, including variation 

associated with race. It also does not account for cost-of-living differences (i.e., in all cases it 

assumes everyone with the same occupation was paid the same). Therefore, estimates using 

occupational income score will likely understate differences in pay between urban and rural 

areas and between White and Black workers within the same occupation. 

Furthermore, I am interested in the effect of school closures by both age and exposure to 

school closures. This allows me to also exploit variation by age and the fact that not everyone 

was eligible for school even if they lived in a county that closed schools. For this specification, 

I denote 𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 as a variable recording whether school closures occurred in a county 

“c.” The estimating equation takes the following form: 

 

  

 
19 In addition to the control variables referenced earlier, I also include literacy of the individual in 1880, 
community literacy in 1880, and school enrollment in 1880.  
20 See Table 19 in the 1953 US Census Report No. P-E No. 1A 
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𝐼𝐼𝑜𝑜𝑆𝑆𝑜𝑜𝐼𝐼𝑜𝑜𝑆𝑆𝑆𝑆𝑜𝑜𝑃𝑃𝑜𝑜 𝑖𝑖𝑖𝑖,1910  =  𝛼𝛼 + 𝛽𝛽1𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖,1879 + 𝛽𝛽2𝐿𝐿𝑎𝑎𝑜𝑜1878 

+ 𝛽𝛽3(𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖,1879  ∙  𝐿𝐿𝑎𝑎𝑜𝑜1878) +  𝜃𝜃𝑋𝑋′𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖   (4) 

 

where 𝐼𝐼𝑜𝑜𝑆𝑆𝑜𝑜𝐼𝐼𝑜𝑜𝑆𝑆𝑆𝑆𝑜𝑜𝑃𝑃𝑜𝑜 indicates the log of an individual’s occupational income score in 1910. 

𝐿𝐿𝑎𝑎𝑜𝑜 is the potential student’s age in 1878 that would have made them eligible for school during 

the 1878-79 school year. In an extension of the standard two-way fixed effects model, 𝛽𝛽3 

indicates the interaction between school closures and age. This quasi-experimental design 

identifies the difference between the treatment (i.e., student populations affected by the 

closures) and the control (i.e., student populations not affected by the closures). In this model 

there are two controls: students living in counties that closed schools but were too young to be 

affected and students who were living in counties that did not close schools regardless of their 

age. This method also identifies the age-based effects of the school closures.  

Finally, I examine economic mobility. The main specification to examine economic 

mobility between sons and fathers takes the form of the estimating equation: 

 

𝑆𝑆𝑜𝑜𝑜𝑜𝑆𝑆𝐿𝐿𝑜𝑜𝑆𝑆 𝑖𝑖𝑖𝑖,1910  =  𝛼𝛼 + 𝛽𝛽1𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖,1879 + 𝛽𝛽2𝐹𝐹𝐿𝐿𝐿𝐿ℎ𝑜𝑜𝑃𝑃𝑆𝑆𝐿𝐿𝑜𝑜𝑆𝑆𝑖𝑖𝑖𝑖,1880  + 

𝛽𝛽3(𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖,1879  ∙  𝐹𝐹𝐿𝐿𝐿𝐿ℎ𝑜𝑜𝑃𝑃𝑆𝑆𝐿𝐿𝑜𝑜𝑆𝑆𝑖𝑖𝑖𝑖,1880) +  𝜃𝜃𝑋𝑋′𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖  (5) 

 

where 𝑆𝑆𝑜𝑜𝑜𝑜𝑆𝑆𝐿𝐿𝑜𝑜𝑆𝑆 is a son’s occupational income rank in 1910 and 𝐹𝐹𝐿𝐿𝐿𝐿ℎ𝑜𝑜𝑃𝑃𝑆𝑆𝐿𝐿𝑜𝑜𝑆𝑆 is the father’s 

rank in 1880 (or when their son was growing up). The rankings for both the fathers and the 

sons are based on their position in the state income distribution. The estimating equation allows 

both the slopes and intercepts to differ for student population cohorts that grew up in counties 

that closed schools and did not close schools.21 𝛼𝛼 indicates the absolute mobility of the student 

population. 𝛽𝛽1 is the degree to which the expected rank of sons is different for those who lived 

in a county in 1880 that closed a certain percentage of their schools during the 1878-79 school 

year. 𝛽𝛽2 is the relative mobility of sons compared to their fathers. 𝛽𝛽3 is the degree to which 

relative mobility is different for sons who lived in a county that closed a portion of the schools. 

  

 
21 The estimating equation takes a similar form used by Abramitzky et al. (2021) to study the intergenerational 
mobility of immigrants in the US. 
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6.  Results 
6A. School Enrollment 

I estimate the probability of different age cohorts being enrolled in school in 1880 conditional 

on the percent of schools that closed in the county where they lived. There are two reasons to 

be interested in the relatively short-term effects of enrollment in a study examining the long-

run effects of school closures. If the decline in enrollment lasted only a brief period (e.g., one 

year), but was associated with persistent long-term effects, it may suggest that even a temporary 

loss of access to education can change long-run outcomes apart from altering the enrollment 

trajectory for a student population cohort. However, if the school closures led to persistent 

effects on enrollment which affected outcomes, this might be consistent with a finding that 

students who reenrolled in schools once they opened were able to make up lost learning. In 

essence, the long-run effects of temporary school closures may have been driven by persistent 

declines in enrollment even though the school closures were temporary.    

 

[Insert Figure 2 about here] 

 

Figure 2 plots the regression coefficients corresponding with equation (1) for each age 

cohort.22 When the schools were initially closed during the 1878-79 school year, those under 

the age of 5 would not have been eligible for public school.23 We would expect that the school 

closures would not affect younger cohorts if the effects of the closures were not persistent. 

However, the school closures may have affected cohorts eligible for school by disrupting their 

education.  

I find no evidence that school closures influenced enrollment for the White student 

population. White students were just as likely to be enrolled in 1880 independent of whether 

schools were closed. The White student population was also more likely to be enrolled in 

school both before, during, and after the funding reduction relative to the Black student 

population. This suggests that educational access for the White student population recovered 

quickly while initial declines in enrollment were not persistent. 

It was a different story for the Black student population. I find that children who were not 

eligible for school in 1878 were no less likely to be enrolled two years later regardless of the 

 
22 Standard errors are clustered by the county of residence in 1880 given that is the level at which the treatment 
(i.e., the school closures) occurred. 
23 Figure A3 shows the distribution of school enrollment in 1880 based on age in 1878 for both White and Black 
student populations. 



 16 

percent of schools closed during the state funding reduction. This can be seen by comparing 

students who were exactly 4-years-old with those who were exactly 5-years-old in 1878. Those 

who were 5-years-old were less likely to be enrolled in 1880 if their county closed schools. 

However, there was no association between the percent of school closures in 1878 and 

enrollment in 1880 for those who were not eligible for school when the funding reduction 

occurred because they were 4-years-old. I cannot rule out that low overall enrollment, and thus 

a lack of heterogeneity, is responsible for the absence of a relationship between enrollment and 

school closures for 4-year-olds.24 Nevertheless, there is evidence of persistence in enrollment 

associated with those living in counties that closed schools for only the Black student 

population.25     

6B. Literacy 

In the next few sections, I examine the relationship between school closures and long-run 

outcomes beginning with literacy in adulthood.  

 

[Insert Table 2 about here] 

 

Table 2 shows the results from estimating equation (2) for the entire sample. The results 

suggest that school closures in 1878-79 were associated with higher levels of illiteracy in 1910. 

They also show that certain measures of school quality, in particular the average months of 

instruction, and the level of school district segregation were important factors in determining 

illiteracy in adulthood.  For students who were eligible for school when the closures occurred, 

the probability of being illiterate was 38 percent higher in counties that closed schools relative 

to counties that did not close schools (e.g., 8.0 percent relative to 5.8 percent). However, there 

was no difference for Black students.  

