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This article shows that the traditional narrative of Black-White high school graduation gaps is inverted among economically
disadvantaged female students. Two nationally representative surveys and statewide administrative data demonstrate that
low-income White females graduate at rates 5 to 6 percentage points lower than Black peers despite having higher test scores.
Greater rates of tobacco, alcohol, and illicit drug use among White females account for one third of the attainment disparity.
Since the early onset of substance use among low-income White females predicts lower attainment, more research on the
factors leading to risky behaviors and their correlates during early adolescence is warranted. Examining racial gaps in high
school graduation at the intersection of gender and income categories can inform more tailored interventions.
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Introduction

Researchers have long documented widespread dispari-
ties in educational and labor market outcomes by race. On
average, African Americans have lower test scores, lower
educational attainment, and worse outcomes in terms of
wages and labor market participation (Altonji & Blank,
1999; Bowen et al., 2009; Clotfelter et al., 2009; Fryer &
Levitt, 2006; Murnane et al., 2006; Reardon & Robinson,
2008). Existing evidence shows that the Black-White gap in
high school graduation is approximately 8 to 9 percentage
points for those born in the 1980s (Heckman & LaFontaine
[HL], 2010; Murnane, 2013). Attainment disparities carry
significant implications for future economic well-being
(Tamborini et al., 2015); for example, high school dropouts
fail to capture the substantial college wage premium in the
labor market (Card, 1999; Grogger & Eide, 1995; Heckman
et al., 2006). Closing high school graduation gaps across
different racial and ethnic groups is therefore of concern to
researchers and policymakers.

In this article, we uncover a result not in accordance with
perceived wisdom on racial disparities: economically disad-
vantaged Black girls complete high school at higher rates
than their disadvantaged White peers. Graduation rates for
low-income White girls are 5 to 6 percentage points lower
than poorer Black girls across both national longitudinal sur-
veys and statewide administrative data. We do not observe
this reversal in racial gaps across any other gender and
income category, including low-income boys. This finding
underscores the importance of examining racial gaps at more

racial gap, educational attainment, risky behaviors, inequality

granular sociodemographic categories to inform tailored
interventions on attainment.

We examine the influence of three sets of measures for
this graduation deficit among low-income White females:
variation in family, neighborhood, and schooling contexts;
differences in cognitive skills; and a range of students’
behavioral and socioemotional attributes that proxy for non-
cognitive skills. Specific measures include grade retention,
absences, tardies, delinquency, self-esteem, substance use,
and expectations. We operationalize the analyses using the
National Longitudinal Survey of Youth 1997 (NLSY97) and
the National Longitudinal Study of Adolescent to Adult
Health (Add Health), which provide detailed family back-
ground attributes, schooling variables, and student behaviors
and attitudes. We supplement these national samples with
administrative statewide data from the North Carolina
Education Research Data Center (NCERDC) and its vari-
ables on student standardized test scores, class-level, and
school characteristics.

Our results show that students’ behavioral and socioemo-
tional attributes matter for explaining the attainment deficit
among low-income White girls. The use of alcohol, tobacco,
and illicit drugs accounts for one third of the overall disparity.
Low-income White girls exhibit markedly higher rates of
substance use across both national surveys, with the largest
differences in the use of illicit drugs. The concentration of
these behaviors among the low-income White population is
concerning given previous research on the sensitivity of non-
Hispanic Whites’ educational attainment to health-related
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factors (Jackson, 2009). These behaviors not only have rami-
fications for educational outcomes (Chatterji, 2006; Marie &
Zolitz, 2017) but they also have negative consequences for
longer term health (Carpenter & Dobkin, 2009; Hall &
Degenhardt, 2009). Our results point to concerning patterns
among economically disadvantaged White populations in
their adolescent, prelabor market years, which can meaning-
fully influence later life outcomes.

In contrast to the role of behavioral factors, analyses
show that lower graduation rates among low-income White
females remain after accounting for detailed family earn-
ings, neighborhood and school characteristics, urban ver-
sus rural contexts, and cognitive skills. Income differences
cannot explain this phenomenon, as both national surveys
show that low-income White females come from higher
earning households relative to Black peers. Moreover,
lower graduation rates among low-income White females
persist despite their higher standardized test scores and
related measures of academic performance, such that
accounting for cognitive skills exacerbate rather than nar-
row differences in attainment. These findings motivate a
reexamination of the traditional narrative on racial attain-
ment gaps among economically disadvantaged popula-
tions, since White students fail to translate advantages in
these domains to higher attainment.

In examining an understudied phenomenon, this article
contributes to a substantial literature on high school comple-
tion and dropout. Previous studies document high school
graduation patterns using household surveys, including the
Current Population Survey and the American Community
Survey, the Common Core of Data, and longitudinal data
sets. It is well established using these sources that Black stu-
dents graduate at lower rates, with only a subset of studies
documenting graduation and dropout for finer-grained sub-
groups such as by gender and race (Heckman & LaFontaine,
2010; Mishel & Roy, 2006; Murnane, 2013; Stillwell et al.,
2011). Studies show that Black students reliably trail White
students across high school graduation and completion rates.
Similarly, event dropout rates show subgroups such as Black
or low-income students as leaving school at higher rates
over a given period (Chapman et al., 2011; Rumberger,
2011). While this article replicates previously documented
racial graduation gaps, an exploration of more granular cat-
egories (in this case the interaction of gender, race, and
income) reveals an unusual case of White students falling
behind in attainment.'

We draw upon a large literature on the predictors of gradu-
ation or dropout to inform the choice of mediating factors.
The contributions of family income, school, and neighbor-
hood characteristics feature prominently in the literature from
sociology to economics to developmental psychology (Autor
et al., 2016; Coleman et al., 1966; Cook & Evans, 2000;
Jencks, 1972; Rumberger, 2011).> We then consider cognitive
ability because it is a well-established as a determinant of

educational attainment (Heckman & Krueger, 2005; Paglin &
Rufolo, 1990; Weinberger, 1999). The majority of literature
finds a significant role of academic achievement on attain-
ment outcomes (Rumberger, 2011). Finally, we examine
socioemotional and behavioral dimensions at the individual
level, given previous studies’ findings on the importance for
attainment of engagement and attitudes as measured by mis-
behavior, self-esteem, participation, expectations, and goals
(Finn, 1989; Fredricks et al., 2004). While these aspects have
long been studied in fields such as sociology and developmen-
tal psychology, our examination of socioemotional and behav-
ioral dimensions reflect the shift in economics from a
unidimensional focus on cognitive abilities toward the contri-
butions of a wider range of noncognitive factors (Bowles
et al., 2001; Cunha et al., 2010; West et al., 2016).

The remainder of the article proceeds as follows. The
next section outlines the sample construction using two
national longitudinal surveys as well as the North Carolina
administrative data. The third section summarizes racial
gaps in graduation rates by student subgroup and focuses on
the unexpected deficit low-income White females have rela-
tive to Black females. The fourth section investigates the
contributions of household income. The fifth section exam-
ines the role of neighborhood and school contexts, while the
sixth and penultimate section provides evidence on the con-
tribution of various cognitive and socioemotional or behav-
ioral measures such as substance use. The final section
concludes with a discussion of our findings.

Data

Our analyses use multiple longitudinal and administra-
tive data sources. We follow Heckman and LaFontaine
(2010) and Murnane (2013) in using two recent longitudinal
data sets to capture U.S. graduation patterns: NLSY97 and
Add Health. An advantage of these longitudinal surveys in
addition to geographic coverage is the availability of mea-
sures on family context, behaviors, and attitudes that are not
typically present in administrative data.’ In contrast, admin-
istrative statewide records allow us to study a large popula-
tion of students and characterize in detail the schools and
peers these students were exposed to throughout primary
and secondary schooling. We therefore supplement national-
level surveys with statewide data from the NCERDC.

