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Overview
In 15 years of increasing average test scores, black-white
and Hispanic-white student achievement gaps continue to
close, and Asian students are pulling away from whites in
both math and reading achievement. For the improving
groups, these long-term trends may be a major educational
success story.

In stark contrast, Hispanic and Asian students who are
English language learners (ELL) are falling further behind
white students in mathematics and reading achievement.
And gaps between higher- and lower-income students
persist, with some changes that vary by subject and grade.
Meanwhile, the proportion of low-income students in U.S.
schools has increased rapidly, as has the share of minority
students in the student population. The chances of ending
up in a high-poverty or high-minority school are highly
determined by a student’s race/ethnicity and social class.
For example, black and Hispanic students—even if they are
not poor—are much more likely than white or Asian
students to be in high-poverty schools.

These disparities represent a stubborn educational failure
story. Attending a high-poverty school lowers math and
reading achievement for students in all racial/ethnic groups
and this negative effect has not diminished over time. And
attending a school in which blacks and Hispanics make up
more than 75 percent of the student body lowers
achievement of black, Hispanic, and Asian students
but does not affect white students (in some of the analyzed
years it actually had a small positive influence on math test
scores for whites).

These patterns of change (or lack of change) could have
important implications for what is happening in American
society in general and in U.S. schools in particular.
Sustaining our democratic values and improving our
education system call for a host of more coordinated and
widespread education, economic, and housing
policies—including policies to raise curricular standards,
tackle insufficient funding for schools with a large share of
low-income students, promote access to education
resources from early childhood to college, improve dual
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language programs, provide economic support for families, and create more integrated
schools and neighborhoods.

Executive summary
A founding ideal of American democracy is that merit, not accident of birth, should
determine individuals’ income and social status. Schools have assumed a major role in
judging key elements of merit among young people—namely, academic skills, hard work,
self-discipline, and cooperative behavior. Schools do so mainly by evaluating students in a
variety of subjects deemed important for success later in life. No one expects outcomes at
the end of the schooling process to be the same for every student, since initial ability
varies, and some young people are more disciplined and willing to work harder in school
than others. Yet, when students’ inherent characteristics—such as race, gender, or parents’
economic and social capital—rather than their innate ability, hard work, and discipline
systematically affect their school outcomes, this threatens democratic ideals.

These apparent contradictions between the ideals and reality of U.S. schools have led
analysts over the last few decades to study and try to explain persistent gaps in student
achievement. Particular attention has been given to the gap between blacks and
Hispanics versus whites, across social-class groups, and by gender. Research has
provided evidence that race and ethnicity continue to be important factors in explaining
achievement differences. However, much of the black-white and Hispanic-white
achievement gaps are accounted for by social-class differences. That is, in the United
States, race and often ethnicity are closely intertwined with social class. Minority children,
particularly African-Americans and Hispanics, are more likely to be poor than white
children because of the ways that race and ethnicity shape opportunity and economic
outcomes. Black and Hispanic children are also more likely than their white or Asian-
American counterparts to live in low-income, racially segregated neighborhoods and to
attend schools with high concentrations of low-income, nonwhite students.

Notwithstanding these troubling realities, achievement differences between blacks and
whites and between Hispanics and whites have shrunk in recent decades. The bad news
is that until recently gaps between the higher and lower social-class groups were
increasing, particularly between children in the highest income group and everyone else
(Reardon 2011; Reardon, Waldfogel, and Bassok 2016; Putnam 2015).

This paper advances the discussion of these issues by analyzing trends in the influence of
race/ethnicity, social class, and gender on students’ academic performance in the United
States. It focuses on trends for two different grade levels—eighth and fourth—and two
different subjects—mathematics and reading—over the past decade. Trends in eighth-
grade mathematics since the mid-1990s are also examined. This paper also explores the
ways in which English language ability relates to Hispanics’ and Asian Americans’
academic performance over time (Nores and Barnett 2014). We use individual student
microdata gathered from the National Assessment of Educational Progress (NAEP) to
estimate the math and reading performance of students in the fourth and eighth grades
from 2003 to 2013, and the math performance of eighth-graders from 1996 to 2013.
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Our study has six objectives:

To describe changes in the racial characteristics and socioeconomic status (SES) of
the student population, and in the composition of student bodies in U.S. schools over
the past two decades in the periods 1996–2003 and 2003–2013

To describe the types of schools (high- and low-poverty, high and low concentrations
of blacks plus Hispanics) that black, Hispanic, white, and Asian children attend and
how these have changed over the past 10 and 20 years

To estimate changes in students’ achievement gaps by social class and race/ethnicity,
including gaps for students designated as English language learners (ELLs), over the
past 10 and 20 years

To estimate changes over the past decade in the influence of school
composition—such as concentration of students by poverty, race, and ethnic
status—on students’ achievement gaps by social class and race/ethnicity

To estimate whether and how much the trajectories of social class and race/ethnicity
achievement gaps differed over the past 10 years for male and female students

To estimate whether and how much these trajectories differed over the past 10 years
for lower-achieving students and higher-achieving students

Our unique approach, which uses individual student microdata gathered from NAEP over a
substantial period of time (10 to 17 years, depending on the subject and grade), allows us
to estimate changes in race/ethnic gaps, controlling for English-language learner
designation, gender, and socioeconomic status. The approach also lets us estimate
changes in socioeconomic gaps, controlling for race/ethnicity, gender, and ELL
designation. Moreover, we can assess changes over time with regard to the sensitivity of
race/ethnic and socioeconomic gaps to the inclusion of controls for school characteristics
in terms of the proportion of poor and minority children in the student body. The
percentage of students receiving free or reduced-price lunch (FRPL) is used as a proxy
measure for the poor children in the student body.1 We characterize a school as high-
poverty when more than 75 percent of its students are eligible for FRPL.

Importantly, because we use individual student data from large-scale assessments for our
analysis, we can identify those students assigned to the English language learner track.
We can therefore separate Hispanic and Asian ELL students from their non-ELL ethnic
counterparts and examine their distinct performance and trends. Finally, our approach
enables us to show how estimates of race/ethnic achievement gaps are affected by the
unequal share of race/ethnic groups across those states in which students have
systematically performed better or worse on the NAEP.

The results of our analysis yield important insights into the changing nature of inequality in
the U.S. education system.

We find that between the mid-1990s and 2013, the proportion of low-income students
in U.S. schools—those eligible for free or reduced-price lunch (FRPL)—increased
rapidly. By 2013, more than half of eighth-grade mathematics students were eligible
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for FRPL (52.1 percent), up from 35.1 percent in 2000. In addition, the proportion of
Hispanic and Asian students increased, in contrast to a steady decline in the
percentage of non-Hispanic white and black students.

As the overall proportion of low-income students (those eligible for FRPL) increased in
U.S. schools, the percentage of all students attending high-poverty schools (those
with more than 75 percent of students eligible for FRPL)2 rose substantially from 2003
to 2013. The proportion of black and Hispanic students in these high-poverty schools
was much higher than for white or Asian students. By 2013, more than 40 percent of
black and Hispanic students attended a high-poverty school (43.5 percent of blacks,
40.3 percent of Hispanic non-ELLs, and 55.8 percent of Hispanic ELLs, respectively).
In contrast, only about 7 percent of white students (6.9 percent) attended such
schools. At least one in five black and Hispanic students (20.7 percent of blacks, 15.1
percent of Hispanic non-ELLs, and 33.9 percent of Hispanic ELLs, respectively) who
were not eligible for free or reduced-price lunch attended a high-poverty school
compared with just 3.2 percent of non-eligible white students.

Asian non-ELLs generally attended schools that had even lower levels of poverty than
those attended by white students, although poor Asian non-ELL students were much
more likely to attend high-poverty schools than poor white students.

We confirm earlier studies showing that although the black/white test-score gap
remains large, it has declined substantially in the past two decades.

The achievement gap between white students and Hispanic non-ELL students also
closed substantially in this period. The achievement gap between white students and
Asian non-ELLs greatly increased in favor of Asians. By 2013, Asian non-ELL students
scored almost half a standard deviation (SD) higher than white students in math.
Moreover, the gap between Asians and whites in math was even larger among higher-
scoring students.

In stark contrast to the shrinking achievement gap between white students and
Hispanic non-ELL students and the expanding achievement gap between Asian non-
ELL students and whites, we find that Hispanic ELL and Asian ELL students are falling
further behind white students in mathematics and reading achievement.3

Adjusting for the higher concentration of Asian non-English language learner students
in California and Hawaii, two low-scoring states, reduces our estimates of Asian
students’ scores compared to what they would have been had they lived in higher-
scoring states. This “state effect” also tends to be true for our estimates of the scores
of Hispanic non-ELL students (who are concentrated in California and the Southwest),
and for the estimated scores of African Americans (who are concentrated in southern
states, which generally score lower on the NAEP).

Attending a higher-poverty school had a negative influence on the math and reading
achievement of students from all racial/ethnic groups in both fourth and eighth
grades. This negative influence was smaller for Hispanic non-English language
learners than for whites and blacks, and it was larger for Asians than for other groups.
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In contrast, attending a school with more than 75 percent black plus Hispanic
students had a larger negative effect on black, Hispanic, and Asian students than on
white students.

Attending the highest-poverty school (with a high proportion of poor students,
meaning more than 75 percent of students eligible for FRPL) continues to have a
strong negative impact on individual students across racial/ethnic groups, but that
impact has not changed over the period 1996–2013. (Note that this is also true for
schools with more than 50 percent of students who are FRPL-eligible.) We do not find
clear evidence that either the black-white or the Hispanic-white achievement gap is
increasing more among those students who attend higher- versus lower-poverty
schools, or among those who attend schools with higher concentrations of black plus
Hispanic students versus those students who do not attend such schools.

Our results are also inconclusive about changes in the achievement gap between
higher- and lower-income students. We find that changes in the gap vary by subject
and grade. Our data are limited to measuring the gap between students who are “not
poor,” “somewhat poor,” and “very poor,” but not between students at the top of the
income distribution and low- and middle-income students. The divisions used in this
analysis are useful for testing differences in student achievement between middle-
income and lower-income students, but not between the very highest-income
students and those in the rest of the income distribution. It is at the very top of the
income distribution (the top 10 percent) where analysts have found student
achievement rising compared to everyone else.

In terms of gender differences in performance, the advantage of male students over
females in mathematics decreased, as did female students’ advantage over their male
peers in reading, when controlling for race/ethnicity and social class. The gender
gaps are now small compared to race/ethnicity differences, but are still significant.

We argue that these patterns of change (or lack of change) have important implications for
what is happening in U.S. schools and American society.