 
24 The average probability of enrollment in 1880 for this cohort was 8 percent, with a standard deviation of 27 
percent. 
25 As discussed in the methodology, it is possible that religious organizations supported education both directly 
and indirectly by providing schoolhouses, recruiting teachers, and encouraging literacy. To examine this effect, I 
estimate county-level church membership using information on denominational sittings and organizations in the 
1870 US Census based on a method by Finke and Stark (1986). I do not have information on religious affiliation 
of individuals. I find that county-level Lutheran and Presbyterian membership was positively associated with 
being enrolled in school, and Methodist and Episcopalian membership was negatively associated with being 
enrolled in school, for White student populations. I find that Baptist, Lutheran, and Presbyterian membership was 
positively associated with being enrolled in school for Black student populations. All other denominations had no 
effect on enrollment. The coefficients associated with the school closures were not substantially affected by 
including denominational membership or the number of churches in the estimating equation, and therefore, these 
results are not reported.  
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[Insert Figure 3 about here] 

 

Figure 3 shows the probability of being illiterate by age in 1878. Those eligible for school 

when the closures occurred were to the right of the red vertical line. Panel (A) shows the 

estimated probability of illiteracy for potential Whites students by age when the closures 

initially occurred, while Panel (B) shows the probability for potential Black students. There are 

two notable items in this figure. First, illiteracy rates were higher for those students who were 

too young to be eligible for school in 1878 but lived in a county that closed schools even after 

controlling for a variety of individual and local characteristics including school quality. In fact, 

the difference in the effect of living in a county that closed schools for those too young (under 

the age of 5 in 1878), too old (over the age of 21), and the entire student population (those ages 

5 to 21) is statistically indistinguishable from zero. This would suggest that the closures did 

not have particularly significant effects on adulthood literacy for most of the population. 

Second, there are no differences in the literacy rates of Black students regardless of whether 

they lived in a county that closed schools.  

However, the closures would have affected student cohorts differently. This is conveyed in 

Figure 3 by the growing gap in probability of illiteracy for those ages 5 to 8 in counties that 

closed all of their schools. Figure A4 in the appendix shows the estimated coefficients of 𝛽𝛽 

from equation (2) by age cohort in 1878. The results demonstrate that, for White student 

populations, the association between school closers and illiteracy in adulthood is larger for 

younger cohorts.26 For example, for those between the ages of 5 and 9, the probability of being 

illiterate increases by 58 percent if they lived in a county that did not close schools relative to 

a county that closed all their schools (i.e., from 5.2 to 8.2 percent).  

The larger effects for younger cohorts may be related to the students’ developmental stages. 

It is during the early formative years when students are learning basic skills necessary for 

continued education, including how to read and write.  Older student population cohorts would 

have already had these skills. Therefore, we might expect that a disruption at certain critical 

 
26 Figure A5 shows the estimated coefficients of 𝛽𝛽 from equation (2) where 𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 indicates whether a 
county closed between 25 and 49 percent, or more than 50 percent, of their schools during the 1878-79 school 
year. The results suggest that for all White population cohorts between the ages of 0 and 14 the effect is largely 
being driven by counties that closed most of their schools. I do not find evidence that Black school closures 
affected the probability of Black illiteracy in adulthood. This result could be influenced by the quality of Black 
schools or by a lower probability of enrollment for the Black student population. Table A5 in the appendix shows 
results from equation (2) where Black student enrollment per student population is interacted with the percent of 
Black schools that were closed. The results show that for all cohorts, the percent of school closures conditional 
on Black enrollment did not influence illiteracy in adulthood, suggesting that the quality of Black schools may be 
a more significant factor. 
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stages of development (e.g., when students are first learning how to read and write) may have 

been especially important.27 

Exposure to other individuals who could read or write in the household may also have been 

an important factor. The baseline estimates include a control for sibling literacy to indicate 

exposure, which was much more prevalent for White than for Black student populations. The 

White student population between the ages of 5 and 14 in 1878 was 2.5 times more likely to 

live in a home with a sibling who was literate, and 1.7 times more likely to live in a home 

where anyone was literate, compared to the Black student population. I examine the potential 

effect of the school closures conditional to exposure to literacy in childhood by modifying 

equation (2) to include an interaction between sibling literacy with the percent of schools closed 

in county.28  

Figure A6 in the appendix shows the predictive margins from the augmented equation (2) 

for individuals in the sample who lived with a literate sibling in 1880 (“Literate”), and those 

who did not have a literate sibling (“No Literate”), by the percent of schools that closed in a 

county. Table A7 in the appendix includes the full results. The results are generally consistent 

with the hypothesis that living with a literate sibling was associated with higher levels of 

literacy. This may have been caused by either exposure to literacy or a signal that literacy was 

important to the family. However, living with a literate sibling this was not enough to offset 

the effects of school closures for many of the student cohorts.  

The results in Table A7 also suggest that if Black students between the ages of 5 and 14 in 

1878 were enrolled in 1880, there was no effect of sibling literacy or the school closures on the 

probability of illiteracy in adulthood. When these results are combined with the finding that 

school closures led to persistent short-term enrollment effects on Black students it suggests that 

the school closures may have increased the probability of Black illiteracy through a prolonged 

reduction in the likelihood that the potential students would attend school. 

 

[Insert Tables 3 and 4 about here] 

 

I also examine whether a delay in the reopening of the schools after state funding was 

restored had any meaningful effects on illiteracy in adulthood by augmenting equation (2) to 

 
27 As with the examination of school enrollment, I also included estimates of religious membership in another 
version of the estimating equation. Including estimates of church membership and the number of churches in 1870 
did not have any meaningful effect on the coefficients of interest and are unreported.   
28 I also ran an identical analysis substituting sibling literacy with exposure to anyone else in the household that 
was literate. I found no statistically meaningful effects associated with household literacy. 
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include an interaction for the percent of school closures during the 1878-79 school year and 

counties that did not reopen all their schools until the 1880-81 school year. The results in Table 

3 suggest that the effects on illiteracy were driven by the initial closures, and not the prolonged 

reopening, for the youngest White student population (i.e., between the ages of 5 and 9). 

However, for older student populations (i.e., between the ages of 10 and 21), the negative 

effects of the closures were associated with the delayed reopening. Table 4 shows the results 

for Black student populations that support earlier findings that reduction in enrollment, likely 

through delayed reopening, increased the probability of illiteracy for Black student populations 

affected by the closures.29 

6C. Income 

Table 5 shows the estimates from equation (3) for the entire sample. The effect of the school 

closures on the income of Whites was about 4.9 percent after controlling for school quality and 

segregation. Similar to the results on adulthood literacy, there was no effect of the school 

closures on incomes for Black student populations. Figure 4 shows the effect sizes by age for 

White students. Living in a county that did not close schools was associated with a higher 

income for every age including those who were too young to be eligible for school during the 

1878-79 school year. However, there is a significant decrease in predicted income between 

ages 7 and 9 for those living in a county that closed all schools.  

 

[Insert Table 5 and Figure 4 about here] 

 

Figure 5 shows the estimates of 𝛽𝛽 from equation (3) by age cohort where the dependent 

variable is occupational income score in 1910. The results indicate that, for White student 

populations, there was an association between living in a county that experienced school 

closures and income score in adulthood. There is no effect of school closures on student 

population cohorts that were too young (i.e., between the ages of 0 and 4) or too old (i.e., 

between the ages of 22 and 26) to have been enrolled in school during the 1878-79 school year. 

The largest effect is for the student population between the ages of 10 and 14 as their income 

 
29 I also compare outcomes for student populations in Virginian border counties with student populations in 
counties located in states that border Virginia. I compare border counties because it was likely that the 
characteristics were similar for individuals living in counties bordering each other but in different states.29 Tables 
A3 and A6 show estimates of β from equation (2) for the sample including only Virginian counties and the sample 
that includes only border counties in Virginia as well as states bordering Virginia. The coefficients associated 
with the border county sample are slightly higher. This may be because I do not have school closure data for 
schools in border counties outside Virginia and, therefore, assume that the school closer rate is zero.  
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was 6 percent lower if they lived in a county that closed all schools compared to living in a 

county that closed no schools (i.e., 21.4 compared with 22.8). Similar to the results on 

adulthood illiteracy, there is no effect of school closures on income score for Black student 

populations.30  

 

[Insert Figure 5 about here] 

 

The difference in wages paid to Black and White workers (i.e., wage gap) during the 

twentieth century has been studied extensively. The results in this paper imply that the Black-

White wage gap would have been even larger in 1910 had schools not closed during the 1870s. 

Based on estimates in Figure 5, if White schools had not closed in the 1870s, the average 

occupational income score for the entire White student population cohort would have been 

about 0.9 points higher. Given that the Black-White gap in occupational income score for the 

student population was 24 percent, this change is equivalent to increasing the gap by about 5 

percentage points, or to 29 percent.31  

 

[Insert Figure 6 about here] 

 

Figure 6 shows the results from the quasi-experimental design reflected by estimating 

equation (4) for White student populations in Virginian counties where the dependent variable 

is the occupational income score. Panel (A) shows the difference in the predicted effect for 

each age in counties that closed all schools compared to counties that closed no schools (𝛽𝛽3 in 

equation (4)). There is no statistically meaningful difference for student populations that were 

too young to be eligible for the closures when they occurred (i.e., those under the age of 5 in 

1878). The most significant differences are for those students who were older than 8 years old. 