NLSY97

The NLSY97 sample comprises 8,984 individuals who
were between the ages of 12 and 17 years during the initial
interview in 1997. The sample follows these individuals
through the 2015 survey wave, when respondents were 30 to
36 years old. We construct student groups at the intersection
of race, gender, and economic disadvantage as measured by
free or reduced-price lunch (FRL) eligibility, which occurs



when an individual’s household income is at or below 185%
of the federal poverty guideline. We use ethnicity data to
define non-Hispanic White and African American students
and code high school graduation based on students’ report-
ing of enrollment status and the highest degree received dur-
ing each interview. The sample excludes students who
graduated with a GED, in keeping with official measures of
high school graduation and previous studies documenting
racial gaps in attainment.”

In addition to high school graduation, we rely on an array
of survey questions to document students’ academic achieve-
ment, behaviors, and attitudes. Cognitive scores derive from
the Armed Services Vocational Aptitude Battery (ASVAB),
a multiple-choice test covering aptitudes ranging from
arithmetic reasoning to paragraph comprehension. Other
school-based measures include tardies, absences, and grade
retention. Family characteristics include a respondent’s
household income, while behavioral attributes cover
tobacco, alcohol, marijuana, and other illicit drug use. To
create the final sample, we first limit to the 8,768 students
that complete eighth grade with nonmissing high school
graduation outcomes.’ Of these respondents, approximately
one quarter were neither White nor African American. We
then restrict to White or Black females with nonmissing
family income data, before limiting the analytic sample to
individuals who are low-income.

Add Health

We supplement the NLSY97 sample with Add Health,
which surveyed students of a similar age and at a similar
time. The initial wave of Add Health in 1994—-1995 involved
in-home interviews with 20,745 adolescents in Grades 7 to
12, when they were largely between the ages of 12 and 18.
Add Health then followed these respondents through the lat-
est Wave IV interview round in 2007-2008, when the
remaining 15,701 participants were between 24 to 32 years
old. The similarities between these two national data sets
also extend to the timing of follow-up interviews. As such,
this sample has a similar age distribution in any given year
as the NLSY97.

We construct student groups using sociodemographic
information taken in Wave I. A combination of parent-
reported household income and household size determine
the ratio of income to the federal poverty threshold. As with
the NLSY97, we designate respondents as low-income if
they are eligible for FRL. Attainment data comes from a
Wave IV survey question on high school graduation status.
Consistent with the NLSY97, we define graduation as fin-
ishing high school with a diploma instead of receiving a
GED and exclude respondents who ever received a GED
from the sample.

Add Health records a number of cognitive, socioemotional,
and behavioral covariates. Achievement scores come from the
Add Health Picture Vocabulary Test, an abridged version of
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the Peabody Picture Vocabulary Test with age-standardized
scores. School variables include an indicator for ever repeat-
ing a grade, and the number of excused and unexcused
absences. We expand the set of socioemotional measures to
include self-esteem and expectations taken during the initial
interview. The former derives from a modified Add Health
version of the Rosenberg Self-Esteem Inventory.’ The latter
comes from survey questions eliciting participants’ interest in
and probabilities of going to college.” The final set of covari-
ates capture individuals’ tobacco, alcohol, and illicit substance
use during Wave I. The sample restriction process is analo-
gous to that of the NLSY97. We restrict to students who were
in grade 9 or earlier during Wave I to ensure that baseline
covariates are measured in earlier schooling years. These
7,069 observations decrease by nearly one fifth after dropping
respondents who were not White or African American. We
further exclude respondents who were male or missing income
data. The final analytic sample restricts to only low-income
Black or White females.

NCERDC

We complement these two national longitudinal surveys
with administrative data on the universe of North Carolina
high school students. The NCERDC allows us to follow
ninth-grade students in 2008 to 2011 through high school
graduation. We construct student subgroups using race, gen-
der, and FRL eligibility from student roster files.® Notably,
FRL eligibility can fluctuate across time as parental incomes
change or because of administrative errors. To ensure we are
distinguishing families that are persistently economically
advantaged or disadvantaged from families experiencing
income shocks, we rely on the longitudinal nature of the data
and compile FRL eligibility for students going as far back as
third grade. Our measure for low-income is students who
were ever eligible for FRL, whereas higher income refers to
students who were never eligible.

The outcome variable is whether a student graduated high
school within 4 years of beginning ninth grade.’ Specifically,
a ninth grader in 2008 is matched to 2011 graduation files
and 2008 to 2011 dropout and school exit data to ensure a
comprehensive view of their manner of exit.'” School-level
attributes include whether the high school is classified as
urban, suburban, or rural.'' School rosters permit us to con-
struct grade-level student composition by gender, race, and
economic disadvantage. The final analytic sample spans the
2008-2011 ninth-grade cohorts. We exclude students who
exit for reasons that are exempt from statewide graduation
rate calculations, as well as students with missing exit reason
or timing.'"> We retain unique individual observations by
only including the first time an individual was observed in a
ninth-grade cohort. The full sample comprises 406,349 stu-
dents, while the restricted sample with only White and
African American students with nonmissing sociodemo-
graphic data includes 342,246 individuals.



TABLE 1
Graduation Rates
North
Group Add Health NLSY97  Carolina
Overall 78.0% 77.7% 81.1%
Overall racial gap
White 81.5% 80.2% 84.9%
Black 72.8% 69.9% 76.4%
Black-White gap —8.7 —-10.3 —8.5
Racial gap among males
White 79.6% 78.3% 82.5%
Black 65.0% 64.0% 70.5%
Black-White gap -14.6 -14.3 -12.0
Racial gap among females
White 83.6% 82.2% 87.4%
Black 81.5% 76.1% 82.4%
Black-White gap 2.1 —6.2 =51
Racial gap among low-income males
White 66.1% 61.2% 67.4%
Black 56.0% 51.3% 67.3%
Black-White gap -10.1 -9.9 -0.1
Racial gap among low-income females
White 72.3% 66.1% 74.9%
Black 78.3% 72.1% 80.3%
Black-White gap 6.0 6.0 54

Note. Add Health = National Longitudinal Study of Adolescent to Adult
Health; NLSY97 = National Longitudinal Survey of Youth 1997; GED =
general educational development. The Add Health sample of 7,069 respon-
dents includes those first observed no later than ninth grade and have non-
missing graduation data in Wave IV. Racial gap estimates furthermore
exclude non-White or non—African American respondents and observations
with missing family income or household size data. Results are weighted
using GSWGT4_2 to account for nonrandom attrition from sample. Comple-
tion outcomes observed in Wave IV excludes GED recipients. The NLSY97
sample of 8,768 respondents includes those that completed eighth grade, with
nonmissing highest grade completed and high school graduation data by the
2015 survey wave. Results are weighted using the Round 1 sampling panel
weight (R1236201). Completion outcomes observed in the 2015 survey wave
excludes GED recipients. The North Carolina sample includes students who
enroll in the ninth grade for the first time in 2008 to 2011. The outcome is a
dichotomous variable for whether a student graduates high school within 4
years. The full North Carolina sample includes 406,349 observations. Note
that we do not weight the Add Health or NLSY97 estimates in the fourth
panel, since we condition on household income. See text for discussion.

An Exception to the Black-White Attainment Gap

The U.S. high school graduation rate is a barometer for
both the performance of schools as well as the population’s
skill level (Heckman & LaFontaine, 2010). As such, the
overall rate as well as the graduation outcomes of student
subgroups by race and gender is the subject of ample schol-
arly attention. We begin by corroborating the overall gradu-
ation rates reported in this literature using our three analytic
samples (Table 1). The first panel shows broad consistency
across the two national samples with rates that closely adhere

to previous estimates. The Add Health and NLSY97 samples
report that 78% and 77.7% of students earn a high school
degree, respectively.”’ Likewise, 81.1% of students in North
Carolina public schools graduate within 4 years of beginning
ninth grade, which is within 0.3 percentage points of official
4-year graduation rate reports.'* Any disparities between
national- and state-level estimates can depend on differences
in student composition, cohorts, and choice of attainment
measure. '

We proceed next to examine Black-White disparities.'®
The graduation gap ranges from 8.5 to 10.3 percentage
points across the three samples, consistent with gaps reported
in Heckman and LaFontaine (2010). Research on women’s
attainment advantage over men and the increasing diver-
gence between the academic trajectories of Black boys and
girls motivates further segmenting the sample by gender
(McDaniel et al., 2011; Saunders et al., 2004). The racial gap
among boys of 12.0 to 14.6 percentage points is consistently
larger than the female racial gap. Even then, we observe the
empirical regularity of White students graduating high
school at higher rates than their Black peers across samples
and subgroups.