The decline in the gap between whites and Hispanic non-English language learners
may help explain the sense among white workers in lower socioeconomic levels that
Hispanics are increasingly competing for their jobs. Although the 2016 presidential
campaign has put the focus on undocumented immigrants, the real issue may be that
there are increasing numbers of second- and third-generation Hispanic Americans
with achievement levels similar to those of whites when adjustments are made for
socioeconomic background.

Among high-achieving students competing for places in elite universities, the major
increase in Asian students’ achievement relative to whites’ (and everyone else’s),
especially in mathematics, has probably increased the pressure on upper-middle-
class white families to invest even more in their children’s tutoring and outside-of-
school academic activities. The percentage of Asian students in the top-25 U.S.
universities (as defined by U.S. News and World Report) reached 21 percent of the
undergraduate student body in 2007, and has remained at that level. Over the same
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period, the percentage of whites in those universities fell from 48 percent to 43
percent. As Reardon (2011) argues, increasing inequality in incomes over the past
three decades seemed to be a major driver of the widening achievement gap
between pupils from the highest 10 percent-income families and everyone else (note
that very recent research by Reardon, Waldfogel, and Bassok (2016) indicates that this
trend may have been reversed in the last decade). However, another explanation
could be the fact that higher-scoring Asians constitute an increasing proportion of
high-income Americans, and (non-Asian) high-income Americans are increasingly
forced to respond to the reality of academic competition from this group for admission
to elite universities.

The significant increase, in the 2003-2013 period, of students who attend high-
poverty schools appears to have had a negative impact on the achievement gains of
all groups of race/ethnic students, particularly whites, blacks, and Asians, in math as
well as reading and in both the fourth and eighth grades. Concentration of low social
class (and black and Hispanic students) is likely to be significantly reducing math and
reading gains in U.S. schools across all states.

Finally, although English language learner designation is not an innate characteristic
but one that can disappear as the student becomes proficient in the language, English
language ability and usage may nevertheless reinforce race/ethnic and social-class
identities and stigma. This, in turn, can make the ELL designation a “feature” that
carries some of the same negative/positive aspects of academic expectations and
treatment as does race/ethnicity and social class. This suggests further exploration
may be needed: to see if the fact that Hispanic ELL and Asian ELL students are falling
further behind white students is the result of changing rules for assigning students to
ELL classes or a decline in the quality of teaching in ELL classes. It also suggests that
we should pay greater attention to the widening achievement gap between students
who are and are not on the English language learner track and that we should
improve our understanding of the effectiveness of dual-language programs that serve
minority students who need them to keep progressing in school.

Introduction
A founding ideal of American democracy is that merit, not accident of birth, should
determine individuals’ income and social status. Schools have assumed a major role in
judging key elements of merit among young people—namely, academic skills, hard work,
self-discipline, and cooperative behavior. Schools do so mainly by evaluating students in a
variety of subjects deemed important for success later in life. No one expects outcomes at
the end of the schooling process to be the same for every student, since initial ability
varies, and some young people are more disciplined and willing to work harder in school
than others. Yet, when students’ inherent characteristics—such as race, gender, or parents’
economic and social capital—rather than their innate ability, hard work, and discipline
systematically affect their school outcomes, this threatens democratic ideals.
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Analysts have studied persistent gaps in U.S. student achievement—particularly between
blacks and whites, Hispanics and whites, and different social-class groups—for many
decades (Coleman, Campbell, and Hobson 1966; Jencks and Phillips 1998; Fryer and Levitt
2004, 2006; Rothstein 2005; Card and Rothstein 2007; Reardon and Galindo 2009;
Reardon 2011; Reardon, Robinson-Cimpian, and Weathers 2015; see Musu-Gillette et al.
2016 for a recent review of education indicators by race/ethnicity). They have also
examined achievement gaps between boys and girls (for a review, see Robinson and
Lubienski 2011). Considerable evidence exists that race continues to be an important
factor in explaining achievement differences. However, social-class differences account for
much of the black-white and Hispanic-white achievement gap (Reardon, Robinson-
Cimpian, and Weathers 2015). Disadvantaged minority children, such as African-Americans
and Hispanics, are much more likely to be poor than are white children (DeNavas-Walt and
Proctor 2015). Furthermore, there are new questions about whether race and social class
interact with gender, resulting in a particularly deleterious effect on the academic
performance of disadvantaged minority boys (Gregory, Skiba, and Noguera 2010), and
whether school conditions have a greater effect on boys or girls (Autor et al. 2016).

Black and Hispanic children are also more likely than whites or Asian-Americans to live in
low-income, racially segregated neighborhoods and to attend schools with high
concentrations of low-income black and Hispanic students. Part of the achievement gap
between race/ethnicity and social-class groups appears to result from social class and
racial spatial segregation, and from the concentration of student populations by
socioeconomic group and race/ethnicity in different schools (Coleman, Campbell, and
Hobson 1966; Hanushek, Kain, and Rivkin 2002). An important issue is the way in which
changes in U.S. demographics and racial/ethnic segregation in schools contribute to
changes in the achievement gaps between whites and racial and ethnic minorities
(Reardon and Yun 2001; Orfield et al. 2014).

The good news in the literature is that achievement differences between blacks and
whites and between Hispanics and whites have apparently declined over time (Jencks and
Phillips 1998; Reardon and Galindo 2009; Rothstein 2013; Reardon, Robinson-Cimpian, and
Weathers 2015). The bad news is that until recently the achievement gap between higher-
and lower-social class groups appeared to be increasing, particularly between the children
in the highest-income group and everyone else (Reardon 2011; Putnam 2015). This may,
however, have reversed somewhat in the first decade of the 21st century (Reardon,
Waldfogel, and Bassok 2016).

This paper advances the discussion of these issues by analyzing trends in how race/
ethnicity, social class, and gender relate to academic performance in U.S. schools. Our
focus is on different grades and different subjects (mathematics and reading) over the past
10 years and on mathematics since the mid-1990s. We analyze changing achievement
gaps between students of different race/ethnic identification, gender, social class, and
English language-ability designation in the fourth and eighth grades over the past decade
and a half, and how sensitive these gaps are to school composition in terms of the
proportion of poor or minority peers. Many of these achievement gaps develop well
before entry into school (Lee and Burkam 2002; García 2015) and, on average,
continue—or get larger as students progress in school (because those who start out
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behind academically are more likely to attend schools with fewer resources, which may
compound, instead of compensate for, initial disadvantages). Lower-income families are
also less able and less likely to invest in academically enriching activities for their children
outside of school. The student achievement scores we estimate in the fourth and eighth
grade reflect these many influences.

We use individual student microdata from the National Assessment of Educational
Progress (NAEP) to estimate the math and reading performance of students in fourth and
eighth grade from 2003 to 2013, as well as students’ performance in eighth-grade
mathematics only from 1996 to 2013.

Beyond the crucial philosophical role that equality of opportunity plays in the American
identity, why is it important to study school achievement? Is there a significant relationship
between achievement and economic and social outcomes? The answer is both obvious
and complex. With regard to the obvious, higher test scores are associated with a greater
probability of completing high school, and attending and completing a four-year college.
Higher levels of school attainment, in turn, are strongly related to improved life outcomes,
including but not limited to higher earnings (Belfield and Levin 2007; Alexander, Entwisle,
and Oslon 2007). For example, interventions such as increasing the academic activities of
low-income youth in summer could have a large enough effect on their test scores to
significantly increase the probability that they will attend a four-year college (Alexander,
Entwisle, and Oslon 2007). Yet, with regard to the complex, when we account for
individuals’ level of education, the effect of student achievement (as measured by test
scores) on economic and social outcomes is much smaller than generally assumed
(Bowles and Gintis 1975; Murnane, Willett, and Levy 1995; Castex and Dechter 2014; Balart,
Oosterveen, and Webbink 2015). Murnane, Willett, and Levy (1995), and Bowles, Gintis, and
Osbourne (2001) estimate that, controlling for other factors—including social class—a very
large increase of one standard deviation of a test score (about 34 percentage points on a
100 point scale) is associated with (only) a 9 to 10 percent increase in wages.

With this in mind, we consider that achievement differences between groups do have
economic and social meaning; they give us insights into how well our school systems and
society are adapting to demographic, social, and political changes. In other words, we
have a system where higher scores produce better outcomes but we have a labor market
that seems to reward higher test scores much less than the political rhetoric would have
us believe.

Our study has six objectives:

To describe changes in the racial characteristics and socioeconomic status (SES) of
the student population, and in the composition of student bodies in U.S. schools over
the past two decades in the periods 1996–2003 and 2003–2013

To describe the types of schools (high- and low-poverty, high and low concentrations
of blacks plus Hispanics) that black, Hispanic, white, and Asian children attend and
how these have changed over the past 10 and 20 years
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To estimate changes in students’ achievement gaps by social class and race/
ethnicity—including gaps for students designated as English language learners
(ELLs)—over the past 10 and 20 years

To estimate changes over the past decade in the influence of school
composition—such as concentration of students by poverty, race, and ethnic
status—on students’ social class and race/ethnicity achievement gaps

To estimate whether and how much the trajectories of social class and race/ethnicity
achievement gaps differed over the past 10 years for male and female students

To estimate whether and how much these trajectories differed over the past 10 years
for lower-achieving students and higher-achieving students

Our unique approach using NAEP individual microdata over a 10- to 17-year period allows
us to estimate changes in race/ethnicity effects, controlling for SES, the designation of
English language learner (ELL), and gender, and changes in SES effects, controlling for
race/ethnicity, ELL, and gender.4 In addition, we estimate changes in race/ethnic
achievement gaps, controlling for state achievement differences (see Carnoy, García, and
Khavenson 2015 for a discussion). Since Hispanics and particularly Asians are more
concentrated in certain states that may perform lower, on average, than others, controlling
for state fixed effects may influence estimates of ethnic achievement differences. We also
explore how interactions between racial/ethnic and socioeconomic traits of U.S. students
and the characteristics of the schools these students attend relate to student outcomes.
We repeat these procedures for male and female students separately to test whether
gender differences are important in regard to how race and social class influence student
performance. Finally, we estimate tercile regressions to assess whether changes in race
and class achievement gaps vary across student achievement levels.

The results yield important insights into the changing nature of inequality in the U.S.
education system. We confirm earlier studies showing that although the black-white test
score gap remains large, it is gradually declining (Hedges and Nowell 1999; Magnuson,
Rosenbaum, and Waldfogel 2008). The gap in test scores between Hispanics and whites
also continues to decline for non-English language learners (ELL) students, as does the
negative female-male gap in math and the positive female-male gap in reading.