This supports the findings represented in Figure 5. Panel (B) shows the differences in the 

predicted effects for those who lived in counties that closed all schools compared to counties 

that just closed some (but not all) of their schools during the 1878-79 school year. The 

difference is not statistically meaningful at any age. However, the effect does change from 

 
30 Table A12 in the appendix includes results from the full sample, including both White and Black student 
populations, and all interactions between school closures and race. Interestingly, there was a positive association 
between being Black and White school closures on income in adulthood for the Black student population cohort 
between 5 and 9 in 1878.  
31 The observed average income score for the 1878-79 student population in 1910 was 17.6 for Blacks and 21.8 
for Whites. A 0.9 increase in occupational income score would have increased the score of Whites to 22.7 which 
reflects an increase of 5 percentage points in the Black-White income gap.   
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positive to consistently negative suggesting that closing all schools may have had larger effects 

than closing some schools. These results also suggest that, generally, the closures did not have 

prolonged effects on White populations who lived in the counties that closed schools but were 

ineligible for school at the time of the closures.  

6D. Intergenerational Economic Mobility 

Table 6 reports the estimated values from equation (5) for the entire sample. The results suggest 

that the school closures had a negative effect on the income rank of sons. Further, the results 

suggest that that higher levels of school district segregation were associated with lower income 

ranks in adulthood. However, I do not find an association with income rank in adulthood and 

the quality of schools when the school closures occurred. They also show that the sample 

generally experienced upward absolute economic mobility (reflected by a positive and 

statistically significant 𝛼𝛼).  

 

[Insert Table 6 and Figure 7 about here] 

 

Figure 7 plots the estimated values of sons’ ranks based on fathers’ ranks for White student 

population cohorts from equation (5) allowing the slope and intercept of the father-son rank 

relationship to differ for counties that did not close schools versus counties that closed at least 

one school. Furthermore, I compare student population cohorts affected by the closures (i.e., 

ages 5 to 21 in 1878) with those who were too young (i.e., ages 0 to 4) or too old (i.e., ages 22 

to 26) to be eligible for school during the 1878-79 school year. For the student population 

cohort affected by the closures, I find that intergenerational mobility of the White student 

population was higher in counties that did not close schools. I find no statistically meaningful 

difference in the mobility related to the closures for sons who were too young or too old to be 

eligible for school when the closures occurred.  

 

[Insert Figure 8 about here] 

 

Figure 8 plots the estimated rank of White sons whose fathers were in the 25th percentile of 

income (Panel A) and the 50th percentile of income (Panel B) in 1880 based on age and 

residence in a county that closed schools. The figures show that there is no statistically 

meaningful difference in the estimated rank of sons who were too young or too old to be eligible 

for school during the 1878-79 school year. However, they show a divergence in estimated 
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income rank after age 5 and a consistent gap in income rank for most of the school eligible 

population between those exposed to school closures and those not exposed to the closures. 

Although the difference in income rank is not statistically significant at every age between 5 

and 21, the statistical significance for certain ages alongside the growing gap after age 5 is a 

strong indication that the school closures had an effect on economic mobility in adulthood.  

6.  Discussion 
I use new administrative data from Virginian schools, alongside linked census data of student 

population cohorts, to study the long-run effects of school closures in Virginia in 1878-79. I 

find evidence that disruptions in access to public schooling caused by an unanticipated 

reduction in state funding had important consequences on student outcomes associated with 

education later in life. School-age children growing up in counties that closed a higher 

percentage of schools had lower incomes and experienced lower levels of intergenerational 

mobility compared to their peers, including their neighbors who were too young or too old to 

be affected by the school closures. Students growing up in counties that closed schools were 

also more likely to be illiterate in adulthood.  

It is remarkable that White student population cohorts who were exposed to the closures 

were just as likely to be enrolled in school a year after the state funding reduction, but had 

income scores that were as much as 5 percent lower than their peers who were not exposed to 

the closures more than 30 years later. We might expect that students who experienced a 

temporary loss in access to public schooling would have been able to make up any differences 

by adulthood. That the effects of the school closures were so persistent demonstrates how these 

events can be permanently scaring when they affect children at critical stages of development. 

Overall, my findings suggest that this was especially true for younger student cohorts (e.g., 

under the age of 10 when the closures occurred) who are just learning to read and write.  

It is, perhaps, not surprising that the long-run effects of closures were different for White 

and Black populations. There were significant differences in the quality of Black and White 

schools. Black enrollment in schools was more likely to have experienced a prolonged 

disruption following the school closures and Black student populations were less likely to have 

been exposed to literacy in their households which could have helped to offset the effects of 

lost instruction time. In essence, Black students were more likely to face additional barriers to 

consolidating gains in education. This adds nuance to the finding that Black literacy improved 

after 1870 because of an increase in the quantity of schools (Collins and Margo, 2006).  

Although Black literacy was improving in the decades following emancipation, it would likely 
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have improved more if educational resources and population characteristics were equivalent to 

those available to White student populations.32 

I also find evidence that children benefited from schools remaining open. Chetty et al. 

(2014) have shown that economic status can persist between generations, but education can 

close those gaps. Indeed, I find that White children growing up at the bottom of the income 

distribution, and who lived in counties that did not close schools, were more likely to be 

upwardly mobile relative to their peers in counties that closed schools. Children were also less 

likely to be upwardly mobile relative to other children who grew up in the same county if they 

were eligible for school when the schools closed. This offers an important observation 

supporting the significance of educational access in studying patterns of historical mobility. 

My results have important policy implications following the prolonged school closures due 

to the Covid-19 pandemic. In many rich countries, students with adequate resources were able 

to continue with remote instruction or by transferring to a new school.33 Students in less 

developed countries, or those who had fewer resources in developed countries, did not 

experience the same opportunities and lost access to instruction for many months in some cases. 

My findings are consistent with the idea that the closures could widen economic inequality 

between countries and between advantaged and disadvantaged students within the same 

country.  
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Table 1: Summary Statistics 
  All Virginian Counties Virginian Border Counties Other Border Counties 

Dependent Variables   Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 

  School Enrollment (1880)   0.21 0.41 0.18 0.39 0.19 0.39 
  Illiteracy Rate (1910)   0.12 0.33 0.14 0.34 0.12 0.33 
  Occupational Income Score (1910) 20.4 12.0 18.8 11.9 18.6 11.7 
  Son Rank (1910) 46.0 31.8 40.4 31.5 39.9 31.9 
Independent Variables         
 White Schools Closed (% in ‘78-79) 46.3 30.0 54.6 32.4 ** ** 
 Black Schools Closed (% in ‘78-79) 50.3 32.4 59.6 37.7 ** ** 
  Occupational Income Score of Father 16.8 10.7 16.0 9.7 16.0 9.6 
  Perc. Black Population 29.5 45.6 21.5 41.1 18.6 38.9 
  Age (1910)   41.4 8.2 46.3 13.0 46.3 12.9 
  Perc. Urban Population (1880) 0.12 0.23 0.06 0.15 0.06 0.14 
  Perc. Living on a Farm (1880) 0.51 0.50 58.0 49.4 58.4 49.3 
 Perc. Black Political Representation 13.8 34.5 6.8 25.2 *** *** 
  Real Local Funding Per Capita ($) 0.22 0.14 0.24 0.18 ** ** 
  White School Pop. Per Schools1 80.7 16.2 82.4 17.9 ** ** 
 Black School Pop. Per Schools1 204.6 79.2 156.5 86.4 ** ** 
 Average Male Teacher Pay ($)1 27.7 11.0 25.5 5.4 ** ** 
 Average Female Teacher Pay ($)1 23.8 4.3 23.1 4.8 ** ** 
 Average Term Length (Months) 1 5.4 0.8 5.3 0.9 ** ** 
 Student-Teacher Ratio1 45.6 8.9 48.2 9.4 ** ** 
 Segregation (Dissimilarity Index)2 0.20 0.12 0.27 0.13 ** ** 
 Observations 90,821 34,943 39,923 
 Counties or Cities 109 37 36 
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Notes: Border counties include counties bordering Virginia in North Carolina, Tennessee, Kentucky, West Virginia, Maryland, and Washington, DC. 1 Denotes value before 
the school closures. 2 Denotes value during 1879-80 school year (see Appendix B for computation). ** Denotes absence of data. In counties bordering Virginia, I assume that 
no schools were closed during the 1878-79 school year. *** Denotes only the inclusion of Black political representation in Virginia where Black representation is determined 
by county representation to the Virginia General Assembly (i.e., the State House) from Jackson (1945). I do compare Black representation to the State House in border counties 
using data from Logan (2020). However, Logan (2020) includes only representatives from North Carolina (NC) and Tennessee (TN). I find that Black representation was higher 
in border counties in NC and TN (mean of 0.31, standard deviation of 0.46) compared with Virginian counties bordering NC and TN (mean of 0.08, standard deviation of 0.27). 
The NC and TN counties also had slightly larger Black populations in 1880 as a percent of the total population (mean of 0.29, standard deviation of 0.46) compared to the 
Virginian counties bordering NC and TN (mean of 0.21, standard deviation of 0.41).  
Source: Author’s calculations based on 1880 and 1910 linked US Census data.  
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Table 2: The relationship between school closures in childhood and illiteracy in adulthood for 
entire student populations sample in Virginia 
 