Previous studies examined how graduation rates vary by
the interaction of gender and race, but less attention is given
to how attainment outcomes vary by socioeconomic back-
ground (Murnane, 2013)."7 Research on the Black-White
achievement gap that controls for socioeconomic status find
that the latter accounts for anywhere between a quarter up
to 85% of disparities at various points of the educational
experience (Clotfelter et al., 2009; Fryer & Levitt, 2004,
2006; Murnane et al., 2006; Reardon & Robinson, 2008).]8
Moreover, there exists substantial heterogeneity by gender
conditional on income (Chetty et al., 2018). A growing body
of evidence finds that the effects of socioeconomic status on
development and academic performance vary significantly
across gender groups (Autor et al., 2016, 2019; Bertrand &
Pan, 2013; Owens, 2016). This motivates a closer explora-
tion of racial gaps in graduation for specific gender and
income subgroups.

We use income as a proxy measure for socioeconomic sta-
tus and report racial differences in attainment among the eco-
nomically disadvantaged in the final panel of Table 1."
Among boys, Black students lag significantly behind girls in
graduation across both national samples and are closer to par-
ity in the North Carolina data set. Economically disadvan-
taged girls, on the other hand, reverse the traditional narrative
of Black students falling behind in high school graduation.
Low-income White girls graduate at a rate between 5.4 and 6
percentage points Jower than their Black peers.” This unex-
pected graduation deficit for White girls is not limited to par-
ticular samples and birth cohorts. Our national and statewide
administrative samples match the characteristics of similar
samples used in the literature and the official statistics pub-
lished by the state board of education. Furthermore, each of



TABLE 2
Family Incomes Among Low-Income Females

Add Health NLSY97
Variable White Black White Black
Graduation rate 72.3% 78.3%** 66.1% 72.1%*
Household income
Multiples of poverty level, % 113% 89%0*** 108% 82%p***

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY97 = National Longitudinal Survey of Youth 1997. Add Health
sample includes all White or African American low-income females who were in ninth grade or earlier during Wave 1. High school graduation is defined
using attainment data in Wave IV. NLSY97 sample includes all White and non-Hispanic Black respondents who completed eighth grade. Household incomes
are computed using household income, size, and federal poverty thresholds in 1994.

*p < 1L ¥Ep < 05, *rEp < 01,

these data sets find graduation gaps that are consistent in sign
and magnitude across birth cohorts spanning the late 1970s
through the mid-1990s.

The question arises, then, of why low-income White
females lag behind in high school graduation relative to
Black females. We begin our inquiries by examining three
sets of possible explanations for our findings. First, we
verify that our results are not explained by higher house-
hold income among Black females and that results are
robust to alternative definitions of economic disadvantage.
Second, we explore the role played by a student’s family,
neighborhood, and school context, such as the urbanicity of
her neighborhood or the peer composition of her high
school. Third, we examine whether low-income Black
women graduate at higher rates because of greater endow-
ments of cognitive and socioemotional skills as measured
by school retention and delinquency, risky behaviors, and
related attributes that predispose them to higher rates of
high school graduation. After scrutinizing these factors, we
consider reasons for why attainment patterns among low-
income females differ markedly from well-established pat-
terns of attainment, includingamong similarly disadvantaged
males.

The Role of Economic Disadvantage

We first consider the possibility that among students who
are economically disadvantaged, Black students may still
have higher average family incomes when using an alterna-
tive, more fine-grained measure, and this can contribute to
their better attainment outcomes. To the contrary, we show
that low-income Black females come from households earn-
ing significantly /ess on average than White females. Both
national longitudinal surveys find that low-income White
females come from households at 108% to 113% of the fed-
eral poverty limit, while Black females come from house-
holds earning just 82% to 89% (Table 2).*' Black students
succeed in graduating high school in spite of their income
levels, not because of them.

A related concern is that our binary income classification
masks important heterogeneity within the low-income
female population; namely, the magnitude of the racial
attainment gap for individuals from the most impoverished
families relative to those near and above the 185% threshold
is unclear. We therefore examine the sensitivity of our results
across the full spectrum of socioeconomic backgrounds.
Figure 1 plots a LOWESS-smoothed graph of the high
school graduation rate for both the NLSY97 and Add Health
across the ratio of income to poverty level, with a vertical
marker for the 185% cutoff. The figure shows that the gradu-
ation advantage among economically disadvantaged Black
females is robust to the choice of income cutoff. Black
females have a higher graduation rate than White females
over a broad income range, from zero to over two times the
federal poverty level. Across both samples, White and Black
females in households earning between four and five times
the poverty level have similar graduation rates. These results
underscore the importance of parsing racial gaps among
females into its parts: differences in the distribution of
household incomes for White and Black females, and differ-
ences in graduation rates at a given household income level.

Our analysis of North Carolina administrative data fur-
ther supports the view that low-income White students
underperform despite coming from families that are more
economically privileged than their Black peers. The present
categorization of economic disadvantage includes students
who were ever eligible for FRL between 8th and 10th grades.
This groups students experiencing transitory negative income
shocks around the 185% threshold with those experiencing
more permanent shocks and students misclassified as low
income. Appendix Table A2 divides this lower income popu-
lation into those who were consistently FRL eligible during
elementary and middle school (bottom income level) versus
those who had mixed eligibility records over time (middle
income level). We supplement these results with median
incomes of the student’s residential block group from the
American Community Survey. We find that Black women
consistently graduate at higher rates than White women
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FIGURE 1. Graduation rate by ratio of income to poverty.

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY97 = National Longitudinal Survey of Youth 1997. Locally weighted
smoothed relationship between family poverty ratio and probability of graduating high school. The Add Health and NLSY97 samples include all White or

African American respondents with nonmissing educational attainment data.

TABLE 3
North Carolina—Neighborhood Factors

Variable (1)

) (3)

Black female
Black female X mixed block group®
Black female X rural block group”
Additional controls

Block group fixed effects N

Observations 76,599

0.054*** (0.006)

0.097*** (0.005) 0.099*** (0.008)
~0.004 (0.010)
~0.001 (0.013)

Y Y
76,599 76,599

Note. The full sample includes economically disadvantaged ninth-grade Black and White female students during 2008-2011. Standard errors clustered at

the school level.

*Housing units in block group are classified as a mix of urban and rural in the 2010 Census. "All housing units in block group are classified as rural in the

2010 Census.
*p < .10, ¥*p < .05, ***p < 01.

across all income categories. The lower graduation rates of
economically disadvantaged White females are most pro-
nounced among the worst-off, even though White students
reside in block groups with family incomes that average
$6,400 higher. These results from North Carolina echo find-
ings in Figure 1 that the lagging graduation rates of White
students is starkest among the most economically disadvan-
taged families.”

The Role of Neighborhood and School Contexts

We rely on geocoded data from North Carolina to explore
whether the sorting of students by race into urban or rural
neighborhoods contributes to the graduation patterns we
observe. Population density can be associated with varying

6

levels of social service provision, labor market opportuni-
ties, and the quality of education and related support ser-
vices that may influence graduation outcomes. Table 3
shows estimates from linear probability models accounting
for students’ residential block groups. The baseline Black
attainment edge is 5.4 percentage points in North Carolina,
with low-income Black females graduating at 80.3%, while
their White counterparts lag at 74.9% (Table 1). This dispar-
ity increases with the addition of block group fixed effects,
suggesting that the phenomenon we observe is pervasive
even within fine-grained neighborhoods.** Notably, we find
no evidence that these patterns vary by the rurality of stu-
dents’ residential locations.