Because we use individual student data for our analysis, we can identify whether students
have been assigned to the English language learner track or not. Thus, we can address
the role that language status plays in the trajectory of ethnicity achievement gaps (Nores
and Barnett 2014; Nores and García 2014). We find large and somewhat increasing gaps in
mathematics and reading achievement between Hispanic and Asian ELL students and
other groups, including whites and non-ELL Hispanics and Asians. This is in stark contrast
to the achievement gap between white students and non-ELL Hispanic students, which
decreased substantially from 2003 to 2013, and the achievement gap between whites and
Asian non-ELLs, which increased substantially during this period.

It is important to note that English language designation is not an innate characteristic, but
one that can change as the student becomes proficient in English. Therefore, it does not
have the same meaning as race, ethnicity, gender, and some elements of social class.
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Nevertheless, English language ability and usage can reinforce race/ethnic and social
class identities and stigma, which can make ELL designation a student “feature” that
carries some of the same negative/positive aspects of academic expectations and
treatment as race/ethnicity and social class. This suggests that we should be paying much
more attention to the “language gap” in U.S. education for the about 9 percent of ELL
students in fourth grade (of which 76 percent are Hispanic students and 10 percent Asian
students) and the about 5 percent in eighth grade (of which 70 percent are Hispanics and
13 percent Asians).5 Similarly, it is important to improve our understanding of the
effectiveness of dual-language programs that serve minority students who need them to
continue their progress in school.

We are not able to confirm that the achievement gap is unequivocally increasing between
students from high- and low-social class families; changes in the gap vary by subject and
grade. However, our data are limited to measuring the gap between students who are “not
poor,” “somewhat poor,” and “very poor.”6 These are reasonable measures for testing
differences in student achievement between middle- and lower-income students, but not
between the very highest-income students and students at the rest of the income-
distribution levels. It is only at the very top of the income distribution (top 10 percent)
where analysts have found student achievement rising compared to everyone else
(Reardon 2011).

Further, we show that as the overall proportion of poor students in schools increased from
2003 to 2013, the percentage of both black and Hispanic students in high-poverty schools
rose substantially. We also show that Hispanic students are as or more likely than white
students to attend high-poverty schools (García and Weiss 2014). We find inconsistent
evidence that the achievement gaps for blacks and for Hispanics in high-poverty schools
are increasing. However, we do find that among black and Hispanic students, the
achievement gap are increasing between those blacks and Hispanics who attend schools
with a high concentration of black plus Hispanic students versus those who do not.

We suggest that the increase in Hispanic and Asian non-ELLs in the U.S. school
population, combined with the declining achievement gap of Hispanic non-ELLs and the
increasing Asian non-ELL gap, may help explain broader social phenomena. One is the
seeming increase in opposition to Hispanic immigration among less-educated whites,
which some speculate is rooted in shifts from an industrial to a service economy. But these
anti-immigration sentiments could conceivably be fueled by the rising school performance
and labor competitiveness of non-ELL second- and third-generation Hispanics, as well as
their growing numbers. Another phenomenon is increased pressure on some groups to
invest more in raising their children’s test scores. The pressure may be associated with the
growing gap between whites and Asian non-ELLs, and it is probably greatest on higher-
income—and higher-scoring—whites “competing” in the battle for places in elite colleges
and high-income jobs. This pressure to increase test scores may help explain why the
gaps in test scores among different social classes were expanding until recently (Reardon
2011; Reardon, Waldfogel, and Bassok 2016).
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The paper is divided as follows: In the next section, we present our estimation strategy.
The section after that presents the results, and the final section discusses the results and
draws conclusions.

How do we estimate achievement gaps
by race/ethnicity and social class over
time?
The United States’ national assessment test, the National Assessment of Educational
Progress (NAEP), is the main data source for trends in mathematics and reading
achievement for individual students with different characteristics, for schools with different
student populations, and, since 1992, for sufficiently consistent samples of students and
schools within states. NAEP assessments are administered uniformly using the same set of
test booklets across the nation, and the assessment stays essentially the same from year
to year and includes only carefully documented changes. This permits the NAEP to
provide a clear picture of student academic progress over time. We use the “Main NAEP”
microdata rather than the “Long-Term Trend NAEP” because the Main NAEP provides data
on students’ eligibility for free or reduced-price lunch dating back to 1996 and on
individual states, is grade specific, and was used more often in the shorter period of
interest to us (1996–2013). The NAEP is applied to students in specific grades (fourth,
eighth, and twelfth) to obtain a stratified random sample of schools in each state.7 We
focus on the fourth- and eighth-grade results in mathematics and reading in the period
2003–2013, when all states were required to participate in the NAEP, and extend our
analysis back to 1996 for eighth- grade mathematics.8

We use ordinary least squares to estimate a series of step-wise models of student
achievement in mathematics and reading in fourth and eighth grade as a function of (1)
gender; (2) race/ethnicity; (3) whether the student is designated an English language
learner; (4) parental education; (5) eligibility for free or reduced-price lunch; (6) whether a
student is enrolled in an individual education plan (special education); (7) the percentage
of students eligible for FRPL in the school the student attends; and (8) the total percent of
black plus Hispanic students in the school the student attends. We also estimate OLS
regressions that include interactions of student race/ethnicity and eligibility for free or
reduced-price lunch with the percentage of students eligible for free lunch and the racial
composition of the school the student attends.

We know that average test scores can differ among states for reasons that are unrelated
to individual characteristics of students or the demographic composition of schools in the
state. For example, some states have performed considerably better on the NAEP than
others, even when adjusting for student and school demographics (Carnoy, García, and
Khavenson 2015). States may have more- or less-effective educational systems that can
affect all groups’ test scores positively or negatively. If minority or lower-SES groups are
not randomly distributed across states, this could influence relative test scores over time in
ways that are not related to either ethnicity or social class. Since accounting for state
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differences can therefore be important to estimating SES and race/ethnicity effects on
achievement, we include an estimate that adds state fixed effects.9

The complete model for each year, subject, and two grades of the NAEP test can be
represented as follows:

Aij = a + bXi + FRPLj + gMj + dXi * FRPLj + hXi * Mj + eij (1a)

Aijs = a + bXi + FRPLj + gMj + dXi * FRPLj + hXi * Mj + lStates + eijs (1b)

Where Aij is achievement on NAEP mathematics or reading tests of student i in the fourth
or eighth grade in school j;10 Xi is a vector of student characteristics; FRPLj is the percent
of students eligible for FRPL in school j; Mj is the percent of black plus Hispanic students in
school j; Xi*FRPLj and Xi*Mj are interactions of student characteristics with school
composition variables; and eij is an error term. In equation 1b, Aijs is achievement on NAEP
mathematics or reading tests of student i in the fourth or eighth grade in school j in state s.
States are state dummies.

As mentioned above, equations 1a and 1b are estimated following a step-wise procedure.
Model I includes only student characteristics as independent variables; Model II (“without
state fixed effects”) estimates the b’s, including controls for school FRPL and minority
composition; Model II (“with state fixed effects”) estimates the b’s, including controls for
school FRPL and minority composition plus state fixed effects; and Model III is the
complete model, including interaction variables without state fixed effects.

In this analysis, the parameters of interest are the b’s, d’s, and h’s for each of the years of
the NAEP from 1996 to 2013. These can be used to trace the trajectories of relationships
between students’ race and ethnicity, SES, and the interactions of these individual
characteristics with school composition. We posit that the changes in these parameters of
interest represent an approximate estimate of the changing minority/white and poor/not
poor student achievement gap over time, as well as a measure of how changes in school
composition over time may influence the achievement gaps of particular groups of
students. To test for heterogeneity of our parameter estimates by gender and student
performance level, we also estimate equation (1a, without the state fixed effects) for male
and female students separately and for terciles of student achievement.

We caution that these are not causal estimates. In the case of estimating the parameters of
students’ characteristics, we are primarily concerned with adjusting for a number of
variables that could influence race/ethnic and SES achievement gaps in order to
understand how the parameters mentioned above influence student performance, and
how they have changed over time.

Results
Two major trends characterized the student composition of U.S. elementary and
secondary public schools between the mid-1990s and 2013. First, the proportion of non-
Hispanic white and black students declined. This trend contrasted with the steady
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increase in the proportion of Hispanic and Asian students. Further, even with the decline in
the proportion of black students, minority students of black or Hispanic origin increased
greatly, from 30.0 percent to 40.5 percent.11 The second major trend was the rapid
increase in the proportion of low-income students (those eligible for free or reduced-price
lunch). In 2013, students eligible for FRPL represented 52.0 percent of all public school
students, up from 38.3 percent in 2000.12

The shares of students who fall into various racial/ethnic and FRPL categories are
somewhat different in the NAEP fourth- and eighth-grade samples than in the K-12 public
education system, due mainly to demographic trends that increase the proportion of
Hispanics in lower grades (K–3). The proportion of whites in the NAEP samples also tends
to be higher: In addition to sampling students in public schools, the NAEP samples
students in private schools, where students are much more likely to be white and less
likely to be classified eligible for FRPL. Thus, in the NAEP eighth-grade math sample, white
students in 2013 were about 54.2 percent of the total; in the fourth-grade math sample,
52.8 percent.13 Nevertheless, the trends for the NAEP eighth- and fourth-grade samples
over time are similar to those trends in the public school system as a whole, in terms of
both racial composition and proportion of students eligible for FRPL (see Tables 1 and 2).
Because of the rapid increase of Hispanics in the younger population, the proportion of
Hispanic students is higher in the fourth than in the eighth grade.
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Table 1 Student and school characteristics in the eighth-grade
mathematics NAEP sample, 1996–2013

1996 2000 2003 2005 2007 2009 2011 2013

Student characteristics
Share of students who are:

Female 49.4% 48.8% 49.1% 49.1% 49.1% 49.0% 48.9% 48.8%

White 70.8% 68.6% 64.0% 61.7% 59.6% 57.7% 55.0% 54.2%

Black 15.5% 16.5% 17.3% 16.7% 16.9% 18.1% 17.9% 17.6%

Hispanic 7.5% 8.1% 11.3% 13.9% 14.9% 15.7% 17.8% 18.8%

Hispanic ELL 1.3% 1.8% 3.2% 3.7% 4.0% 3.3% 3.7% 3.7%

Hispanic non-ELL 6.1% 6.2% 8.1% 10.2% 11.0% 12.4% 14.0% 15.2%

Asian 3.7% 4.1% 4.7% 4.6% 4.6% 4.9% 4.3% 4.2%

Asian ELL 0.4% 0.5% 0.7% 0.7% 0.7% 0.6% 0.7% 0.7%

Asian non-ELL 3.3% 3.6% 4.0% 3.9% 4.0% 4.2% 3.6% 3.5%

Native American or other 2.4% 2.7% 2.8% 3.0% 4.0% 3.7% 3.2% 5.1%

IEP (excludes ELL) 10.1% 12.0% 12.3% 12.4% 12.0% 12.3% 11.6% 12.1%

ELL 2.2% 3.1% 5.1% 5.5% 5.7% 4.9% 5.4% 5.3%

Not FRPL eligible 67.5% 64.5% 60.4% 58.4% 56.7% 54.2% 50.0% 47.9%

Eligible for reduced-price lunch 6.6% 7.8% 7.9% 7.6% 6.4% 6.5% 5.6% 5.2%

Eligible for free lunch 25.9% 27.3% 31.7% 34.0% 36.9% 39.3% 44.4% 46.9%

Parents’ education level

Some college 20.3% 20.4% 20.1% 19.5% 19.2% 19.0% 18.2% 17.1%

College degree 47.1% 47.8% 52.5% 52.1% 52.2% 52.6% 54.6% 55.6%

School characteristics
Share of schools with given concentration of poor and minority students