Estimation Method: Logit Dependent Variable: Illiteracy in 1910 
 (1) (2) (3) 
Schools Closed (%) 0.58** 

(0.25) 
0.57** 
(0.25) 

0.47* 
(0.25) 

 
Black (0 or 1) 

 
1.70*** 
(0.25) 

 
1.71*** 
(0.25) 

 
1.83*** 
(0.25) 

 
Student-Teacher Ratio  

  
-0.01* 
(0.00) 

 
-0.01* 
(0.00) 

 
Black Student-Black Teacher Ratio 

  
0.00 

(0.00) 

 
0.00 

(0.00) 
 
Average Male Teacher Pay ($) 

  
0.00 

(0.00) 

 
0.00 

(0.00) 
 
Average Female Teacher Pay ($) 

  
0.00 

(0.00) 

 
0.00 

(0.00) 
 
Average Months of Instruction 

  
-0.10*** 

(0.04) 

 
-0.10*** 

(0.03) 
 
School District Segregation 

  0.77*** 
(0.18) 

 
Economic and Demographic Controls 

 
Y 

 
Y 

 
Y 

Pseudo-R2 0.17 0.17 0.17 
Observations 90,821 90,821 90,821 
Counties 109 109 109 

Notes: The table reports coefficients from equation (2). Standard errors clustered by county of residence in 1880 
in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. Estimating equation controls for demographic and economic 
variables including age, age squared, whether they lived on a farm in 1880, sibling literacy in 1880, urban 
population, whether they lived in county with Black political representation during the 1870s, school population 
per number of schools before 1878-79 school year, average local funding for schools over individual’s school 
lifetime assuming they remained in the county of residence in 1880, local economic characteristics (i.e., farm 
values, manufacturing wages, wealth, rail and water access), school enrollment in 1880, measures of school 
quality before and after school closures (i.e., teacher pay, average number of months of instruction per school 
year, student-teacher ratio), a measure of school district segregation within the county of residence in 1880, 
enumeration district, and indicators for states where they lived in 1910. 
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Table 3: The relationship between school closures in childhood and illiteracy in adulthood for 
White student populations in Virginia 
 

 
Estimation Method: 
Logit 

Dependent Variable: Illiteracy in 1910, based on age in 1878 
Age 5 to 9 

 
(2) 

Age 10 to 14 
 

(3) 

Age 15 to 21 
 

(4) 

Age 18 to 21 
 

(5) 
 
White Schools Closed 
(%) x Did Not Reopen 
Immediately 

 
-0.18 
(0.49) 

 
0.65** 
(0.33) 

 

 
0.58* 
(0.32) 

 
0.54 

(0.51) 

 
White Schools Closed 
(%) 

 
0.62*** 
(0.20) 

 
0.22 

(0.19) 

 
0.17 

(0.17) 

 
0.13 

(0.23) 

 
Did Not Reopen 
Immediately 

 
0.01 

(0.21) 

 
-0.42 
(0.19) 

 
-0.29 
(0.20) 

 
0.54 

(0.51) 

 
Demographic and 
economic controls 

 
Y 

 
Y 

 
Y 

 
Y 

R2 0.07 0.11 0.11 0.10 
Observations 12,553 9,557 11,627 6,625 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
Estimating equation controls for demographic and economic variables including age, age squared, whether they 
lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black 
political representation during the 1870s, school population per number of schools before 1878-79 school year, 
enumeration district, average local funding for schools over individual’s school lifetime assuming they remained 
in the county of residence in 1880, measures of school quality before and after school closures (i.e., teacher pay, 
average number of months of instruction per school year, student-teacher ratio), a measure of school district 
segregation within the county of residence in 1880, and indicators for states where they lived in 1910. 
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
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Table 4: The relationship between school closures in childhood and illiteracy in adulthood for 
Black student populations in Virginia 
 

 
Estimation Method: 
Logit 

Dependent Variable: Illiteracy in 1910, based on age in 1878 
Age 5 to 9 

 
(2) 

Age 10 to 14 
 

(3) 

Age 15 to 21 
 

(4) 

Age 18 to 21 
 

(5) 
 
Black Schools Closed 
(%) x Did Not Reopen 
Immediately 

 
-0.04 
(0.35) 

 
0.66* 
(0.34) 

 
0.04 

(0.26) 

 
-0.43 
(0.44) 

 
Black Schools Closed 
(%) 

 
-0.03 
(0.13) 

 
0.21 

(0.13) 

 
-0.02 
(0.14) 

 
0.09 

(0.18) 

 
Did Not Reopen 
Immediately 

 
0.08 

(0.20) 

 
-0.27 
(0.21) 

 
0.06 

(0.13) 

 
0.29 

(0.25) 

 
Demographic and 
economic controls 

 
Y 

 
Y 

 
Y 

 
Y 

R2 0.07 0.08 0.07 0.08 
Observations 5,513 4,589 5,006 2,721 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
Estimating equation controls for demographic and economic variables including age, age squared, whether they 
lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black 
political representation during the 1870s, school population per number of schools before 1878-79 school year, 
enumeration district, average local funding for schools over individual’s school lifetime assuming they remained 
in the county of residence in 1880, measures of school quality before and after school closures (i.e., teacher pay, 
average number of months of instruction per school year, student-teacher ratio), a measure of school district 
segregation within the county of residence in 1880, and indicators for states where they lived in 1910. 
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
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Table 5: The relationship between school closures in childhood and income in adulthood for 
entire student populations sample in Virginia 
 

Estimation Method: OLS Dependent Variable: Log Occupational Income Score in 1910 
 (1) (2) (3) 
Schools Closed (%) -0.10*** 

(0.03) 
-0.09*** 

(0.03) 
-0.08*** 

(0.03) 
 
Black (0 or 1) 

 
-0.31*** 

(0.03) 

 
-0.31*** 

(0.03) 

 
-0.33*** 

(0.03) 
 
Student-Teacher Ratio  

  
-0.02*** 

(0.00) 

 
-0.02*** 

(0.00) 
 
Black Student-Black Teacher Ratio 

  
0.00 

(0.00) 

 
0.00 

(0.00) 
 
Average Male Teacher Pay ($) 

  
-0.001** 
(0.000) 

 
-0.001** 
(0.000) 

 
Average Female Teacher Pay ($) 

  
0.002*** 
(0.000) 

 
0.002*** 
(0.000) 

 
Average Months of Instruction 

  
0.02*** 
(0.00) 

 
0.02*** 
(0.00) 

 
School District Segregation 

   
-0.11*** 

(0.02) 
 
Economic and Demographic Controls 

 
Y 

 
Y 

 
Y 

R2 0.22 0.22 0.22 
Observations 90,821 90,821 90,821 
Counties 109 109 109 

Notes: The table reports coefficients from equation (2). Standard errors clustered by county of residence in 1880 
in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. Estimating equation controls for demographic and economic 
variables including age, age squared, whether they lived on a farm in 1880, sibling literacy in 1880, urban 
population, whether they lived in county with Black political representation during the 1870s, school population 
per number of schools before 1878-79 school year, average local funding for schools over individual’s school 
lifetime assuming they remained in the county of residence in 1880, local economic characteristics (i.e., farm 
values, manufacturing wages, wealth, rail and water access), school enrollment in 1880, measures of school 
quality before and after school closures (i.e., teacher pay, average number of months of instruction per school 
year, student-teacher ratio), a measure of school district segregation within the county of residence in 1880, 
enumeration district, and indicators for states where they lived in 1910. 
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Table 6: Intergenerational mobility estimates, 1880 to 1910 
 Dependent Variable: Son Rank, 1910 
 (1) (2) (3) 
Closed Schools (%) -7.02*** 