We next examine students’ school and classroom envi-
ronments in contributing to observed graduation disparities.



TABLE 4
North Carolina—School Sorting and Student Composition

Variable (1)

@ 3) “)

Black female

Black female X share of disadvantaged White students
Black female X share of disadvantaged Black students
Black female X share of advantaged White students
Black female X share of advantaged Black students

School fixed effects N
School X year fixed effects N
Observations 76,599

0.054%** (0.006)

0.081%** (0.005)  0.083*** (0.005)  0.107** (0.043)
0.103* (0.060)

0.007 (0.059)

~0.131%* (0.053)

~0.092 (0.146)

Y N N
N Y Y
76,599 76,599 76,599

Note. The full sample includes economically disadvantaged ninth-grade Black and White female students during 2008 to 2011. The omitted group is the share
of non-White and Black students in the individual’s ninth-grade class. Standard errors are clustered at the school level.

*p < 10, #Hp < 05, #Ep < 01,

One potential explanation for the gap is that low-income
Black females systematically attend schools that graduate
students at higher rates. These schools could have programs
that better serve students at risk of dropping out or credit
recovery programs that affect the probability of completion.
We assess whether increasing racial segregation and sorting
by school attributes play a role by augmenting the base
model with school fixed effects. The first column in Table 4
shows the same unadjusted graduation advantage of 5.4 per-
centage points among poorer Black females. Similar to the
neighborhood analysis, the graduation gap increases in the
school fixed effects model to 8.1 percentage points. This
suggests that the graduation edge of low-income Black
females persists within schools. Further restraining the racial
comparison to within school and year combinations shows
that low-income Black females graduate at 8.3 percentage
points higher than their White peers.

Finally, we interact the coefficient of interest with school-
level student composition variables to assess the extent to
which the graduation gap’s magnitude depends on the preva-
lence of each sociodemographic subgroup. Column (4)
shows that the Black female attainment advantage is increas-
ing in the share of economically disadvantaged White stu-
dents and decreasing in the share of better-off White
students. The gap is not significantly affected by other stu-
dent groups. The association between graduation rates and
peer composition within the school setting suggests a social
dimension to these patterns. Social networks and its influ-
ence on risky behaviors and attainment may merit closer
attention (Kawaguchi, 2004; Lundborg, 2006).

The Role of Cognitive and Socioemotional Skills

We shift from neighborhood and school-level attributes
to individual characteristics. We start by examining the role
that cognitive factors play in explaining the attainment gap
and follow with a detailed analysis of how socioemotional
and behavioral attributes account for observed disparities.

Cognitive Skills

It is well documented that cognitive skills shape educational
attainment, labor market outcomes, and other dimensions of
individual well-being (Hanushek & Woessmann, 2008;
Heckman, 2008). The first step in our analysis explores the
variation in this determinant of schooling to see whether
higher graduation rates among low-income Black females is
explained by superior cognitive ability. To do so we focus on
standardized test scores and average student GPAs on a
4-point scale.** Even though many social science researchers
use achievement test scores, GPA, and IQ to capture dimen-
sions of cognitive functioning, it is increasingly recognized
that personality traits and other noncognitive skills play a role
in the formation of grades (see, e.g., Heckman & Kautz,
2012). While we use GPA as a cognitive measure, our qualita-
tive results are robust to excluding GPA as a measure of cog-
nitive ability.

Table 5 summarizes test scores and grades. Low-income
Black females have test scores that are up to two thirds of a
standard deviation lower, and eighth grade GPAs that are
between 0.1 and 0.14 points lower than economically disad-
vantaged White females.”® These means suggest that condi-
tioning on test scores and GPA would only reinforce the
Black female graduation advantage, under the assumption
that they are positively correlated with graduation out-
comes. Table 6 regresses high school graduation on being a
low-income Black female with baseline controls, with addi-
tional models augmented with household income and cogni-
tive attributes. Column (1) shows that poorer Black females
in Add Health and NLSY97 graduate, respectively, at 6.6
and 6.4 percentage points higher than their White counter-
parts. When we include household income, the attainment
edge of economically disadvantaged Black women increases.
The same occurs when conditioning on test scores and
GPA, suggesting that equalizing these measures of cogni-
tive ability further increases the graduation advantage of low-
income Black females who lag in these positive correlates



TABLE 5
Cognitive Skills Among Low-Income Females

Add Health NLSY97
Variable White Black White Black
Graduation rate ~ 72.3% 78.3%** 66.1% 72.1%*
Cognitive measures
Test scores 0.03 —0.64%** 0.27 —0.30%**
GPA 2.72 2.62% 2.82 2.68%%*

Note. Add Health = National Longitudinal Study of Adolescent to Adult
Health; NLSY97 = National Longitudinal Survey of Youth 1997; GPA
= grade point average. Add Health sample includes all White or African
American low-income females who were in ninth grade or earlier during
Wave I. High school graduation is defined using attainment data in Wave
IV. NLSY97 sample includes all White and non-Hispanic Black respon-
dents who completed eighth grade. Test scores from the Picture Vocabulary
Test in Add Health and the Armed Forces Qualifications Test scores in the
NLSY97 are standardized to z scores. GPA from Add Health is the average
math and English GPA on a 4-point scale.

*p < 1. *Ep <05, FFEp < 01

of completion. The findings are robust to the use of multiple
imputation. Appendix Table A4 shows a graduation advan-
tage among low-income Black females that are similar in
magnitude after accounting for missing values.

Socioemotional and Behavioral Attributes

A substantial body of research relates the role of non-
cognitive factors such as behaviors and attitudes to educa-
tional and labor market outcomes (Bowles & Gintis, 1976;
Farkas, 2003; Heckman & Rubinstein, 2001; Rumberger,
2011). The capacity of these characteristics to influence
earnings independent of traditional cognitive measures is
well-recognized (Almlund et al., 2011; Borghans et al., 2014;
Jencks, 1979; Murnane et al., 2001). Research increasingly
documents the relevance of such inputs for drop out and
graduation (Alexander et al., 1997; Aucejo, 2015; Heckman
et al., 2006).%°

We examine the role of socioemotional and behavioral
attributes for the observed graduation gap. Survey items
taken during initial waves, when students were at the begin-
ning of their high school education or in middle school,
cover a range of schooling and health behaviors and socio-
emotional attributes. We follow previous literature in the
selection of these variables to capture ability outside of cog-
nitive domains. Measures from school records include reten-
tion, absences, tardies, or general delinquency (Jackson,
2018). We rely on risky behaviors during childhood such as
the use of alcohol, tobacco, marijuana, and illicit drugs that
have been shown to predict academic outcomes (Crosnoe,
2006; Cunha & Heckman, 2008). We use the Rosenberg
Self-Esteem Scale in Add Health due to its correlation with
the traditional Big Five typology used as a long-standing
socioemotional measure (Almlund et al., 2011). Remaining
measures including self-reported desire and likelihood of
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attending college and life experiences such as bullying
approximate individual expectations and hardships.

Summary statistics in Table 7 show that White females lag
behind across a number of these measures. While low-income
Black females are more likely to be retained at least one
grade before entering high school, they have fewer absences
and score one sixth lower on a delinquency index than low-
income White females. An even starker contrast is apparent
when examining measures of substance use. Low-income
Black females are significantly less likely to have reported
ever using tobacco, alcohol, marijuana, and other illicit drugs
during adolescence. In addition to striking differences at the
extensive margin, results not shown here document that eco-
nomically disadvantaged Black females who have been initi-
ated into these substances also use them at lower frequency.
These racial gaps among the focal group of disadvantaged
females echo findings from a broad literature spanning epide-
miology and public health that Black adolescents record
lower alcohol, tobacco, and illicit drug consumption than
their non-Hispanic White peers (Keyes etal., 2015; Swendsen
et al., 2012).”” Black females furthermore profess greater
intention as well as likelihood of attending college compared
to White peers.