Low to high poverty as measured by low to high shares of students who are FRPL-eligible

0 to 10% 15.3% 16.5% 16.6% 11.3% 10.8% 9.6% 7.7% 7.2%

11 to 25% 23.4% 23.3% 21.0% 18.6% 18.2% 15.8% 14.0% 13.7%

26 to 50% 30.1% 32.6% 30.3% 34.9% 34.4% 34.3% 31.8% 30.7%

51 to 75% 15.5% 17.7% 16.4% 19.6% 19.6% 21.4% 23.7% 24.2%

76 to 100% 15.7% 10.0% 15.6% 15.6% 17.1% 18.9% 22.8% 24.1%

Low to high segregation as measured by low to high shares of students who are minority students

0 to 10% 44.0% 42.0% 38.3% 34.5% 32.4% 30.2% 26.8% 25.8%

11 to 25% 18.8% 18.0% 17.2% 17.0% 16.5% 17.1% 17.2% 17.1%

26 to 50% 16.9% 16.7% 15.7% 16.8% 17.8% 17.7% 18.2% 18.6%

51 to 75% 9.2% 10.7% 10.5% 12.5% 12.6% 12.3% 13.0% 13.6%

76 to 100% 11.1% 12.6% 18.2% 19.2% 20.6% 22.7% 24.8% 24.9%

Average share of student poverty and minority student in schools (variables used in the regression analyses):

FRPL eligibility 39.8% 37.2% 40.0% 43.0% 44.0% 46.2% 49.7% 50.6%

Black and Hispanic students 27.5% 29.4% 33.5% 35.8% 37.2% 38.9% 41.2% 41.7%

No. of observations (thousands) 121.8 104.8 162.7 168.1 160.1 167.3 180.4 173.0

Notes: ELL stands for English language learner; IEP stands for individualized education plan (special education stu-
dents have such plans); FRPL stands for free or reduced-price lunch (federally funded meal programs for students of
families meeting certain income guidelines).

Source: EPI analysis of National Assessment of Educational Progress microdata, 1996–2013
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Table 2 Student and school characteristics in the fourth-grade
mathematics NAEP sample, 2003–2013

2003 2005 2007 2009 2011 2013

Student characteristics
Share of students who are:

Female 48.7% 49.0% 49.0% 48.6% 48.9% 49.0%

White 60.5% 58.8% 57.5% 55.6% 53.4% 52.8%

Black 18.7% 17.1% 16.5% 17.8% 17.1% 17.3%

Hispanic 13.5% 16.2% 17.2% 17.4% 19.6% 20.0%

Hispanic ELL 5.7% 6.8% 7.4% 6.2% 7.5% 7.1%

Hispanic non-ELL 7.8% 9.4% 9.8% 11.2% 12.1% 12.9%

Asian 4.4% 4.6% 4.7% 4.8% 4.2% 4.4%

Asian ELL 0.9% 0.9% 1.0% 0.9% 0.9% 0.9%

Asian non-ELL 3.4% 3.7% 3.6% 3.8% 3.2% 3.4%

Native American or other 2.9% 3.3% 4.1% 4.4% 3.4% 5.6%

IEP (excludes ELL) 12.1% 12.6% 12.5% 12.7% 12.3% 12.4%

ELL 8.3% 9.1% 9.9% 8.5% 10.0% 9.4%

Not FRPL eligible 53.0% 52.3% 52.4% 49.3% 45.6% 44.0%

Eligible for reduced-price lunch 9.0% 7.9% 6.7% 6.6% 5.4% 4.8%

Eligible for free lunch 38.0% 39.8% 40.9% 44.1% 49.0% 51.2%

School characteristics
Share of schools with given concentration of poor and minority students:

Low to high poverty as measured by low to high shares of students who are FRPL-eligible

0 to 10% 14.7% 12.3% 13.0% 10.7% 8.2% 7.7%

11 to 25% 16.3% 15.7% 14.8% 14.0% 12.4% 12.4%

26 to 50% 27.6% 28.0% 27.5% 27.1% 26.0% 25.5%

51 to 75% 19.6% 21.5% 22.3% 22.8% 24.0% 24.1%

76 to 100% 21.8% 22.5% 22.4% 25.4% 29.5% 30.3%

Low to high segregation as measured by low to high shares of students who are minority students

0 to 10% 35.3% 32.4% 30.9% 28.1% 26.1% 25.0%

11 to 25% 16.5% 17.3% 16.2% 17.2% 16.3% 16.7%

26 to 50% 16.0% 16.4% 17.9% 18.1% 18.2% 18.4%

51 to 75% 11.0% 11.4% 11.9% 11.1% 12.4% 12.5%

76 to 100% 21.2% 22.5% 23.1% 25.6% 26.9% 27.4%

No. of observations (thousands) 201.1 178 204 173.3 214.2 189.6

Notes: ELL stands for English language learner; IEP stands for Individualized education plan (special education stu-
dents have such plans); FRPL stands for free or reduced-price lunch (federally funded meal programs for students of
families meeting certain income guidelines).

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003–2013
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Segregation by class and race
We found that largely because of the increases in the percent of students eligible for free
or reduced-price lunch, the proportion of fourth-graders in schools with more than 50
percent of students eligible for FRPL also increased—from 41.4 percent in 2003 to 54.4
percent in 2013, and in eighth grade, from 32.0 percent to 48.3 percent. The proportion of
fourth-graders attending schools that were more than 25 percent minority also increased,
from 48.2 to 58.3 percent and, in eighth grade, from 44.4 to 57.1 percent.14

The divisions across race/ethnicity, socioeconomic status (as measured by the degree of
poverty), and language learner status groups described below (see Tables 3a, 3b, 3c, and
4) highlight two characteristics of class divisions in U.S. schools. The first characteristic is
that a much higher fraction of black and Hispanic students attend high-poverty schools
than white or Asian students. The second characteristic is that black and Hispanic students
are much more likely to attend high-poverty schools even when they are not poor; i.e.,
black and Hispanic students who are not poor are still more likely to attend schools that
have large proportions of poor students than are white or Asian students (generally, see
details below).

Poor students, and black and Hispanic students, were much more likely to attend a school
with a high percentage of students eligible for FRPL, and to attend a school with a high
percentage of black and Hispanic students (see Tables 3a, 3b, and 3c, and Table 4, year
2013 panels). For example, in 2013 (Table 3a), only 6.1 percent of the economically more
advantaged eighth-grade students in the NAEP math sample in 2013 (that is, those who
were not eligible for FRPL) attended a school where more than 75 percent of students
were FRPL eligible. Only 25.8 percent of the more advantaged group attended a school
where more than 50 percent of students were eligible for free or reduced-price lunch. A
much larger proportion of students who were not eligible for FRPL (39.4 percent) attended
a school with 25 percent or less students eligible for FRPL. At the other extreme, 39.5
percent of those students eligible for free lunch attended a school where more than 75
percent of students were eligible for free or reduced-price lunch, and 71.2 percent of
students eligible for free lunch attended a school where more than half the students were
FRPL-eligible. Thus, a high proportion of poor students attend schools with other poor
students, and a high proportion of students who are not poor attend schools with relatively
few poor students.

When we look at students by race/ethnicity and language status (Table 3b), we see that
over 40 percent of black and Hispanic eighth-grade math students in 2013 attended a
school with more than 75 percent FRPL-eligible students (43.5 percent of black students,
40.3 percent of Hispanic non-English language learners, and 55.8 percent of Hispanic
ELLs attended such a school). In contrast, only 12.0 percent of Asian non-ELLs and 29.8
percent of Asian ELLs attended a school where more than 75 percent of students were
eligible for free or reduced-price lunch. An even lower 6.9 percent of white students
attended such a high-poverty school.
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Further, a very low 3.2 percent of advantaged white students (those ineligible for FRPL)
attended a high-poverty school (a school where over 75 percent of students were FRPL
eligible) in 2013 (see Table 3c); and one of six (16.0 percent) poor white students (those
eligible for free lunch) attended a high-poverty school. In contrast, among advantaged
black students, 20.7 percent attended a high-poverty school, while more than one-half
(52.5 percent) of poor black students attended a high-poverty school. That is, poor black
students were three times as likely to attend a high-poverty school as poor white students,
and non-poor (or advantaged) blacks were more than six times as likely to attend a high-
poverty school as non-poor whites.

Advantaged Hispanic non-ELL students were less likely than advantaged black students to
attend a high-poverty school, but much more likely than advantaged white students to
attend high-poverty schools (15.1 percent of Hispanic non-ELL students were in high-
poverty schools). Also, a slightly lower proportion of poor Hispanic non-ELLs (51.1 percent)
attended a high-poverty school than did black students (52.5 percent), and both these
shares were far greater than whites’ proportion (16.0 percent). However, relative to white
students of similar poverty levels, a much higher proportion of both advantaged and poor
Hispanic ELL students attended a high-poverty school: 33.9 percent of non-poor and 59.1
of poor Hispanic ELLs attended high-poverty schools. Among non-poor students, Hispanic
ELL students were twice as likely as Hispanic non-ELLs, and 10 times as likely as whites, to
attend high-poverty schools.

On the other hand, advantaged Asian non-ELL students were more likely than advantaged
whites to attend very low-poverty schools (schools where 10 percent or less of students
were eligible for free or reduced-price lunch). The share of non-poor Asian non-ELL
students attending very low-poverty schools was 27.4 percent compared with 19.0 percent
of non-poor whites in such schools, although poor Asian non-ELL students were much
more likely than poor white students to attend a high-poverty school (28.5 percent versus
16.0 percent).