(1.61) 
-5.86*** 

(1.66) 
 

-4.85*** 
(1.54) 

Father Rank, 1880 0.05** 
(0.02) 

0.06** 
(0.02) 

 

0.06** 
(0.02) 

Closed Schools (%) x Father Rank 0.02 
(0.03) 

0.02 
(0.03) 

 

0.02 
(0.03) 

Black (0 or 1) -8.41*** 
(1.16) 

-8.62*** 
(1.15) 

 

-10.11*** 
 

(1.13) 
Student-Teacher Ratio  0.02 

(0.07) 
 

-0.01 
(0.07 

Black Student- Black Teacher Ratio  0.00 
(0.00) 

 

0.00 
(0.00) 

Average Male Teacher Pay ($)  0.00 
(0.02) 

 

0.00 
(0.02) 

Average Female Teacher Pay ($)  0.09 
(0.08) 

 

0.08 
(0.08) 

Average Months of Instruction  0.75 
(0.50) 

0.77 
(0.27) 

 
School District Segregation   -8.23*** 

(2.74) 
 

Intercept 68.90*** 
(13.43) 

57.68*** 
(15.00) 

57.38*** 
(15.06) 

Economic and Demographic 
Controls 

 
Y 

 
Y 

 
Y 

R2 0.22 0.22 0.22 
Observations 90,821 90,821 90,821 

Notes: The table reports coefficients from equation (4). Standard errors clustered by county of residence in 1880 
in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. Estimating equation controls for demographic and economic 
variables including age, age squared, whether they lived on a farm in 1880, sibling literacy in 1880, urban 
population, whether they lived in county with Black political representation during the 1870s, school population 
per number of schools before 1878-79 school year, average local funding for schools over individual’s school 
lifetime assuming they remained in the county of residence in 1880, local economic characteristics (i.e., farm 
values, manufacturing wages, wealth, rail and water access), school enrollment in 1880, measures of school 
quality before and after school closures (i.e., teacher pay, average number of months of instruction per school 
year, student-teacher ratio), a measure of school district segregation within the county of residence in 1880, 
enumeration district, and indicators for states where they lived in 1910. 
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Figure 1: Percent of schools closed in a county between 1877 and 1879 

Black Schools 

White Schools 

Source: Author’s calculations using data from the Virginia Superintendent Reports. 
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Figure 2: The relationship between school closures in 1878 and the likelihood of school 
enrollment in 1880 

Notes: The figure reports coefficients from equation (1) along with the 95-percent confidence intervals where the 
dependent variable is school enrollment in 1880. The estimating equation includes controls for demographic and 
economic characteristics including age (and age squared), the occupational income score for the father in 1880, 
an indicator representing if they lived on a farm in 1880, sibling literacy in 1880, an indicator representing if they 
lived in a county with Black political representation during the 1870s, urban population, school population per 
number of schools before 1878-79 school year, and census enumeration district. Corresponds with Table A2 in 
the appendix. 
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Figure 3: The predicted probability of illiteracy by age and whether schools closed 

Notes: Figures plot the differences in predicted probability of being illiterate in 1910 by age based on equation 
(2) for counties that closed all schools and counties that closed no schools for those were White (Panel A) and
Black (Panel B). 95 percent confidence intervals are represented by shading. Those to the right of the vertical line
were eligible for school when the schools initially closed during the 1878-79 school year. Estimating equation
controls for demographic and economic variables including age, age squared, whether they lived on a farm in
1880, sibling literacy in 1880, urban population, whether they lived in county with Black political representation
during the 1870s, school population per number of schools before 1878-79 school year, average local funding for
schools over individual’s school lifetime assuming they remained in the county of residence in 1880, local
economic characteristics (i.e., farm values, manufacturing wages, wealth, rail and water access), school enrollment 
in 1880, measures of school quality before and after school closures (i.e., teacher pay, average number of months
of instruction per school year, student-teacher ratio), a measure of school district segregation within the county of
residence in 1880, enumeration district, and indicators for states where they lived in 1910.
Source: Author’s calculation using census matched records 1880 and 1910.
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Figure 4: The predicted probability of log income by age and whether schools closed 

Notes: Figures plot the differences in predicted log income in 1910 by age based on equation (3) for counties that 
closed all schools and counties that closed no schools for those were White (Panel A) and Black (Panel B). 95 
percent confidence intervals are represented by shading. Those to the right of the vertical line were eligible for 
school when the schools initially closed during the 1878-79 school year. Estimating equation controls for 
demographic and economic variables including age, age squared, whether they lived on a farm in 1880, sibling 
literacy in 1880, urban population, whether they lived in county with Black political representation during the 
1870s, school population per number of schools before 1878-79 school year, average local funding for schools 
over individual’s school lifetime assuming they remained in the county of residence in 1880, local economic 
characteristics (i.e., farm values, manufacturing wages, wealth, rail and water access), school enrollment in 1880, 
measures of school quality before and after school closures (i.e., teacher pay, average number of months of 
instruction per school year, student-teacher ratio), a measure of school district segregation within the county of 
residence in 1880, enumeration district, and indicators for states where they lived in 1910. 
Source: Author’s calculation using census matched records 1880 and 1910.  
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Figure 5: The relationship between school closures and occupational income score in 
adulthood 

Notes: The figure reports coefficients from equation (3) and the 95-percent confidence intervals where the 
dependent variable is occupational income score in 1910. The y-axis represents the age of the potential student in 
1878. The estimating equation includes controls for demographic and economic characteristics including age (and 
age squared), the occupational income score for the father in 1880, whether they lived on a farm in 1880, sibling 
literacy in 1880, whether they lived in a county with Black political representation during the 1870s, urban 
population, school population per number of schools before 1878-79 school year, census enumeration district, and 
indicators for state where they lived in 1910. Corresponds with Tables A8 and A10 in the appendix. Tables A9 
and A10 in the appendix show sensitivity of the estimates to differences in school quality.  
Source: Author’s calculation using census matched records 1880 and 1910. 
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Figure 6: Difference in the effect of school closures on income in adulthood by age for White 
students 

Notes: Figures plot the differences in predicted value of the log occupational income score based on equation (4) 
between counties that closed all schools relative to counties that closed no schools (Panel A) and between counties 
that closed all schools relative to counties that closed some (but not all) schools during the 1878-79 school year. 
95 percent confidence intervals are represented by shading. Those to the right of the vertical line were eligible for 
school when the schools initially closed during the 1878-79 school year. Estimating equation controls for 
demographic and economic variables including age, age squared, whether they lived on a farm in 1880, sibling 
literacy in 1880, urban population, whether they lived in county with Black political representation during the 
1870s, school population per number of schools before 1878-79 school year, average local funding for schools 
over individual’s school lifetime assuming they remained in the county of residence in 1880, local economic 
characteristics (i.e., farm values, manufacturing wages, wealth, rail and water access), school enrollment in 1880, 
measures of school quality before and after school closures (i.e., teacher pay, average number of months of 
instruction per school year, student-teacher ratio), a measure of school district segregation within the county of 
residence in 1880, enumeration district, and indicators for states where they lived in 1910. 
Source: Author’s calculation using census matched records 1880 and 1910.  
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Figure 7: Intergenerational mobility of the White student population in Virginia, 1880-1910 

Notes: Figures plot the predicted value of the income score rank for sons as a function of the father’s income score 
rank based on equation (5). 95 percent confidence intervals are represented by shading. Figures correspond with 
Table 6. Estimating equation controls for demographic and economic variables including age, age squared, 
whether they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with 
Black political representation during the 1870s, school population per number of schools before 1878-79 school 
year, average local funding for schools over individual’s school lifetime assuming they remained in the county of 
residence in 1880, local economic characteristics (i.e., farm values, manufacturing wages, wealth, rail and water 
access), school enrollment in 1880, measures of school quality before and after school closures (i.e., teacher pay, 
average number of months of instruction per school year, student-teacher ratio), a measure of school district 
segregation within the county of residence in 1880, enumeration district, and indicators for states where they lived 
in 1910. 
Source: Author’s calculation using census matched records 1880 and 1910.  