Table 8 examines the extent to which these measures
account for the observed Black female attainment advantage
by reporting coefficients from linear probability models
regressing high school graduation on being a low-income
Black female, baseline controls, and socioemotional or
behavioral attributes. The first specification confirms low-
income Black females in both longitudinal surveys graduate
at rates that are more than 6 percentage points higher than
White females.

Specifications in columns 2 to 7 consider the role of
socioemotional and behavioral measures. Accounting for
absenteeism and retention, substance use, self-esteem, and
college expectations in the Add Health sample leaves a grad-
uation gap of 3.2 percentage points that is no longer signifi-
cantly different across racial groups. Similarly, adding
controls for absenteeism, delinquency, retention, substance
use, and hardship in the NLSY97 sample decreases the grad-
uation gap to a nonsignificant 2.7 percentage points.”® A
consistent feature of these models is an attenuated racial
graduation disparity when accounting for the use of tobacco,
alcohol, marijuana, cocaine, or other illicit drugs during
early adolescence.

We estimate the contribution of individual socioemo-
tional and behavioral measures by relying on the Gelbach
decomposition technique. This approach, based on the sam-
ple omitted variables bias formula, addresses the issue of
sequencing sensitivity to render estimates invariant to the
order in which variables are added to the specification
(Gelbach, 2016). The relevance of a covariate derives from
two factors when we apply this technique to the Black-White
graduation gap: (1) Black-White differences in this covariate
after partialing out all other explanatory variables in the base



TABLE 6
Income, Cognitive Measures, and High School Graduation

Variable 1 2 3

Add Health (n = 886)

Black female 0.066* (0.034) 0.098*** (0.035) 0.135%** (0.033)
Additional controls

Household poverty ratio N Y N

Test scores and GPA N N Y
NLSY97 (n = 872)

Black female 0.064* (0.037) 0.104*** (0.037) 0.165%** (0.032)
Additional controls

Household poverty ratio N Y N

Test scores and GPA N N Y

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY = National Longitudinal Survey of Youth 1997; GPA = grade point
average; SES = socioeconomic status. The table shows coefficients corresponding to linear probability models regressing high school graduation outcomes
on an indicator for being a low-income Black female, birth year, and additional covariates. The Add Health sample includes low-SES White or African
American respondents who were in ninth grade or earlier during Wave 1. Standard errors are clustered at the school level. The NLSY97 sample includes
low-SES White and non-Hispanic Black respondents who completed eighth grade. Standard errors are clustered at the NLSY97 primary sampling unit and
stratum. The coefficient for the Black female indicator varies from the summary statistics because these specifications adjust for birth year and drop respon-

dents with missing values for the additional controls.
*p < .1 ¥¥p <05 FFEp < 01

regression and (2) the extent to which the covariate is cor-
related with educational attainment.”’ Results from the
decomposition are consistent estimates of the conditional
contribution of each variable.

We find that behavioral and personality proxies for stu-
dents’ noncognitive skills collectively explain between 51%
and 59% of the Add Health and NLSY97 samples, respec-
tively (Table 9). Factors such as absenteeism, delinquency,
retention, and self-esteem play no significant role.”” The
largest contributor accounting for between 34% and 38% of
the graduation gap between low-income Black and White
females in both samples is adolescent substance use.
Economically disadvantaged White females are signifi-
cantly more likely to use every drug: 20 to 23 percentage
points more likely to use tobacco, 12 to 17 percentage points
more likely to use alcohol, and 6 to 7 percentage points
more likely to use marijuana. Even more alarming is the
finding that low-income White women are overwhelmingly
more likely to use illicit drugs like cocaine, heroin, and
methamphetamines than Black women. No more than 2%
of low-income Black females use these illicit drugs in our
samples, while between 9% and 11% of low-income White
females do so across our two samples.

Discussion

Our findings show that the early onset of substance use
among low-income White females predicts lower attain-
ment. We cannot rule out the possibility of omitted variables,
as hard-to-observe factors that induce greater substance use
may also adversely affect schooling attainment. Substance
use can exert an influence on educational attainment on its

own, or its explanatory power can derive from correlated
factors. It has been documented, for instance, that mental
health issues and substance use often co-occur among ado-
lescents, which motivates studies of their joint consequences
for educational attainment (Breslau et al., 2011; Macleod
et al., 2004). A growing body of research also finds that
mental health problems are directly associated with lower
high school completion (Breslau et al., 2008; Evensen et al.,
2016; Kessler & Saunders, 1995). In light of previous evi-
dence, we verify that our findings are robust to the inclusion
of mental health variables in both national longitudinal sur-
veys. We show that these factors do not have a sizable impact
on the Black-White attainment gap when included on their
own or concurrently with substance use covariates (Appendix
Table A6). Note that this does not preclude an association
between mental health factors and educational attainment
and only suggests that these variables play a lesser role than
substance use for racial disparities in attainment.

Our results call to attention literature showing the effect of
substance use on schooling outcomes. Chatterji (2006) docu-
ments a relationship between illicit drug use and attainment
while Marie and Z6litz (2017) show that substance use low-
ers academic performance.”’ Beyond academic outcomes,
tobacco, alcohol, and drug use also have negative ramifica-
tions for health, spanning from cardiovascular disease to
increased injuries and mortality (Carpenter & Dobkin, 2009;
Hall & Degenhardt, 2009). Recent findings of rising mortal-
ity and morbidity among less-educated non-Hispanic White
adults emphasize the role of drug overdoses, suicides, and
alcohol-related liver mortality in disproportionately affect-
ing this sociodemographic group, with evidence suggesting
worsening labor market opportunities with accompanying



TABLE 7
Socioemotional Attributes Among Low-Income Females

Add Health NLSY97
Variable White Black White Black
Graduation rate 72.3% 78.3%** 66.1% 72.1%*
School records
Ever retained 25% 30k sk 17% 26%***
Days absent 6.35 5.20%*
Excused absences: Never 9% 15%***
Excused absences: 1 to 2 times 25% 37%***
Excused absences: 3 to 10 times 46% 39%**
Excused absences: 10+ times 20% 80p***
Unexcused absences 0.59 0.38***
Days tardy 2.34 2.51
Delinquency index 1.20 0.97%%*
Substance use (% ever)
Tobacco 66 46%** 52 29%**
Alcohol 55 38%%*** 46 34k
Marijuana 22 16** 23 16%**
Illicit drugs 11 [k 9 PA
Cocaine 4 QF**
Other 11 Q***
Self-esteem 12.44 10.49%**
College
Want to go 4.36 4.56%**
Likelihood of going 3.98 4.19%%*
Hardship
Experienced hard times 12% 8%
Ran away from home 15% 11%
Bullied 22% 23%

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY97 = National Longitudinal Survey of Youth 1997. The Add Health
sample includes all White or African American respondents who were in ninth grade or earlier during Wave I. NLSY97 sample includes all White and non-

Hispanic Black respondents who completed eighth grade.
*p < .1 ¥¥p < .05, FF¥p < 01,

cumulative disadvantage for this group (Case & Deaton,
2017). While our study timeline stops far short of later life
morbidity and mortality, it prompts questions about the prela-
bor market origins of such patterns among the low-income
White population.

The question remains of why the Black-White gradua-
tion gap is only reversed for low-income females instead of
males of similar economic standing. It may be that econom-
ically disadvantaged White women fare particularly poorly
in educational attainment relative to White men, or Black
women perform better than predicted. The former possibil-
ity has an analogous result in the recent “deaths of despair”
literature, which documents a higher mortality increase for
non-Hispanic White women than men (Gelman & Auerbach,
2016; Woolf et al., 2018). Causes for rising female death
rates include drug overdoses linked to the epidemic of pre-
scription opioids, smoking- and obesity-related illnesses,
and suicide (Astone et al., 2015; Woolf et al., 2018).32 The
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observation that these patterns are particularly salient
among middle-aged White women in the southern United
States suggests closer study is warranted for understanding
afflictions that are specific to this population (Gelman &
Auerbach, 2016).