Not surprisingly, U.S. schools are also racially segregated. This is particularly important
because, as we show below, the proportion of blacks and Hispanics in the schools these
students attend is negatively correlated with their individual achievement. In 2013 (see
Table 4), a white eighth-grader (in the math sample) was 73.9 percent likely to attend a
school with less than 25 percent black or Hispanic students. Yet, a black student or a
Hispanic non-ELL student were, respectively, 13.8 percent and 14.8 percent likely to attend
a school with less than 25 percent black or Hispanic students. In addition, black and
Hispanic non-English language learners were about 43 percent likely to attend a school
with 75 percent or more black or Hispanic students (42.8 percent and 43.5 percent,
respectively). The figures for Hispanic ELL students were 9.0 percent in low-minority
schools and 55.5 percent in high-minority schools. Asian ELL students had only a 13.0
percent likelihood of attending a school with more than 75 percent black or Hispanic
students, and this percentage was even lower for Asian non-English language learner
students (8.4 percent).
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Changes in segregation by class and race
Our results show that in the first decade of the 21st century, there was a large increase in
the percentage of students eligible for free or reduced-price lunch (our measure of
student poverty). Largely because of this, the total percentage of students in schools with
more than 75 percent poor students increased from 2003 to 2013. We also find that,
following what had started in previous decades, there was a large increase in the
proportion of Hispanic students, which raised the total percentage of schools with large
shares of minority students. This to a certain degree expanded the concentration of blacks
and Hispanics in schools with high concentrations of FRPL-eligible students, since these
black and Hispanic students were also more likely to be poor than the average student.

The percentage of students eligible for free or reduced-price lunch increased from 2003
to 2013, from 39.6 percent to 52.0 percent in eighth-grade (math sample, see Table 1), and
in fourth grade, from 47.0 percent to 56.0 percent (math sample, see Table 2). The total
percentage of eighth-graders in schools with more than 75 percent FRPL students, for
example, increased between 1996 and 2013, from 15.2 percent to 21.6 percent; all of that
increase occurred after 2003.15, 16 The percentage of free lunch eligible students—the
poorest students—attending schools with more than 75 percent FRPL students also
increased in this period, but entirely before 2003. The main increases in the percentage of
those attending schools with high percentages of FRPL students occurred for those less-
poor students (eligible for reduced-price lunch) (Table 3a).
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Table 3a Share of eighth-grade mathematics students attending schools
with a given concentration of poor students, by individual level of
poverty, 1996, 2003, and 2013

Low- to high-poverty school as measured by low to high shares of
students who are FRPL eligible

Individual level of poverty (free or
reduced-price lunch eligibility) 0 to 10% 11 to 25% 26 to 50% 51 to 75% Over 75%

1996 Not FRPL eligible 24.3% 27.7% 27.1% 11.8% 9.1%

RPL eligible 7.0% 18.2% 32.7% 25.7% 16.3%

FL eligible 3.3% 10.8% 28.5% 28.2% 29.2%

All students 17.3% 22.4% 27.8% 17.3% 15.2%

2003 Not FRPL eligible 28.1% 27.6% 28.1% 12.5% 3.6%

RPL eligible 10.9% 15.7% 31.2% 27.3% 14.8%

FL eligible 3.0% 8.7% 23.4% 26.7% 38.2%

All students 19.2% 20.9% 26.9% 18.0% 15.0%

2013 Not FRPL eligible 17.2% 22.2% 34.8% 19.7% 6.1%

RPL eligible 4.6% 10.4% 30.3% 32.5% 22.1%

FL eligible 1.8% 5.5% 21.5% 31.7% 39.5%

All students 9.8% 14.2% 28.7% 25.7% 21.6%

Notes: In this analysis, we use the free or reduced-price lunch (FRPL) status classification for individual poverty, and
the proportion of students who are FRPL eligible in the school for school poverty. Students who are not eligible for
free or reduced-price lunch are not poor; students who are eligible for reduced-price lunch (RPL) are poor, and stu-
dents who are eligible for free lunch (FL) are the most poor.

Source: EPI analysis of National Assessment of Educational Progress microdata, 1996, 2003, and 2013
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At the same time, the proportion of students attending a high-poverty school increased
more overall for blacks and Hispanics than for whites and Asians (Table 3b). Table 3c
shows changes over time in the proportion of students attending low- and high-poverty
schools (as measured by the percentage of FRPL-eligible students in the schools’ student
body) by race/ethnic group and individual students’ own level of poverty (as measured by
eligibility for FRPL). It was not the proportion of the poorest blacks and Hispanics (those
eligible for free lunch) attending a high-poverty school that increased; rather, the increase
was highest among less-poor blacks and Hispanics (those eligible for a reduced-price
lunch). Although less-poor Hispanics constitute a much smaller group than those eligible
for free lunch, it is possible that for this less-poor group of blacks and Hispanics, the
negative effect of being in a high-poverty school might be greater. We test this proposition
in the analysis below.
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Table 3b Share of eighth-grade mathematics students attending schools
with a given concentration of poor students, by race and
ethnicity, 1996, 2003 and 2013.

Low- to high-poverty school as measured by low to high shares of students who are eligible for
free or reduced-price lunch

Race/ethnicity 0 to 10% 11 to 25% 26 to 50% 51 to 75% Over 76%

1996 White 22.9% 26.5% 28.9% 11.8% 9.8%

Black 6.0% 11.4% 27.1% 29.7% 25.9%

Hispanic

Hispanic
ELL

3.6% 4.0% 22.2% 32.7% 37.4%

Hispanic
non-ELL

9.2% 12.5% 23.3% 29.2% 25.7%

Asian

Asian ELL 13.1% 8.6% 30.0% 24.4% 23.9%

Asian
non-ELL

23.8% 22.9% 23.6% 19.8% 10.0%

Other 12.7% 19.5% 23.5% 22.4% 21.9%

Total 18.1% 21.7% 27.6% 17.5% 15.0%

2003 White 30.4% 25.5% 28.8% 12.2% 3.2%

Black 6.4% 10.2% 21.9% 26.3% 35.2%

Hispanic

Hispanic
ELL

2.8% 6.2% 15.0% 28.0% 48.0%

Hispanic
non-ELL

9.3% 10.9% 19.2% 27.5% 33.1%

Asian

Asian ELL 17.9% 15.5% 14.5% 26.0% 26.2%

Asian
non-ELL

34.5% 18.1% 21.1% 16.0% 10.3%

Other 16.0% 16.1% 27.2% 19.8% 20.9%

Total 22.9% 20.1% 25.6% 17.2% 14.2%

2013 White 14.5% 19.3% 35.5% 23.8% 6.9%

Black 2.9% 7.0% 18.7% 28.0% 43.5%

Hispanic

Hispanic
ELL

0.9% 4.0% 11.3% 28.0% 55.8%

Hispanic
non-ELL

3.2% 6.4% 20.6% 29.5% 40.3%

Asian

Asian ELL 5.8% 13.0% 25.1% 26.4% 29.8%

Asian
non-ELL

19.6% 20.7% 29.6% 18.2% 12.0%

Other 6.8% 11.7% 30.5% 28.8% 22.2%

Total 10.0% 14.2% 28.7% 25.6% 21.5%

Note: ELL stands for English language learner.

Source: National Assessment of Educational Progress microdata, 1996, 2003, and 2013
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Table 3c Share of eighth-grade mathematics students attending schools
with a given concentration of poor students, by individual race/
ethnicity and level of poverty, 2003 and 2013

Low- to high-poverty school as measured by low to high shares of students who are
eligible for free or reduced-price lunch

Race/
Ethnicity

FRPL
eligibility 0 to 10% 11 to 25% 26 to 50% 51 to 75% Over 75%

2003 White
Not FRPL
eligible

30.6% 29.7% 28.7% 9.7% 1.2%

RPL 15.9% 19.7% 37.7% 21.8% 4.9%

Free lunch 6.0% 15.7% 39.1% 25.6% 13.7%

All
students

25.9% 26.9% 30.9% 12.9% 3.3%

Black
Not FRPL
eligible

11.4% 18.3% 28.6% 24.2% 17.4%

RPL
eligible

3.3% 10.7% 25.0% 33.8% 27.2%

FL eligible 1.6% 5.3% 17.9% 26.8% 48.4%

All
students

5.1% 10.2% 22.2% 26.6% 36.0%

Hispanic
ELL

Not FRPL
eligible

8.6% 12.5% 16.6% 38.5% 23.8%

RPL
eligible

1.4% 6.9% 18.3% 34.8% 38.7%

FL eligible 1.3% 4.5% 14.0% 25.0% 55.2%

All
students

2.5% 6.1% 14.9% 28.1% 48.5%

Hispanic
non-ELL

Not FRPL
eligible

17.1% 19.4% 26.6% 26.3% 10.5%

RPL
eligible

3.7% 11.6% 23.0% 36.0% 25.6%

FL eligible 1.3% 5.2% 14.7% 28.2% 50.5%

All
students

6.9% 10.7% 19.6% 28.4% 34.4%

Asian ELL
Not FRPL
eligible

40.6% 20.5% 11.4% 19.4% 8.2%

RPL
eligible

9.0% 18.9% 17.4% 16.3% 38.4%

FL eligible 2.8% 12.6% 12.8% 31.7% 40.1%

All
students

17.3% 16.1% 12.7% 25.8% 28.2%

Asian
non-ELL

Not FRPL
eligible

41.3% 23.8% 21.7% 10.9% 2.4%

RPL
eligible

18.6% 11.8% 28.4% 29.1% 12.1%

FL eligible 7.1% 9.9% 20.2% 28.3% 34.5%

All
students

30.5% 19.2% 21.8% 16.9% 11.6%

All
students

Not FRPL
eligible

28.1% 27.5% 28.2% 12.6% 3.7%

RPL
eligible

10.9% 15.7% 31.3% 27.3% 14.9%

FL eligible 3.0% 8.7% 23.5% 26.6% 38.2%
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Table 3c
(cont.)