41 

Figure 8: Predicted income rank of White sons in adulthood dependent on age, 
fathers’ income rank in 1880, and whether schools closed 

Notes: Figures plot the differences in predicted rank of sons by age based on equation (5) between counties that 
closed all schools relative to counties that closed no schools. Panel (A) shows the predicted rank for sons whose 
fathers were in the 25th percentile of income in 1880. Panel (B) shows the predicted rank for sons whose fathers 
were in the 50th percentile of income in 1880. 95 percent confidence intervals are represented by shading. Those 
in between the red vertical lines were eligible for school when the schools initially closed during the 1878-79 
school year. Estimating equation controls for demographic and economic variables including age, age squared, 
whether they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with 
Black political representation during the 1870s, school population per number of schools before 1878-79 school 
year, average local funding for schools over individual’s school lifetime assuming they remained in the county of 
residence in 1880, local economic characteristics (i.e., farm values, manufacturing wages, wealth, rail and water 
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access), school enrollment in 1880, measures of school quality before and after school closures (i.e., teacher pay, 
average number of months of instruction per school year, student-teacher ratio), a measure of school district 
segregation within the county of residence in 1880, enumeration district, and indicators for states where they lived 
in 1910. 
Source: Author’s calculation using census matched records 1880 and 1910.  
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Appendix A. 

Table A1: Number of counties or independent cities with schools opened during 1879-1880 
and 1880-1881 school years relative to schools opened during 1876-1877 

1879-1880 1880-1881 
White Schools Black Schools White Schools Black Schools 

Less than 100% of 1876-1877 
Total* 

35 39 15 14 

Exactly 100% 13 20 9 21 
Between 100% and 105% 6 2 4 2 
More than 105% 50 43 76 67 
Total Number of Counties or Cities 104 104 104 104 

Note: *1876-1877 school year comparison applies to the entire column.  
Source: Author’s calculation using data from the Virginia Superintendent Reports. 
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Table A2: Effect of school closers on school enrollment in 1880 
 

 
Estimation Method: 
Logit 

Dependent Variable: Illiteracy in 1910, based on age in 1878 
Age 0 to 4 Age 5 to 9 Age 10 to 14 Exactly 4  

Years Old 
Exactly 5  
Years Old 

White 
(1) 

Black 
(2) 

White 
(3) 

Black 
(4) 

White 
(5) 

Black 
(6) 

White 
(7) 

Black 
(8) 

White 
(9) 

Black 
(10) 

 
White Schools Closed (%) 

 
0.09 

(0.22) 

  
-0.11 
(0.20) 

  
0.03 

(0.21) 

  
-0.01 
(0.23) 

  
0.01 

(0.26) 

 

 
Black Schools Closed (%) 

  
-0.54 
(0.71) 

  
-0.54* 
(0.29) 

  
-0.58** 
(0.25) 

  
-0.92 
(0.53) 

  
-1.00** 
(0.43) 

 
Demographic and economic controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

Pseudo R2 0.23 0.14 0.05 0.06 0.07 0.11 0.01 0.03 0.01 0.03 
Observations 15,219 6,353 13,283 5,612 10,293 4,667 2,914 1,249 2,825 1,181 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. Demographic and economic variables include age, father’s 
occupational score in 1880, whether they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black political representation 
during the 1870s, and enumeration district. 
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
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Table A3: Effect of school closers on illiteracy in adulthood for student populations in Virginia 
 

 
Estimation Method: 
Logit 

Dependent Variable: Illiteracy in 1910, based on age in 1878 
Age 0 to 4 Age 5 to 9 Age 10 to 14 Age 15 to 21 Age 18 to 21 

White 
(1) 

Black 
(2) 

White 
(3) 

Black 
(4) 

White 
(5) 

Black 
(6) 

White 
(7) 

Black 
(8) 

White 
(9) 

Black 
(10) 

 
White Schools Closed (%) 

 
0.63*** 
(0.12) 

  
0.59*** 
(0.14) 

  
0.20 

(0.18) 

  
0.32** 
(0.14) 

 
 

 
0.30 

(0.22) 

 

 
Black Schools Closed (%) 

 
 

 
0.05 

(0.12) 

  
-0.02 
(0.12) 

  
0.28* 
(0.13) 

  
-0.05 
(0.12) 

  
0.06 

(0.16) 
 
Demographic and economic controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

Pseudo R2 0.07 0.07 0.07 0.07 0.11 0.08 0.11 0.07 0.10 0.08 
Observations 14,457 6,298 12,543 5,519 9,562 4,602 11,635 5,014 6,330 2,726 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. Demographic and economic variables include age, father’s 
occupational score in 1880, whether they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black political representation 
during the 1870s, school population per number of schools before 1878-79 school year, enumeration district, and indicators for states where they lived in 1910.  
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
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Table A4: Effect of school closers on illiteracy in adulthood for student populations in Virginia 
 

 
Estimation Method: 
Logit 

Dependent Variable: Illiteracy in 1910, based on age in 1878 
Age 0 to 4 Age 5 to 9 Age 10 to 14 Age 15 to 21 Age 18 to 21 

White 
(1) 

Black 
(2) 

White 
(3) 

Black 
(4) 

White 
(5) 

Black 
(6) 

White 
(7) 

Black 
(8) 

White 
(9) 

Black 
(10) 

 
Closed 26 to 49% of White Schools  

 
0.21* 
(0.11) 

  
0.08 

(0.12) 

  
0.26** 
(0.13) 

  
0.12 

(0.10) 

 
 

 
0.07 

(0.13) 

 

 
Closed 50 to 100% of White Schools  

 
0.45*** 
(0.11) 

  
0.30*** 
(0.10) 

  
0.32*** 
(0.11) 

  
0.18** 
(0.08) 

  
0.11 

(0.11) 

 

 
Closed 26 to 49% of Black Schools  

 
 

 
0.01 

(0.10) 

  
-0.06 
(0.10) 

  
0.11 

(0.11) 

  
0.08 

(0.09) 

  
0.14 

(0.13) 
 
Closed 50 to 100% of Black Schools  

  
0.01 

(0.08) 

  
0.03 

(0.08) 

  
0.11 

(0.09) 

  
0.01 

(0.07) 

  
0.01 

(0.10) 
 
Demographic and economic controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

Pseudo R2 0.07 0.07 0.07 0.07 0.11 0.08 0.11 0.07 0.10 0.08 
Observations 14,457 6,298 12,543 5,519 9,562 4,602 11,635 5,014 6,330 2,726 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. Demographic and economic variables include age, father’s 
occupational score in 1880, whether they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black political representation 
during the 1870s, school population per number of schools before 1878-79 school year, enumeration district, and indicators for states where they lived in 1910.  
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
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Table A5: The relationship between school closures in childhood and illiteracy in adulthood 
for Black student populations in Virginia 
 

 
Estimation 
Method: 
Logit 

Dependent Variable: Illiteracy in 1910, based on age in 1878 
Age 0 to 4 

 
(1) 

Age 5 to 9 
 

(2) 

Age 10 to 14 
 

(3) 

Age 15 to 21 
 

(4) 

Age 18 to 21 
 

(5) 

Age 22 to 26 
 

(6) 
 
Black Schools 
Closed (%) x 
Black 
Enrollment (%) 

 
-0.30 
(1.41) 

 
1.84 

(1.42) 

 
0.53 

(1.32) 

 
-0.50 
(1.08) 

 
0.12 

(1.74) 

 
-0.55 
(1.82) 

 
Black Schools 
Closed (%) 

 
0.12 

(0.42) 

 
-0.60 
(0.40) 

 
0.11 

(0.39) 

 
0.13 

(0.38) 

 
0.03 

(0.58) 

 
0.32 

(0.54) 

 
Black 
Enrollment (%) 

 
-0.29 
(0.59) 

 
-2.16*** 

(0.73) 

 
-0.85 
(0.74) 

 
-0.36 
(0.55) 

 
-0.02 
(0.97) 

 
-1.41* 
(0.85) 

 
Demographic 
and economic 
controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

R2 0.07 0.08 0.08 0.07 0.08 0.08 
Observations 6,298 5,519 4,602 5,012 2,726 2,422 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
Demographic and economic variables include age (and age squared), father’s occupational score in 1880, whether 
they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black 
political representation during the 1870s, school population per number of schools before 1878-79 school year, 
enumeration district, and state fixed effects. 
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
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Table A6: Effect of school closers on illiteracy in adulthood for student populations in border counties 
 

 
Estimation Method: 
Logit 

Dependent Variable: Illiteracy in 1910, based on age in 1878 
Age 0 to 4 Age 5 to 9 Age 10 to 14 Age 15 to 21 Age 18 to 21 

White 
(1) 

Black 
(2) 

White 
(3) 

Black 
(4) 

White 
(5) 

Black 
(6) 