At the same time, the Black-White reversal in graduation
rates may be attributed to relatively better performance
among low-income Black girls. A growing literature docu-
ments academic resilience among economically disadvan-
taged minority populations (Catterall, 1998; Strand, 2014).
Researchers are also repeatedly documenting a gender dif-
ference in sensitivity to family disadvantage, with boys’
behavioral and academic outcomes more adversely affected
than girls’ (Autor et al., 2019; Bertrand & Pan, 2013).”
Taken together, these strands of research suggest that Black
females from low-income households may fare better than
their brothers in ways that contribute to the graduation pat-
terns we observe.



TABLE 8
Socioemotional Measures and High School Graduation

Variable 1 2 3 4 5 6 7
Add Health (n = 886)
Black female 0.066* (0.034) 0.056 (0.035) 0.030 (0.032) 0.045 (0.035) 0.047 (0.032) 0.032 (0.033)
Additional controls
Absenteeism and retention Y N N N Y
Substance use N Y N N Y
Self-esteem N N Y N Y
Expectations N N N Y Y
NLSY97 (n = 872)
Black female 0.064* (0.037) 0.047 (0.034) 0.017 (0.036) 0.047 (0.034) 0.027 (0.034)
Additional controls
Absenteeism, delinquency, Y N N Y
and retention
Substance use N Y N Y
Hardship N N Y Y

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY = National Longitudinal Survey of Youth 1997; SES = socioeco-
nomic status. The table shows coefficients corresponding to linear probability models regressing high school graduation outcomes on an indicator for being a
low-income Black female, birth year, and additional covariates. The Add Health sample includes low-SES White or African American respondents who were
in ninth grade or earlier during Wave 1. Standard errors are clustered at the school level. There are 886 observations across all specifications. The NLSY97
sample includes low-SES White and non-Hispanic Black respondents who completed eighth grade. Standard errors are clustered at the NLSY97 primary
sampling unit and stratum. There are 872 observations across all specifications. The coefficient for the Black female indicator varies from the summary
statistics because these specifications adjust for birth year and drop respondents with missing values for the additional controls.

*p < .1.¥*p < .05, FF¥p < 01,

TABLE 9
Decomposition

Add Health NLSY97
Variable Contribution Share of Gap (%) Contribution Share of Gap (%)
Absenteeism and retention 0.002 3.2 —0.005 =7.1
Substance use —0.022%** —33.7 —0.025** —38.2
Self-esteem —0.002 -3.1
Expectations —0.012** -17.8
Hardship —0.009 -13.2
Total —0.034* -51.4 —0.038** —58.5

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY97 = National Longitudinal Survey of Youth 1997. The Add Health
sample includes all White or African American respondents who were in ninth grade or earlier during Wave I. NLSY97 sample includes all White and non-
Hispanic Black respondents who completed eighth grade. The attainment advantage in the Add Health base model of 6.6 percentage points decreases to 3.2
percentage points in the full sample.

*p < .1.¥¥p < .05. ¥*F*p < .01.

Conclusions records from the state of North Carolina verify that these

Black-White disparities in educational achievement and patterns persist despite economically disadvantaged Black

attainment are a well-documented empirical regularity
(Fryer & Levitt, 2006; Murnane et al., 2006; Reardon &
Robinson, 2008). However, disaggregating by income and
gender reveals a striking finding: high school graduation
rates among low-income White females are consistently 5 to
6 percentage points lower than their Black female peers. Data
from two national longitudinal surveys and administrative

females averaging lower household incomes and standard-
ized test scores. As such, the achievement gap we observe
between Black and White students does not translate to an
analogous disparity in high school graduation rates.

To account for White students’ relative underperformance
in high school graduation, we examine disparities in cogni-
tive skills and a range of socioemotional and behavioral
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attributes spanning school delinquency, substance use, and
self-esteem. Accounting for standardized test scores and
grades magnifies the attainment advantage of poorer Black
females. In contrast, behavioral factors markedly close the
gap, with substance use explaining approximately one third
of the overall disparity across both national samples. Low-
income Black females average significantly lower average
rates of tobacco, alcohol, marijuana, and illicit drug use than
their White peers.

The evidence shows that socioemotional proxies such as
the early onset of risky health behaviors are relevant factors for
high school graduation. Closer scrutiny of these inputs is war-
ranted for improving graduation rates across student groups,
particularly given the rising labor market returns to schooling.
Two thirds of earnings inequality in the United States from
1980 to 2005 is attributable to greater schooling premiums
(Autor, 2014; Goldin & Katz, 2007), such that the difference
between dropping out and completing high school with the
option to pursue higher education is increasingly stark.**

A key implication of this study is that examining attain-
ment inequality from an exclusively racial or gender lens
obscures the trends that are distinct to groups at the intersec-
tion of sociodemographic categories. Similar levels of eco-
nomic disadvantage can materialize in different ways for each
group to put downward pressure on high school graduation
rates. By examining patterns at the intersection of race, gen-
der, and income, we are able to show that disadvantaged Black
females challenge the conventional narrative on racial grad-
uation gaps. They maintain lower rates of substance use
and school-related delinquencies despite residing in some of
the most underprivileged neighborhoods and scoring below
White peers on standardized tests. Their unexpected edge in
educational attainment suggests that efforts to improve gradu-
ation outcomes can focus on Black females’ resilience to dis-
advantage and challenges disproportionately faced by their
White peers. More broadly, a closer examination of students
in granular sociodemographic categories can inform tailored
policies to improve high school graduation outcomes.

Appendix
TABLE A1l
Graduation Rates—Imputed Household Income
Group Add Health (%) NLSY97 (%) North Carolina (%)
Low-income females
White 72.1 64.8 74.9
Black 77.6 71.1 80.3
Black-White gap 5.5 6.3 54

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY97 = National Longitudinal Survey of Youth 1997; SES = socioeco-
nomic status. The Add Health sample of 1,052 respondents includes low-SES White and Black female respondents first observed no later than ninth grade
with nonmissing graduation data in Wave IV. The NLSY97 sample of 1,095 White and Black female respondents includes those that completed eighth grade,
with nonmissing highest grade completed and high school graduation data by the 2015 survey wave. The North Carolina sample remains the same as Table 1.

TABLE A2
North Carolina—Alternative Definitions of Disadvantage
FRL*

Group Share (%) Graduation Rate (%) Block Group Income($)"
Middle income level

Black female 5 80 41,527

White female 6 77 46,734
Bottom income level

Black female 9 80 38,059

White female 5 72 44,458

Note. FRL = free or reduced-price lunch. Sample includes all students observed in ninth grade between 2008 and 2011.
*Middle income level is defined as students who were both eligible and ineligible for free and reduced lunch during the period they were observed in the
data set. Bottom income level is defined as students who were always eligible for FRL. "Block group median income come from the American Community

Survey 2013 S-year sample.
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TABLE A3
Add Health—Neighborhood and School Factors

Variable 1 2 3

Black female 0.066* (0.034) 0.078* (0.044) 0.127%* (0.055)

Additional controls
Neighborhood characteristics N Y N
School fixed effects N N Y
Observations 886 873 886

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; The Add Health sample includes all White or African American respondents
who were in ninth grade or earlier during Wave I. Neighborhood block group characteristics including urbanicity, share of the population by racial group,
average per capita income, and proportion of age 25+ year-old adults with at least a college degree.