Low- to high-poverty school as measured by low to high shares of students who are
eligible for free or reduced-price lunch

Race/
Ethnicity

FRPL
eligibility 0 to 10% 11 to 25% 26 to 50% 51 to 75% Over 75%

All
students

19.1% 20.9% 27.0% 18.0% 15.0%

2013 White
Not FRPL
eligible

19.0% 23.8% 35.9% 18.1% 3.2%

RPL
eligible

6.7% 13.4% 36.6% 32.2% 11.1%

FL eligible 3.0% 8.8% 34.7% 37.5% 16.0%

All
students

14.2% 19.4% 35.6% 23.9% 6.9%

Black
Not FRPL
eligible

6.5% 16.0% 30.5% 26.4% 20.7%

RPL
eligible

3.0% 9.0% 25.0% 28.4% 34.5%

FL eligible 1.3% 3.7% 13.9% 28.6% 52.5%

All
students

2.7% 7.0% 18.6% 28.0% 43.7%

Hispanic
ELL

Not FRPL
eligible

3.6% 10.6% 20.2% 31.8% 33.9%

RPL
eligible

0.1% 6.3% 14.3% 40.0% 39.3%

FL eligible 0.6% 3.2% 10.1% 27.0% 59.1%

All
students

0.9% 4.0% 11.3% 28.0% 55.8%

Hispanic
non-ELL

Not FRPL
eligible

9.1% 14.2% 32.9% 28.7% 15.1%

RPL
eligible

2.4% 6.4% 23.7% 34.0% 33.5%

FL eligible 0.9% 3.4% 15.4% 29.2% 51.1%

All
students

3.1% 6.4% 20.5% 29.5% 40.4%

Asian ELL
Not FRPL
eligible

9.0% 27.3% 34.4% 17.9% 11.5%

RPL
eligible

3.9% 13.9% 46.0% 23.6% 12.7%

FL eligible 2.9% 5.5% 18.1% 31.4% 42.2%

All
students

5.0% 13.1% 25.3% 26.5% 30.2%

Asian
non-ELL

Not FRPL
eligible

27.4% 25.1% 30.5% 12.0% 4.9%

RPL
eligible

9.0% 13.3% 36.8% 24.7% 16.2%

FL eligible 2.8% 11.8% 25.4% 31.5% 28.5%

All
students

19.6% 20.8% 29.4% 18.2% 12.1%

All
students

Not FRPL
eligible

17.2% 22.2% 34.8% 19.7% 6.1%

RPL
eligible

4.6% 10.4% 30.3% 32.5% 22.1%

FL eligible 1.8% 5.5% 21.5% 31.7% 39.5%
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Table 3c
(cont.)

Low- to high-poverty school as measured by low to high shares of students who are
eligible for free or reduced-price lunch

Race/
Ethnicity

FRPL
eligibility 0 to 10% 11 to 25% 26 to 50% 51 to 75% Over 75%

All
students

9.8% 14.2% 28.7% 25.7% 21.6%

Notes: In this analysis, we use the free or reduced-price lunch (FRPL) status classification for individual poverty, and
the proportion of students who are FRPL eligible in the school for school poverty. Students who are not eligible for
free or reduced-price lunch are not poor; students who are eligible for reduced-price lunch (RPL) are poor, and stu-
dents who are eligible for free lunch (FL) are the most poor; ELL stands for English language learner.

Source: National Assessment of Educational Progress microdata, 2003 and 2013

We also find that as the percentage of black and Hispanic students increased from 1996 to
2013, the likelihood that students of all ethnic groups would attend schools with a high
fraction of black and Hispanic students also increased. In percentage-point terms the
increase was modest for white eighth-grade students (from 5.2 percent to 8.6 percent)
attending a school with more than 50 percent blacks and Hispanics, but greater for blacks
(from 51.8 percent to 64.2 percent), and for Hispanics (from 64.2 percent to 76.5 percent
for ELLs, and from 60.3 percent to 66.1 percent for non-ELLs). The proportion of Asians
attending schools with more than 50 percent Hispanics or blacks also increased (from 25.7
percent to 37.5 percent for ELL students, and from 19.3 percent to 23.1 percent for non-
ELLs (Table 4).

Thus, Table 4 shows some evidence of a greater concentration of blacks and Hispanics in
schools with high concentrations of black and Hispanic students, particularly between
1996 and 2003. Equally important, during this entire period, the differences in the racial/
ethnic composition of schools that whites attend and that blacks and Hispanics attend
remained vastly different. Even Asian students attended schools that were likely to have a
higher fraction of black and Hispanic students than those attended by whites.
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Table 4 Share of eighth-grade mathematics students attending schools
with a given concentration of minority students, by race and
ethnicity, 1996, 2003, and 2013

Low- to high-minority school as measured by the share of students in the school who are
black and Hispanic

Race/ethnicity 0 to 10% 11 to 25% 26 to 50% 51 to 75% Over 76%

1996 White 61.1% 18.5% 15.1% 4.5% 0.7%

Black 6.4% 12.1% 29.8% 22.1% 29.7%

Hispanic

Hispanic ELL 4.1% 4.2% 27.4% 32.4% 31.8%

Hispanic
non-ELL

8.9% 9.7% 21.2% 28.0% 32.3%

Asian

Asian ELL 21.7% 12.6% 40.0% 23.0% 2.7%

Asian non-ELL 34.1% 20.5% 26.0% 15.0% 4.3%

Other 49.3% 19.8% 17.0% 9.6% 4.3%

Total 43.9% 16.2% 19.0% 11.1% 9.8%

2003 White 60.4% 19.6% 13.8% 5.0% 1.2%

Black 6.7% 8.5% 20.5% 20.4% 43.8%

Hispanic

Hispanic ELL 4.1% 9.0% 15.7% 22.4% 48.8%

Hispanic
non-ELL

7.4% 9.9% 19.5% 23.0% 40.2%

Asian

Asian ELL 19.9% 19.2% 27.3% 20.4% 13.2%

Asian non-ELL 35.2% 23.9% 18.7% 14.4% 7.8%

Other 54.7% 18.5% 12.8% 9.2% 4.9%

Total 41.9% 16.4% 15.9% 10.8% 15.0%

2013 White 50.7% 23.2% 17.6% 6.6% 2.0%

Black 4.9% 8.9% 22.0% 21.4% 42.8%

Hispanic

Hispanic ELL 2.0% 7.0% 14.5% 21.0% 55.5%

Hispanic
non-ELL

5.4% 9.4% 19.1% 22.6% 43.5%

Hispanic

Asian ELL 16.2% 17.1% 29.2% 24.5% 13.0%

Asian non-ELL 22.8% 25.6% 28.5% 14.7% 8.4%

Other 35.6% 21.2% 24.0% 12.1% 7.1%

Total 31.4% 17.8% 19.2% 13.0% 18.6%

Note: ELL stands for English language leaner.

Source: National Assessment of Educational Progress microdata, 1996, 2003, and 2013
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Changes in race/ethnicity, gender, English
language-ability designation, and social-class
achievement gaps in reading and math,
2003–2013 and in eighth-grade math,
1996–2013
Our main findings on changes in student achievement during this period are that the
black-white and the non-ELL Hispanic-white achievement gaps fell in the late 1990s and
the first decade of the 2000s, while the non-ELL Asian-white gap (in favor of Asians)
increased substantially. This was not the case for Hispanic English language learners and
Asian English language learners, as the large negative gap between white students and
both groups increased during this period. We also find that the social-class achievement
gap between students from poor and non-poor families decreased in the 1990s, but then
increased somewhat in the 2000s. These trends were generally the same for both fourth-
and eighth-graders.

Figure A shows the trends in the average eighth-grade NAEP mathematics scores of
whites, blacks, Hispanics (ELL and non-ELL), and Asians (ELL and non-ELL), from 1996 to
2015, without controls for any other student or school characteristics/variables. The scores
of Hispanic English language learners and blacks were much lower than those of whites.
The scores of Asian ELLs and Hispanic non-ELLs were similar to one another and closer to
but still below those of whites, while Asian non-ELLs’ scores were higher. In 2003, the
white-black test score gap was -35.4 scale score points, equivalent to about -1 standard
deviation (SD) (not shown in figure),17 the white-Hispanic ELL-gap was -51.2 points (about
-1.4 SD), and the white-Hispanic non-ELL gap was -22.0 (about -0.6 SD). The white-Asian
ELL gap was -26.6 points (about -0.8 SD), while the white-Asian non-ELL gap was 7.9
points (about 0.2 SD). For Asian non-ELLs, Hispanic non-ELLs, and blacks, groups, the
NAEP scores relative to whites increased steadily from 2003 to 2013. For ELL Asian and
Hispanic children, there was essentially no catch-up relative to whites. Yet, even in 2015,
the black-white gap remained high, at -0.9 SD, and the white-Hispanic non-ELL gap was
large at -0.4 SD, as was the white-Asian ELL gap, at -0.7 SD. The largest gap remained the
white-Hispanic ELL gap, at about -1.3 SD, while the white-Asian non-ELL gap expanded to a
0.5 SD difference. It is important to remember that these racial/ethnic achievement gaps
are not adjusted for any social-class differences or changes in social-class differences
among groups.
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Figure A Eighth-grade mathematics mean scores, by race/ethnicity and
English language–learner status, 1996–2015, uncorrected for
social class differences

Source: National Center for Education Statistics' National Assessment of Educational Progress Data Explorer

White Black
Hispanic
non-ELL

Asian
non-ELL

Hispanic
ELL

Asian
ELL

1996 280.7 239.8 257.2 222.8

2000 283.9 244.2 258.0 293.1 229.4

2003 288.0 252.6 266.0 295.9 236.8 261.4

2005 288.8 255.0 269.2 299.7 238.4 269.7

2007 291.4 259.8 272.3 301.1 241.1 271.2

2009 293.0 261.2 273.4 305.6 239.4 264.6

2011 293.6 262.7 277.0 307.5 241.2 261.6

2013 294.1 263.6 277.3 311.3 242.5 266.9

2015 292.1 260.8 276.0 310.5 243.4 267.3
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Table 5 shows the results of our regression estimates of race/ethnic coefficients in our
main base year, 2003, controlling for students’ social class and other individual student
characteristics.18 Black eighth-graders scored 0.71 standard deviations lower than their
white counterparts in mathematics and 0.55 SDs lower in reading. Hispanic non-ELL
students did better than black students (0.30 SD lower than whites in math and 0.27 SD
lower in reading). Asian non-ELL students performed at the same level as white students in
reading but higher in mathematics (0.17 SD). When compared with the unadjusted math
gaps in Figure A, these adjusted math gaps suggest that about 20 percent to 25 percent
of the unadjusted white-black and white-Asian non-ELL math gap, and about 50 percent of
the white-Hispanic non-ELL math gap, in 2003 are explained by the student’s social class,
gender, and special education designation, not by race/ethnicity.19

The one-fourth of Hispanic students classified as ELLs in eighth grade (math sample) in
2003 scored much lower, about one standard deviation below whites in both math and
reading. Asian English language learners scored higher than blacks in math (0.59 SD
lower than whites) but much lower in reading (0.92 SD lower than whites). Asian non-ELL
students did not score significantly higher than whites in reading but scored 0.17 SD higher
in math.20 These race/ethnic differences are large considering that we controlled for free
or reduced-price lunch eligibility and parents’ education. As discussed earlier, these
differences reflect a complex interaction among socioeconomic, “cultural,” language, and
school factors. Noteworthy is the major role of language and the interaction between
schooling and language (ELL designation) in school achievement. Whether Hispanic or
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Table 5 How fourth- and eighth-graders perform on math and reading
tests relative to their peers, by race/ethnicity and poverty level,
2003