White 
(7) 

Black 
(8) 

White 
(9) 

Black 
(10) 

 
White Schools Closed (%) 

 
0.89*** 
(0.17) 

  
0.87*** 
(0.18) 

  
0.20 

(0.18) 

  
0.02 

(0.19) 

  
0.04 

(0.30) 

 

 
Black Schools Closed (%) 

 
 

 
0.05 

(0.12) 

  
0.41* 
(0.24) 

  
0.37* 
(0.22) 

  
0.16 

(0.19) 

  
0.24 

(0.22) 
 
Demographic and economic controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

Pseudo R2 0.07 0.06 0.07 0.06 0.11 0.07 0.12 0.09 0.11 0.09 
Observations 14,154 3,733 12,463 3,416 9,808 2,664 11,561 3,060 6,175 1,739 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. Demographic and economic variables include age, father’s 
occupational score in 1880, whether they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black political representation 
during the 1870s, enumeration district, indicators for where they lived in 1880, and indicators for states where they lived in 1910.  
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
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Table A7: Effect of school closers on illiteracy and sibling literacy in adulthood for student 
populations in Virginia 

 Dependent Variable: Illiteracy in 1910, based on age in 1878 
Estimation Method: 
Logit 

Age 5 to 9 Age 10 to 14 

 White 
(1) 

Black 
(2) 

White 
(3) 

Black 
(4) 

  
Full Sample 

Schools Closed (%) 0.59*** 
(0.18) 

0.00 
(0.14) 

0.13 
(0.18) 

0.32** 
(0.14) 

Literate Sibling -0.92 
(0.18) 

-0.19 
(0.22) 

-1.49*** 
(0.16) 

-0.39** 
(0.16) 

Schools Closed (%) 
x Literate Sibling 

0.22 
(0.30) 

-0.18 
(0.22) 

0.54** 
(0.25) 

-0.16 
(0.26) 

Pseudo R2 0.07 0.07 0.11 0.08 
Observations 12,543 5,519 9,592 4,602 
  

Enrolled in School in 1880 
Schools Closed (%) 1.10*** 

(0.27) 
-0.51 
(0.33) 

0.04 
(0.36) 

0.24 
(0.33) 

Literate Sibling -0.32 
(0.21) 

-0.05 
(0.33) 

-1.38*** 
(0.28) 

0.04 
(0.26) 

Schools Closed (%) 
x Literate Sibling 

-0.48 
(0.35) 

-0.18 
(0.68) 

0.86** 
(0.38) 

-0.60 
(0.50) 

Pseudo R2 0.07 0.08 0.08 0.07 
Observations 6,541 1,383 4,999 1,195 
  

Not Enrolled in School in 1880 
Schools Closed (%) 0.37* 

(0.22) 
0.08 

(0.15) 
0.25 

(0.22) 
0.35** 
(0.16) 

Literate Sibling -1.28*** 
(0.33) 

-0.34 
(0.30) 

-1.20*** 
(0.22) 

-0.75*** 
(0.21) 

Schools Closed (%) 
x Literate Sibling 

0.74* 
(0.44) 

0.05 
(0.57) 

0.11 
(0.34) 

0.32 
(0.34) 

Pseudo R2 0.06 0.08 0.11 0.08 
Observations 5,704 4,120 4,117 3,377 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
All regressions controls for demographic and economic variables including age, father’s occupational score in 
1880, whether they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in 
county with Black political representation during the 1870s, enumeration district, average local funding for 
schools over individual’s school lifetime assuming they remained in the county of residence in 1880, and 
indicators for states where they lived in 1910. 
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
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Table A8: The relationship between school closures in childhood and occupational income 
score in adulthood for white student populations in Virginia 
 

 
Estimation 
Method: 
OLS 

Dependent Variable: Occupation income score in 1910, based on age in 1878 
Age 0 to 4 

 
(1) 

Age 5 to 9 
 

(2) 

Age 10 to 14 
 

(3) 

Age 15 to 21 
 

(4) 

Age 18 to 21 
 

(5) 

Age 22 to 26 
 

(6) 
 
White Schools 
Closed (%) 

 
-0.55 
(0.37) 

 
-1.14** 
(0.44) 

 
-1.31** 
(0.57) 

 
-0.97** 
(0.43) 

 
-0.85* 
(0.49) 

 
-0.51 
(0.44) 

 
Demographic 
and economic 
controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
School Quality 

 
N 

 
N 

 
N 

 
N 

 
N 

 
N 

R2 0.27 0.17 0.17 0.16 0.16 0.16 
Observations 15,220 13,283 10,293 12,359 6,902 6,832 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
Demographic and economic variables include age (and age squared), father’s occupational score in 1880, whether 
they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black 
political representation during the 1870s, school population per number of schools before 1878-79 school year, 
average local funding for schools over individual’s school lifetime assuming they remained in the county of 
residence in 1880, enumeration district, and state fixed effects.  
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
 
Table A9: The relationship between school closures in childhood and occupational income 
score in adulthood for white student populations in Virginia 
 

 
Estimation 
Method: 
OLS 

Dependent Variable: Occupation income score in 1910, based on age in 1878 
Age 0 to 4 

 
(1) 

Age 5 to 9 
 

(2) 

Age 10 to 14 
 

(3) 

Age 15 to 21 
 

(4) 

Age 18 to 21 
 

(5) 

Age 22 to 26 
 

(6) 
 
White Schools 
Closed (%) 

 
-0.54 
(0.53) 

 
-1.33** 
(0.58) 

 
-1.66** 
(0.63) 

 
-0.95* 
(0.53) 

 
-0.81 
(0.60) 

 
-0.28 
(0.65) 

 
Demographic 
and economic 
controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
School Quality 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

R2 0.13 0.13 0.13 0.12 0.12 0.12 
Observations 15,220 13,283 10,293 12,359 6,902 6,832 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
Demographic and economic variables include age (and age squared), father’s occupational score in 1880, whether 
they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black 
political representation during the 1870s, school population per number of schools before 1878-79 school year, 
average local funding for schools over individual’s school lifetime assuming they remained in the county of 
residence in 1880, measures of school quality before and after school closures (i.e., teacher pay, average number 
of months of instruction per school year, student-teacher ratio), a measure of school district segregation within 
the county of residence in 1880, enumeration district, and indicators for states where they lived in 1910. 
Source: Author’s calculation using data from the 1880 and 1910 US Censuses.  
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Table A10: The relationship between school closures in childhood and occupational income 
score in adulthood for Black student populations in Virginia 
 

 
Estimation 
Method: 
OLS 

Dependent Variable: Occupation income score in 1910, based on age in 1878 
Age 0 to 4 

 
(1) 

Age 5 to 9 
 

(2) 

Age 10 to 14 
 

(3) 

Age 15 to 21 
 

(4) 

Age 18 to 21 
 

(5) 

Age 22 to 26 
 

(6) 
 
Black Schools 
Closed (%) 

 
0.02 

(0.38) 

 
0.07 

(0.40) 

 
-0.30 
(0.41) 

 
0.40 

(0.39) 

 
0.01 

(0.46) 

 
0.03 

(0.60) 
 
Demographic 
and economic 
controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

R2 0.10 0.11 0.10 0.12 0.12 0.14 
Observations 6,352 5,612 4,667 5,055 2,757 2,432 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
Demographic and economic variables include age (and age squared), father’s occupational score in 1880, whether 
they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black 
political representation during the 1870s, school population per number of schools before 1878-79 school year, 
enumeration district, and state fixed effects. 
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
 
Table A11: The relationship between school closures in childhood and occupational income 
score in adulthood for Black student populations in Virginia 
 

 
Estimation 
Method: 
OLS 

Dependent Variable: Occupation income score in 1910, based on age in 1878 
Age 0 to 4 

 
(1) 

Age 5 to 9 
 

(2) 

Age 10 to 14 
 

(3) 

Age 15 to 21 
 

(4) 

Age 18 to 21 
 

(5) 

Age 22 to 26 
 

(6) 
 
Black Schools 
Closed (%) 

 
0.03 

(0.40) 

 
0.16 

(0.43) 

 
-0.05 
(0.42) 

 
0.50 

(0.43) 

 
0.00 

(0.46) 

 
0.07 

(0.49) 
 
Demographic 
and economic 
controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
School Quality 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