*p < 1. *Ep <05, FFEp < 01

TABLE A4
Income, Cognitive Measures, and High School Graduation
Variable 1 2 3
Add Health (n = 1,052)

Black female 0.062* (0.033) 0.103*** (0.042) 0.131%** (0.033)
Additional controls

Household poverty ratio N Y N

Test scores and GPA N N Y
NLSY97 (n = 1,095)

Black female 0.059* (0.035) 0.159%** (0.043) 0.153*** (0.033)
Additional controls

Household poverty ratio N Y N

Test scores and GPA N N Y

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY97 = National Longitudinal Survey of Youth 1997; GPA = grade
point average; SES = socioeconomic status. These specifications use multiple imputation for missing observations. The table shows coefficients correspond-
ing to linear probability models regressing high school graduation outcomes on an indicator for being a low-income Black female, birth year, and additional
covariates. The Add Health sample includes low-SES White or African American respondents who were in ninth grade or earlier during Wave 1. Standard
errors are clustered at the school level. The NLSY97 sample includes low-SES White and non-Hispanic Black respondents who completed eighth grade.
Standard errors are clustered at the NLSY97 primary sampling unit and stratum.

*p < 1. *Ep <05, FFEp < 01

TABLE A5
Socioemotional Measures and High School Graduation

Variable 1 2 3 4 5 6 7

Add Health (n = 1,052)
Black female 0.062* (0.033)  0.042 (0.033) 0.027 (0.032) 0.042 (0.033) 0.041 (0.032) 0.011 (0.032)
Additional controls

Absenteeism and retention N Y N N N Y
Substance use N N Y N N Y
Self-esteem N N N Y N Y
Expectations N N N N Y Y
NLSY97 (n = 1,095)
Black female 0.059* (0.035) 0.053* (0.032) 0.012 (0.034) 0.043 (0.032) 0.034 (0.031)
(continued)
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TABLE A5. (CONTINUED)

Variable 1 2 3 4 5 6 7
Additional controls
Absenteeism, delinquency, N Y N N Y
and retention
Substance use N N Y N Y
Hardship N N N Y Y

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY97 = National Longitudinal Survey of Youth 1997; SES = socioeco-
nomic status. These specifications use multiple imputation for missing observations. The table shows coefficients corresponding to linear probability models
regressing high school graduation outcomes on an indicator for being a low-income Black female, birth year, and additional covariates. The Add Health
sample includes low-SES White or African American respondents who were in ninth grade or earlier during Wave 1. Standard errors are clustered at the
school level. The NLSY97 sample includes low-SES White and non-Hispanic Black respondents who completed eighth grade. Standard errors are clustered
at the NLSY97 primary sampling unit and stratum.

*p < .1.¥¥p < .05. ¥*F*¥p < .01.

TABLE A6
Mental Health Factors and High School Graduation

Variable 1 2 3
Add Health (n = 886)
Black female 0.066* (0.034) 0.060 (0.038) 0.039 (0.037)
Additional controls
Mental health Y Y
Absenteeism and retention N Y
Substance use N Y
Self-esteem N Y
Expectations N Y
NLSY97 (n = 872)
Black female 0.064* (0.037) 0.067* (0.035) 0.033 (0.033)
Additional controls
Mental health Y Y
Absenteeism, delinquency, and retention N Y
Substance use N Y
Hardship N Y

Note. Add Health = National Longitudinal Study of Adolescent to Adult Health; NLSY97 = National Longitudinal Survey of Youth 1997. The table shows
coefficients corresponding to linear probability models regressing high school graduation outcomes on an indicator for being a low-income Black female,
birth year, and additional covariates. The Add Health sample includes all White or African American respondents who were in ninth grade or earlier during
Wave 1. Mental health factors include four Wave I variables on the frequency of crying, feeling moody, blue, or depressed. Standard errors are clustered
at the school level. There are 886 observations across all specifications. The NLSY97 sample includes all White and non-Hispanic Black respondents who
completed eighth grade. Mental health factors include three variables taken in 2000 on how often the respondent felt nervous, blue, or depressed over the
previous month. Standard errors are clustered at the NLSY97 primary sampling unit and stratum. There are 872 observations across all specifications.

*p < .1.¥¥p < .05. ¥**p < .01.
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missing individual-level behavioral attributes such as substance
use. Therefore, we do not rely on this data set for our analyses.

4. A substantial literature documents the lower noncognitive
skills possessed by GED recipients relative to high school gradu-
ates (Heckman et al., 2006; Heckman & Rubinstein, 2001). In
excluding GED recipients, we adhere to the reporting conventions
of the federal government, which since the 2001 passage of the No
Child Left Behind Act has excluded GED recipients from official
measures of high school graduation. Similarly, previous studies
such as Murnane (2013) and Heckman and LaFontaine (2010) have
also excluded GED recipients from calculations of high school
graduation rates.

5. We follow the National Center for Education Statistics in
conditioning our graduation rate on the set of students that have
successfully completed eighth grade and are entering ninth grade.
See https://nces.ed.gov/FastFacts/display.asp?id=805

6. The global measure sums up the extent of agreement with the
following six items, measured on a Likert-type scale: 1 = You have
a lot of good qualities; 2 = You have a lot to be proud of, 3 = You
like yourself just the way you are; 4 = You feel like you are doing
everything just about right; 5 = You feel socially accepted; 6 = You
feel loved and wanted.

7. Students are asked on a scale of 1 to 5 how much they want
to go to college as well as their estimated likelihood that they will
actually go to college.

8. Children qualify for free lunch under the federally subsi-
dized National School Lunch program if they reside in a house-
hold with incomes at or below 130% of the federal poverty level,
and they qualify for reduced lunch if household income is between
130% and 185% of the stated poverty level. In North Carolina, chil-
dren from households that are eligible for receiving Supplemental
Nutrition Assistance Program or Cash Assistance are automatically
eligible for free meals.

9. Following North Carolina’s convention for calculating
4-year graduation rates, we restrict to students who are in ninth
grade for the first time.

10. School exit files provide the rationale for leaving, which
includes graduation and dropping out, along with other reasons
such as transfers to home schooling and private schools. We cross-
check graduation and dropout outcomes with reasons given in
school exit data. For instance, we code students as having gradu-
ated or dropped out if they are marked as such in either the gradu-
ation/dropout or exit files.

11. We designate urban schools as those located in cities with a
population of at least 250,000, and rural schools as those in loca-
tions with fewer than 2,500 people or ZIP codes designated as rural
by the Census Bureau.

12. These primarily comprise students who exit from the pub-
lic school system and therefore can no longer be observed via
graduation files. NCERDC exempts students who exit for the fol-
lowing reasons: leaving for another school in the system, leaving
to another system within the state, leaving for a different state,
death, visiting student status, transfers to within-state private
schools and home schools, unconfirmed transfers including trans-
fers to detention centers, and students who do not in fact belong
in the cohort.

13. Graduation rates for Add Health and NLSY97 are within
0.5 percentage points of those documented by Heckman and
LaFontaine (2010), hereafter HL, for the same data sets. These

Reversal of the Black-White Gap

small differences are likely driven by changes in the sample con-
struction relative to HL. Namely, we use more recent graduation
data from both national samples. Our classification of respondents
as high school graduates in the NLSY97 uses information through
the 2015 survey wave, whereas HL use information through 2008.
We also use Wave IV data from Add Health while HL rely on Wave
III graduation outcomes.

14. We compare our estimates with official 4-year graduation
rates for students entering ninth grade in the 2008 to 2009 through
2010 to 2011 school years from the North Carolina State Board
of Education Accountability Services Division. See http://www.
ncpublicschools.org/accountability/reporting/cohortgradrate.  The
graduation rates that we find by gender and race are all within
1.2 percentage points of the values reported by the State Board of
Education. The most likely reason for the difference is our exclu-
sion of students with missing data. The relatively lower graduation
rate we compute for economically disadvantaged students relative
to the state’s is due to differences in classification. North Carolina
uses a proprietary measure based on a student’s FRL status, while
we use an indicator for a student ever being FRL eligible during
elementary and middle school.