Eighth-grade
math a

Eighth-grade
reading a

Fourth-grade
math

Fourth-grade
reading

African American -0.712*** -0.545*** -0.663*** -0.532***

(0.014) (0.014) (0.012) (0.012)

Hispanic English language learner -1.032*** -1.079*** -0.839*** -0.900***

(0.041) (0.044) (0.022) (0.025)

Hispanic non-English language
learner

-0.302*** -0.265*** -0.287*** -0.291***

(0.015) (0.018) (0.022) (0.020)

Asian English language learner -0.588*** -0.917*** -0.287*** -0.601***

(0.084) (0.089) (0.070) (0.065)

Asian non-English language learner 0.168*** 0.047 0.268*** 0.086***

(0.033) (0.029) (0.041) (0.032)

Native American or other -0.310*** -0.349*** -0.317*** -0.321***

(0.051) (0.044) (0.023) (0.027)

Eligible for reduced-price lunch -0.260*** -0.207*** -0.304*** -0.313***

(0.013) (0.015) (0.013) (0.014)

Eligible for free lunch -0.460*** -0.414*** -0.514*** -0.487***

(0.013) (0.011) (0.011) (0.010)

Notes: The table shows regression estimates measured in standard deviations—how students in different minority
groups scored relative to white peers (top panel) and how students who were eligible for reduced-price lunch or free
lunch scored relative to students who were not eligible (bottom panel). *** p<0.01

Notes on data controls: a. Eighth-grade estimates for race/ethnicity include a control variable for parents’ education
in addition to eligibility for free or reduced-price lunch (FRPL); fourth-grade estimates for race/ethnicity include a con-
trol for eligibility for FRPL, but do not include parents’ education because it is not available. Eighth-grade estimates of
FRPL coefficients include a control variable for parents' education in addition to race/ethnicity; fourth-grade estimates
of FRPL coefficients include a control for race/ethnicity, but do not include the parents' education variable.

Source: National Assessment of Educational Progress microdata, 2003

Asian, English language learners scored lower in both math and reading, and the results
are similar for fourth grade, where English language learner designation is more common.

Controlling for student race/ethnicity, gender, and whether a student was in special
education, eighth-grade students eligible for free lunch scored 0.46 standard deviations
lower in math in 2003 and 0.41 SD lower in reading than students not eligible. For students
eligible for reduced-price lunch, the gap was about one-half that in both subjects. The
gaps were larger for students eligible for free or reduced-price lunch in fourth-grade. As
was the case with race/ethnicity, students’ poverty status was closely associated with their
academic achievement. When race/ethnicity and poverty are combined, the effect is
enormous. In 2003, black students eligible for free lunch (in poverty) scored about 1.2 SDs
lower in eighth-grade math and about 1 SD lower in eighth-grade reading than white
students not eligible for FRPL. The gap was even larger for poor Hispanic students
designated ELLs.
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How did these gaps change over the decade of the 2000s, a period marked by an
increasing proportion of fourth- and eighth-graders who are poor and Hispanic, and a
period in which all ethnic groups—particularly Hispanics—trend toward attending schools
with higher concentrations of low-income and minority (Hispanic plus black) students?

The patterns over time of black-white, Hispanic-white, and Asian-white achievement gaps
for eighth-grade mathematics and reading scores are shown in Tables 6a and 6b. Model I
estimates the race/ethnicity achievement gaps adjusting for student’s gender, whether a
student is in an individualized education plan (special education), parents’ education, and
whether a student is eligible for free or reduced-price lunch. Model II estimates the
achievement gaps for the Model I variables, plus the percentage of students eligible for
FRPL and the percentage of black and Hispanic students in the school each individual
student attends. Model III adds the interactions of individual student FRPL eligibility with
overall school FRPL, student race/ethnicity with school FRPL, and student race/ethnicity
with the percentage of Hispanics and blacks in the school attended by the student. In all
models for math performance, we offer estimates with and without state fixed effects.

The results show that in all three estimated models, the adjusted black-white achievement
gap and the achievement gap between whites and Hispanic non-ELLs in eighth grade
decreased from 2003 to 2013, and so did the black-white reading gap, though the decline
was much smaller proportionately. For blacks, the math gap closes steadily over the 10
years, but for Hispanic non-English language learners, almost all the change in the math
gap occurred from 2007 to 2013. One reason that the white-Hispanic non-ELL gap
declined is that, across states, requirements for reassignment from ELL to non-ELL might
have become more stringent over time. In that case, the Hispanic non-ELL group would
have become more “exclusive” and, therefore, the smaller achievement gap may
represent merely a change of membership in the group. However, if the requirements had
changed, the gap between whites and Hispanics designated ELLs would have also
decreased, as a result of improved test-taking capacity of the English language learner
group due to fewer higher-scoring Hispanics being reassigned to the non-English
language learner group. It is also possible that ELL assignment has become less stringent.
A smaller proportion of Hispanics and Asians were in ELL courses in fourth and eighth
grade in 2013 than in 2003, which could reflect a smaller percentage of new immigrants in
each group or less stringent assignment to ELL. That could explain the increasing gap in
white-Hispanic ELL and white-Asian ELL scores, but would imply that the white-Hispanic
non-ELL gap would have closed even more and the white-Asian non-ELL would have
increased even more in favor of Asian students had assignment requirements stayed the
same. We only observe this pattern in Model III (where interactions between race-ethnicity
and school SES and race-ethnicity composition are included in the estimate) probably
because the percentage of Hispanic ELL students in high concentration, low-SES, and
Hispanic schools is increasing over time, and this explains an increasing fraction of the
individual Hispanic ELL achievement gap over time.
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Table 6a How eighth-graders perform on math tests relative to their peers,
by race/ethnicity and gender, 2003, 2007, and 2013

Model I Model II Model III

Without state fixed effects

Variable 2003 2007 2013 2003 2007 2013 2003 2007 2013

Female student -0.090*** -0.081*** -0.067*** -0.091*** -0.083*** -0.070*** -0.092*** -0.083*** -0.070***

(0.008) (0.007) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)

Student race/ethnicity

Black -0.712*** -0.634*** -0.580*** -0.624*** -0.576*** -0.537*** -0.572*** -0.501*** -0.451***

(0.014) (0.014) (0.014) (0.015) (0.018) (0.015) (0.029) (0.027) (0.035)

Hispanic ELL -1.032*** -1.008*** -1.016*** -0.924*** -0.952*** -0.968*** -1.125*** -0.952*** -0.816***

(0.041) (0.029) (0.032) (0.042) (0.030) (0.029) (0.110) (0.094) (0.100)

Hispanic non-ELL -0.302*** -0.243*** -0.185*** -0.222*** -0.203*** -0.161*** -0.391*** -0.364*** -0.236***

(0.015) (0.013) (0.014) (0.018) (0.015) (0.014) (0.036) (0.034) (0.030)

Asian ELL -0.588*** -0.402*** -0.523*** -0.523*** -0.385*** -0.500*** -0.510*** -0.147 -0.184

(0.084) (0.078) (0.103) (0.085) (0.068) (0.099) (0.127) (0.127) (0.212)

Asian non-ELL 0.168*** 0.274*** 0.466*** 0.175*** 0.268*** 0.435*** 0.278*** 0.289*** 0.555***

(0.033) (0.024) (0.029) (0.032) (0.024) (0.028) (0.066) (0.042) (0.047)

Native American or
other

-0.310*** -0.293*** -0.184*** -0.258*** -0.228*** -0.152*** -0.118* -0.017 0.024

(0.051) (0.027) (0.019) (0.042) (0.025) (0.020) (0.065) (0.065) (0.042)

Control variables

1. Individual education plan (special education student)

Yes Yes Yes Yes Yes Yes Yes Yes Yes

2. Individual socioeconomic status (parents’ education and whether student is eligible for free or reduced-price lunch
(FRPL))

Yes Yes Yes Yes Yes Yes Yes Yes Yes

3. Percent of students in school who are black or Hispanic, and percent who are FRPL-eligible

Yes Yes Yes Yes Yes Yes

4. Interaction between individual FRPL-eligibility and percent of students in school who are FRPL-eligible; Interaction
between individual race and percent of students in the school who are black/Hispanic and FRPL-eligible

Yes Yes Yes

Adjusted R2 0.343 0.304 0.333 0.356 0.320 0.349 0.359 0.324 0.351

With state fixed effects

Variable 2003 2007 2013 2003 2007 2013 2003 2007 2013

Female student -0.092*** -0.081*** -0.068*** -0.092*** -0.083*** -0.071*** -0.092*** -0.083*** -0.071***

(0.008) (0.007) (0.008) (0.008) (0.007) (0.008) (0.008) (0.007) (0.008)

Student race/ethnicity

Black -0.712*** -0.645*** -0.595*** -0.611*** -0.562*** -0.539*** -0.572*** -0.528*** -0.460***

(0.015) (0.015) (0.014) (0.016) (0.019) (0.014) (0.028) (0.028) (0.034)

Hispanic ELL -0.984*** -0.985*** -1.027*** -0.864*** -0.897*** -0.956*** -1.099*** -0.914*** -0.827***

(0.040) (0.030) (0.031) (0.042) (0.030) (0.028) (0.115) (0.092) (0.098)

Hispanic non-ELL -0.312*** -0.277*** -0.202*** -0.223*** -0.208*** -0.157*** -0.355*** -0.348*** -0.217***

(0.015) (0.014) (0.014) (0.018) (0.015) (0.014) (0.037) (0.032) (0.031)

Asian ELL -0.524*** -0.340*** -0.510*** -0.457*** -0.310*** -0.473*** -0.429*** -0.091 -0.128

(0.081) (0.075) (0.106) (0.082) (0.067) (0.101) (0.127) (0.128) (0.227)

Asian non-ELL 0.238*** 0.322*** 0.479*** 0.248*** 0.328*** 0.465*** 0.361*** 0.356*** 0.578***

(0.036) (0.025) (0.029) (0.034) (0.025) (0.029) (0.072) (0.041) (0.044)

Native American or
other

-0.271*** -0.256*** -0.170*** -0.236*** -0.204*** -0.144*** -0.073 0.009 0.033
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Table 6a
(cont.)