R2 0.09 0.10 0.10 0.11 0.12 0.13 
Observations 6,352 5,612 4,667 5,055 2,757 2,432 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
Demographic and economic variables include age (and age squared), father’s occupational score in 1880, whether 
they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black 
political representation during the 1870s, school population per number of schools before 1878-79 school year, 
average local funding for schools over individual’s school lifetime assuming they remained in the county of 
residence in 1880, measures of school quality before and after school closures (i.e., teacher pay, average number 
of months of instruction per school year, student-teacher ratio), a measure of school district segregation within 
the county of residence in 1880, enumeration district, and indicators for states where they lived in 1910. 
Source: Author’s calculation using data from the 1880 and 1910 US Censuses. 
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Table A12: The relationship between school closures in childhood and occupational income 
score in adulthood for student populations in Virginia 
 

 
Estimation 
Method: 
OLS 

Dependent Variable: Occupation income score in 1910, based on age in 1878 
Age 0 to 4 

 
(1) 

Age 5 to 9 
 

(2) 

Age 10 to 14 
 

(3) 

Age 15 to 21 
 

(4) 

Age 18 to 21 
 

(5) 

Age 22 to 26 
 

(6) 
 
White Schools 
Closed (%) 

 
-0.26 
(0.97) 

 
-2.59* 
(1.43) 

 
-1.44 
(1.60) 

 
-0.97 
(1.17) 

 
-0.96 
(1.27) 

 
-1.36 
(1.26) 

 
Black Schools 
Closed (%) 

 
1.57 

(1.61) 

 
-0.61 
(1.37) 

 
-0.63 
(1.53) 

 
2.31* 
(1.19) 

 
2.75* 
(1.64) 

 
2.25 

(1.61) 

White Schools 
Closed (%) x 
Black Schools 
Closed (%) 
 

-1.73 
(1.60) 

1.51 
(2.21) 

0.19 
(2.39) 

-2.25 
(1.65) 

-2.53 
(1.98) 

-1.54 
(1.91) 

Black -5.31*** 
(0.45) 

-7.28*** 
(0.66) 

-5.60*** 
(0.70) 

-5.94*** 
(0.65) 

-5.38*** 
(0.80) 

-5.03*** 
(0.70) 

Black x Black 
Schools Closed 
(%) 

-0.72 
(1.30) 

2.54 
(1.69) 

0.12 
(1.55) 

2.29 
(3.01) 

0.50 
(1.99) 

0.53 
(1.65) 

Black x White 
Schools Closed 
(%) 

-0.73 
(1.31) 

4.12** 
(1.91) 

2.07 
(1.55) 

3.10 
(1.61) 

3.42 
(1.86) 

2.56 
(1.65) 

 
Demographic 
and economic 
controls 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
School Quality 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 
Y 

R2 0.14 0.14 0.14 0.13 0.13 0.13 
Observations 21,572 18,895 14,960 17,411 9,659 9,264 

Notes: Standard errors clustered by county of residence in 1880 in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. 
Demographic and economic variables include age (and age squared), father’s occupational score in 1880, whether 
they lived on a farm in 1880, sibling literacy in 1880, urban population, whether they lived in county with Black 
political representation during the 1870s, school population per number of schools before 1878-79 school year, 
average local funding for schools over individual’s school lifetime assuming they remained in the county of 
residence in 1880, measures of school quality before and after school closures (i.e., teacher pay, average number 
of months of instruction per school year, student-teacher ratio), a measure of school district segregation within 
the county of residence in 1880, enumeration district, and indicators for states where they lived in 1910. 
Source: Author’s calculation using data from the 1880 and 1910 US Censuses.  
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Figure A1: Correlation Coefficients for School Closures and Measures of School Quality 
 
 

Percent of 
White 

Schools 
Closed 

1 0.78 -0.16 -0.21 -0.51 0.32 

Percent of 
Black 

Schools 
Closed 

0.78 1 -0.16 -0.26 0.11 0.13 

Student 
Teacher 

Ratio 
-0.16 -0.16 1 0.11 0.63 -0.13 

Average 
Teacher 

Pay 
-0.21 -0.26 0.11 1 0.30 -0.04 

Average 
Term 

Length 
-0.51 0.11 0.63 0.30 1 -0.44 

Level of 
Segregation 

in School 
Districts 

0.32 0.21 -0.13 -0.04 -0.44 1 

 Percent of 
White 
Schools 
Closed 

Percent of 
Black 
Schools 
Closed 

Student 
Teacher 
Ratio 

Average 
Teacher 
Pay  

Average 
Term 
Length 

Level of 
Segregation 
in School 
Districts 

Notes: This figure shows the correlation between school closures during the 1878-79 school 
year and measures of school quality after the closers during the 1879-80 school year.  
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Figure A2: Characteristics of Black and White schools from 1875-76 to 1879-80 school years 
 

 
 
 
Note: “Black” and “White” denote characteristics for Black and White schools in Virginia. “Closed > 50%” 
denotes counties that closed most of their schools, “Closed < 50%” denotes counties that closed a minority of 
their schools, and “Closed = 0” denotes counties that closed no schools.  
Source: Author’s calculations using data from the Virginia Superintendent Reports.  
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Figure A3: The probability of school enrollment in 1880  
 

 
Source: Author’s calculations using data from the 1880 linked US Census sample of student populations in 
Virginia.  
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Figure A4: The relationship between school closures and illiteracy in adulthood  
 

 
 
Notes: The figure reports coefficients from equation (2) and the 95-percent confidence intervals where the 
dependent variable is illiteracy in 1910. The estimating equation includes controls for demographic and economic 
characteristics including age (and age squared), the occupational income score for the father in 1880, whether they 
lived on a farm in 1880, sibling literacy in 1880, whether they lived in a county with Black political representation 
during the 1870s, urban population, school population per number of schools before 1878-79 school year, census 
enumeration district, and indicators for state where they lived in 1910. Corresponds with Table A3 in the appendix. 
Source: Author’s calculation using census matched records 1880 and 1910. 
  



 57 

Figure A5: The relationship between school closures and illiteracy in adulthood  
 

 
 
Notes: The figure reports coefficients from equation (2) and the 95-percent confidence intervals where the 
dependent variable is illiteracy in 1910. The estimating equation includes controls for demographic and economic 
characteristics including age (and age squared), the occupational income score for the father in 1880, whether they 
lived on a farm in 1880, sibling literacy in 1880, whether they lived in a county with Black political representation 
during the 1870s, urban population, school population per number of schools before 1878-79 school year, census 
enumeration district, and indicators for state where they lived in 1910. Corresponds with Table A4 in the appendix. 
Source: Author’s calculation using census matched records 1880 and 1910.  
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Figure A6: Probability of illiteracy in 1910 conditional on living with a literate sibling in 
1880 and the percent of schools closed during the 1878-79 school year 
 

 
 
Notes: The figure reports predictive margins from equation (2) and the 95-percent confidence intervals where the 
dependent variable is illiteracy in 1910. “No Literate” indicates that the individual did not live with a sibling who 
was literate in 1880 while “Literate” indicates that they did live with a literate sibling. The estimating equation 
includes controls for demographic and economic characteristics including age (and age squared), the occupational 
income score for the father in 1880, whether they lived on a farm in 1880, sibling literacy in 1880, urban 
population, whether they lived in county with Black political representation during the 1870s, enumeration 
district, average local funding for schools over individual’s school lifetime assuming they remained in the county 
of residence in 1880, and indicators for states where they lived in 1910. Corresponds with Table A7 in the 
appendix. 
Source: Author’s calculation using census matched records 1880 and 1910.  
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Appendix B. Calculating School District Segregation 
 
There are several ways to calculate segregation within a geographic unit which, in this paper, 

constitutes a county. Every county had more than one school district while the average number 

of school districts when the school closures occurred was 3.2 per county (there were 505 school 

districts in the entire state). I estimate school district segregation using a dissimilarity index 

which is commonly used within the literature on segregation and is used by the US government 

agencies to calculate segregation within various US Census tracts (White, 1986). The 

dissimilarity index score itself reflects the percent of one group of people that would need to 

exchange places with another group to achieve an even geographic distribution. For this paper, 

this reflects the percent of the Black student population that would need to exchange places 

with the White student population. The index is calculated using the following equation: 

 

  

 

where wi is the White student population in a school district, bi is the black student population 

in a school district, W is the total White student population in a county, and B is the total Black 

student population in a county. School district level (i.e., sub-county) records are available for 

a limited number of years. The only year the relevant district-level information is available for 

the period of this study is the 1879-80 school year. Figure B1 show the dissimilarity index 

scores by county.  

Figure B1: School District Segregation Measured by Dissimilarity Index Score 

 
Source: Author’s calculations using method described in Appendix B.  
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