15. One reason for the difference is that the NCERDC includes
students who are approximately 10 to 15 years younger. The major-
ity of the Add Health and NLSY97 samples comes from the birth
cohorts of 1976-1982 and 19801984, respectively. In comparison,
North Carolina students were born in the mid-1990s, as they were
in ninth grade during 2008-2011. Another source of difference is
the definition of high school graduation. We report this measure in
national surveys as ever having graduated with a regular diploma
by the latest wave, while we report a 4-year adjusted graduation
rate in the state administrative data. Note that the disparities we
document are consistent with those found in other studies. For
example, this is corroborated by evidence showing that students in
North Carolina graduate at a higher rate than the nation as a whole
(McFarland et al., 2018).

16. We focus on the attainment outcomes of African American
students in this study, but these analyses can be applied to Hispanic
students in future work. Understanding the factors underlying high
school graduation for this group is relevant given that Hispanic
students comprise a growing share of school-age children in the
United States.

17. In estimates not shown, we find large graduation gaps by
socioeconomic status (SES), where advantaged students graduate
at a rate between 19.1 and 21.9 percentage points higher than low-
income students. Furthermore, the consistency of these gaps across
data sets suggests that the divergent attainment records among eco-
nomically advantaged and disadvantaged students are not driven by
one sample, cohort, or time period.

18. Fryer and Levitt (2004) is relatively unique in the literature
in finding that the vast majority of the Black-White achievement
gap can be accounted for using a set of socioeconomic controls.
While they observe this result for kindergarteners, the explana-
tory power of SES diminishes significantly by the time students
reach third grade (Fryer & Levitt, 2006). Murnane et al. (2006)
documents that one third of the math achievement gap during kin-
dergarten and third grade is eliminated after accounting for family
covariates such as SES background. Clotfelter et al. (2009) find
that a vector of socioeconomic factors including FRL eligibility,
parental education, gender, age, and district and region type explain
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approximately one third of Black-White gaps in math and reading
from Grades 3 to 8.

19. Note that we report unweighted graduation rates for the
Add Health and NLSY97 samples in the fourth panel. We began
Table 1 by weighting our descriptive results in order to show that
our samples were consistent with other samples used for similar
studies in the literature. As we transition to smaller subsamples of
low-income students by race, we subsequently use covariates to
probe the source of these gaps. Outside of reporting representative
population averages, weighting is not necessarily advised (Solon
et al., 2015). One reason is that we do not have a heteroskedastic-
ity argument based on the relative size of White and Black low-
income female groups in our sample. Second, we do not need to
weight to correct for endogenous sampling. While the probability
of sampling individuals in our sample does depend on their race
and socioeconomic status, we condition on both in our regressions.
As a result, the probability of sampling is exogenous with regard to
our set of covariates.

20. We verify the robustness of these results by imputing
missing income data and finding gaps that are close in magnitude
(Table A1). Sample sizes for Add Health and NLSY97 increase to
1,052 and 1,095, respectively. The larger samples reflect imputed
values for household income in approximately 15% to 20% of
observations. We impute Add Health income using Census block
racial composition, average per capita income, and average share
with at least a college degree, and individual racial/ethnicity char-
acteristics. We impute NLSY97 income using the educational
attainment of residential mothers, age of biological mother when
respondent was born, Census region of residence, residence in
MSA (metropolitan statistical areas), urban versus rural area, and
individual racial/ethnicity characteristics.

21. These differences in means are statistically significant at
levels greater than 1% in both nationally representative data sets.

22. Note that we follow Fryer and Levitt (2004) in not con-
trolling for additional demographic and family characteristics. In
their study, Fryer and Levitt controlled for a large set of covari-
ates beyond a core set of basic demographic and socioeconomic
variables and found that the approximately 100 additional vari-
ables—such as parental education, income, and family size—failed
to significantly explain the race gap.

23. We observe the same qualitative results using Add Health
data. In Table A3, an initial Black-White graduation advantage
of 6.6 percentage points increases to 7.8 percentage points when
conditioning on block group characteristics including urbanicity,
share of the population by racial group, average per capita income,
and proportion of age 25+ year-old adults with at least a college
degree. The use of school fixed effects instead of block group char-
acteristics further increases the graduation advantage to 12.7 per-
centage points.

24. Test scores refer to the Picture Vocabulary Test in Add
Health and the Armed Forces Qualifications Test in the NLSY97.

25. In results not shown, standardized test scores among Black
females are approximately 0.3 to 0.4 standard deviations lower in
North Carolina, while they also have lower GPAs.

26. Heckman et al. (2006) show that the effect of noncogni-
tive skills on the probability of graduating from high school and
continuing to college are comparable in magnitude to that of cog-
nitive skills. This literature has also used factor models to dem-
onstrate the role that differences in noncognitive abilities play
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in educational attainment across gender and race (Aucejo, 2015;
Urzua, 2008).

27. The present study measures substance use during early
adolescence. Some evidence supports a convergence of tobacco,
alcohol, and illicit drug use later on during the life course (Pampel,
2008; Watt, 2008).

28. As with the results on cognitive factors, our findings do
not change when we impute missing values on family income and
socioemotional measures. Table AS shows a graduation advantage
among low-income Black females ranging in magnitude from 5.9
to 6.2 percentage points. Coefficient magnitudes are also similar
when including the full set of socioemotional covariates.

29. Suppose the following base and full specifications:

Y — BbaseBlack + Sbas@
Y =B/ Black + Xy"" +&™"

where X 1is a vector of k& additional covariates. The portion of
. . . .ooA ~base A full
the coefficient explained by new covariates iS Opiack = —

The contributions of the two channels discussed above are expressed
via the following decomposition:

~ ~ A full
Opiack = 2Lk Black Y
X

where fk,Black is the coefficient on the Black female indicator
from an auxiliary regression with the k& -th covariate as the depen-
dent variable in the base model. It captures the Black-White dif-
ference in a covariate such as substance use after partialing out the
A full
effects of explanatory factors in the base regression. YZ corre-
sponds to coefficient on the covariate in the full regression, which
measures the extent to which factors like substance abuse are cor-
related with educational attainment.

30. Previous research document lower educational achieve-
ment and attainment stemming from adolescent experiences such
as absenteeism and contacts with the juvenile justice system
(Goodman, 2014; Hjalmarsson, 2008; Kirk & Sampson, 2013).
Our finding that accounting for these factors does not meaningfully
affect the racial gap in high school graduation does not preclude
their potential causal influence on educational trajectories.

31. The adverse academic effects of cannabis use in particu-
lar are hypothesized to operate through two main mechanisms:
(1) impaired brain development and cognitive functioning or
(2) reduced effort (Marie & Zélitz, 2017; McCaffrey et al., 2010;
Pope et al., 2003). For instance, McCaffrey et al. (2010) interpret
higher dropout rates as driven by parental and peer influences,
while Marie and Zolitz (2017) view evidence as consistent with
the cognitive functioning channel.

32. Recent findings underscore the need for a more informed
perspective on the social determinants of health and how it may be
distinct for White individuals, in particular White women (Astone
etal., 2015; Malat et al., 2018).

33. Boys’ noncognitive skill development is shown to be more
sensitive to the home environment, in particular family disrup-
tions (Bertrand & Pan, 2013). Behavioral problems early on also
predict outcomes more for boys than for girls (Owens, 2016).
Autor et al. (2019) conduct a comprehensive analysis of the deter-
minants of girls” educational advantage using administrative data
from Florida. The authors find this advantage is larger in low-SES



families, as disadvantaged boys’ behavioral and academic out-
comes are more adversely affected than their sisters’. They attri-
bute the disadvantage gradient in the gender gap to the postnatal
environment.

34. Wages for high school graduates were nearly 30% greater
than those who completed schooling up to eighth grade, and the
analogous premium was 65% for college graduates relative to high
school graduates (Goldin & Katz, 2007).
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