Model I Model II Model III

Without state fixed effects

Variable 2003 2007 2013 2003 2007 2013 2003 2007 2013

(0.051) (0.025) (0.020) (0.044) (0.024) (0.020) (0.063) (0.063) (0.041)

Control variables

1. Individual education plan (special education student)

Yes Yes Yes Yes Yes Yes Yes Yes Yes

2. Individual socioeconomic status (parents’ education and whether student is eligible for free or reduced-price lunch
(FRPL))

Yes Yes Yes Yes Yes Yes Yes Yes Yes

3. Percent of students in school who are black or Hispanic, and percent who are FRPL-eligible

No No No Yes Yes Yes Yes Yes Yes

4. Interaction between individual FRPL-eligibility and percent of students in school who are FRPL-eligible; Interaction
between individual race and percent of students in the school who are black/Hispanic and FRPL-eligible

No No No No No No Yes Yes Yes

Adjusted R2 0.358 0.326 0.356 0.369 0.336 0.368 0.372 0.341 0.370

N 112,542 109,020 118,984 112,542 109,020 118,984 112,542 109,020 118,984

Notes: The table shows regression estimates measured in standard deviations—how female students scored relative
to male peers and how students in different minority groups scored relative to white peers. *** p<0.01, ** p<0.05, *
p<0.1

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003, 2007, and 2013
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Table 6b How eighth-graders perform on reading tests relative to their
peers, by race/ethnicity and gender, 2003, 2007, and 2013

Model I Model II Model III

Variable 2003 2007 2013 2003 2007 2013 2003 2007 2013

Female
student

0.234*** 0.230*** 0.215*** 0.231*** 0.228*** 0.212*** 0.232*** 0.228*** 0.211***

(0.007) (0.008) (0.008) (0.007) (0.008) (0.008) (0.007) (0.008) (0.007)

Student
race/
ethnicity

Black -0.545*** -0.523*** -0.488*** -0.458*** -0.448*** -0.417*** -0.390*** -0.384*** -0.296***

(0.014) (0.011) (0.013) (0.015) (0.012) (0.016) (0.031) (0.025) (0.032)

Hispanic
ELL

-1.079*** -1.044*** -1.086*** -0.978*** -0.962*** -1.009*** -1.010*** -0.893*** -0.799***

(0.044) (0.030) (0.031) (0.041) (0.031) (0.033) (0.098) (0.070) (0.110)

Hispanic
non-ELL

-0.265*** -0.217*** -0.158*** -0.185*** -0.150*** -0.102*** -0.292*** -0.269*** -0.128***

(0.018) (0.013) (0.015) (0.020) (0.015) (0.016) (0.037) (0.028) (0.037)

Asian ELL -0.917*** -0.791*** -0.947*** -0.849*** -0.749*** -0.917*** -0.839*** -0.436*** -0.811***

(0.089) (0.104) (0.079) (0.088) (0.093) (0.075) (0.137) (0.153) (0.169)

Asian
non-ELL

0.047 0.096*** 0.242*** 0.056* 0.104*** 0.221*** 0.108** 0.183*** 0.268***

(0.029) (0.021) (0.029) (0.030) (0.020) (0.027) (0.053) (0.037) (0.045)

Native
American
or other

-0.349*** -0.279*** -0.192*** -0.289*** -0.225*** -0.158*** -0.062 -0.033 -0.030

(0.044) (0.023) (0.024) (0.039) (0.022) (0.023) (0.066) (0.056) (0.049)

Control variables

1. Individual education plan (special education student)

Yes Yes Yes Yes Yes Yes Yes Yes Yes

2. Individual socioeconomic status (parents’ education and whether student is eligible for free or reduced-price lunch
(FRPL))

Yes Yes Yes Yes Yes Yes Yes Yes Yes

3. Percent of students in school who are black or Hispanic, and percent who are FRPL-eligible

No No No Yes Yes Yes Yes Yes Yes

4. Interaction between individual FRPL-eligibility and percent of students in school who are FRPL-eligible; Interaction
between individual race and percent of students in the school who are black/Hispanic and FRPL-eligible

No No No No No No Yes Yes Yes

5. State fixed effects

No No No No No No No No No

Adjusted
R2

0.313 0.299 0.322 0.326 0.311 0.336 0.329 0.313 0.338

N 113,195 114,828 120,378 113,195 114,828 120,378 113,195 114,828 120,378

Note: The table shows regression estimates measured in standard deviations—how female students scored relative
to male peers and how students in different minority groups scored relative to white peers. *** p<0.01, ** p<0.05, *
p<0.1

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003, 2007, and 2013
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Tables 6a and 6b show that the achievement gap between whites and Asian non-English
language learners greatly increased. The increase was especially large in mathematics. By
2013, as the data indicate, Asian non-ELL students scored about one-half a standard
deviation higher than white students—up about 0.25 SDs in 10 years. Although the
increase in the reading gap is smaller, it is nonetheless about 0.15 SDs. To the contrary, we
find the achievement gap between white students and Asian ELL (and between Asian non-
ELLs and Asian ELL students) generally became wider. This supports the notion that, on
average, school districts are not imposing stricter rules in designating students English
language learners.21 It appears that Asian students coming into schools classified as ELLs
are either increasingly less proficient than those not so designated, or that schools are
doing a poorer job over time of teaching them math and reading.

When we added state fixed effects to the three models for mathematics (Table 6a, bottom
panel), the estimated coefficients for black and non-ELL Hispanic students rose somewhat,
especially for Hispanics. This reflects the tendency of black students and Hispanic non-
English language learner students to attend schools in somewhat lower-math-scoring
states (the South for blacks and the West/Southwest for Hispanics, typically). Nevertheless,
the largest jumps in coefficients, controlling for state fixed effects, were in the math scores
of Asian non-English language learners in 2003. This reflects this ethnic group’s high
concentration in California and Hawaii, both of which scored rather low in 2003. (About 40
percent of fourth- and eighth-grade Asian non-ELLs in the 2003 sample lived in those two
states.) To the contrary, the negative coefficients for Hispanic and Asian ELLs were less
negative when we included state fixed effects. This may imply that states such as
California, which have the highest proportions of Hispanic and Asian English language
learners in the United States (about 45 percent of fourth- and eighth-grade Hispanic ELLs,
and 42 percent of fourth-grade and 47 percent of eighth-grade Asian ELLs in the 2003
sample) achieved “better” results with their English learners than did most other states.

Such changes in coefficients, which resulted from controlling for state fixed effects,
suggest that the Asian-white gap would be even greater in favor of Asian non-ELL
students (especially in 2003) were they living in average-scoring states rather than heavily
concentrated in lower-scoring California and Hawaii. The argument by Joo, Reeves, and
Rodrigue (2016) that Asian-American students tend to attend higher-scoring schools would
be even truer were Asian-Americans, on average, living in states where test scores were
above rather than below the U.S. average.

Tables 6a and 6b also show that females are catching up in math: while eighth-grade
females still score lower than males in math, the gap has shrunk in the past 10 years. And
males are also catching up in reading, but to a lesser degree. This suggests that the
female advantage in reading—at least in middle school—may be more durable than the
female disadvantage in math.

Unlike the marked decrease in the achievement gaps between white-black and white-
Hispanic non-ELLs in 2003 to 2013, and the increase in the white-Asian non-ELL
achievement gap, we only observe a small increase in the achievement gap between
those somewhat poorer students eligible for reduced-price lunch and those students who
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were not eligible for FRPL (under Model III, from -0.15 SD in 2003 to -0.17 SD in 2013). In
addition, no change is observed in the achievement gap between the poorest
students—those eligible for free lunch—and students not eligible for FRPL (under Model III,
about -0.27 SD). Nor do we observe more than a small decline in the achievement gap
between students whose parents have less than a college education and those whose
parents had some college or completed college (Table 7). Thus, because these measures
of SES differences cover fairly broad SES categories, we cannot pick up the increase in
the achievement gap between students from very high-income families and everyone else
found by Reardon in 2011. Rather, our evidence shows no significant change. It is worth
noting that Reardon, Waldfogel, and Bassok 2016 also find no increase—in fact they find a
modest decrease in the social class gap in this first decade of the 21st century, at least for
children entering kindergarten. More research on this pattern and its causes is underway.

When we include state fixed effects in the models (Table 7, bottom panel), the coefficients
for FRPL eligibility and parents’ education get smaller, particularly in Models I and II. This
suggests that poor students are somewhat more likely than others to live in poor
states—not much of a surprise. Further, when we control for average FRPL eligibility and
racial concentration in schools (Model III), the coefficients change little by including state
fixed effects. This suggests that most of the state effects are captured by the average
socioeconomic background of the schools’ student body.
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Table 7 How eighth-graders perform on math tests relative to their peers,
by socioeconomic status (SES), 2003, 2007, and 2013.

Model I Model II Model III

Without state fixed effects

Variable 2003 2007 2013 2003 2007 2013 2003 2007 2013

Student SES

Eligible for
reduced-price
lunch

-0.260*** -0.264*** -0.296*** -0.203*** -0.198*** -0.228*** -0.145*** -0.137*** -0.170***

(0.013) (0.017) (0.018) (0.013) (0.016) (0.018) (0.013) (0.016) (0.018)

Eligible for
free lunch

-0.460*** -0.421*** -0.468*** -0.374*** -0.325*** -0.365*** -0.264*** -0.224*** -0.271***

(0.013) (0.011) (0.012) (0.013) (0.010) (0.011) (0.014) (0.009) (0.012)

Parents have
some college
education

– – – 0.266*** 0.261*** 0.248*** 0.254*** 0.248*** 0.234***

– – – (0.011) (0.011) (0.014) (0.011) (0.011) (0.014)

Parents have
completed
college

– – – 0.363*** 0.371*** 0.352*** 0.331*** 0.332*** 0.307***

– – – (0.010) (0.009) (0.011) (0.010) (0.009) (0.010)

Control variables

1. Gender and individual education plan (special education student)

Yes Yes Yes Yes Yes Yes Yes Yes Yes

2. Individual race/ethnicity

Yes Yes Yes Yes Yes Yes Yes Yes Yes

3. Percent of students in school who are black or Hispanic, and percent who are eligible for free or reduced-price lunch

No No No No No No Yes Yes Yes

Adjusted R2 0.317 0.278 0.312 0.343 0.304 0.333 0.356 0.320 0.349

Student SES

Eligible for
reduced-price
lunch

-0.246*** -0.250*** -0.271*** -0.192*** -0.187*** -0.207*** -0.143*** -0.139*** -0.159***

(0.013) (0.017) (0.018) (0.013) (0.016) (0.018) (0.013) (0.016) (0.018)

Eligible for
free lunch

-0.445*** -0.399*** -0.442*** -0.362*** -0.308*** -0.344*** -0.263*** -0.223*** -0.265***

(0.013) (0.010) (0.011) (0.013) (0.010) (0.011) (0.013) (0.009) (0.012)

Parents have
some college
education

– – – 0.267*** 0.261*** 0.246*** 0.257*** 0.249*** 0.234***

– – – (0.011) (0.011) (0.014) (0.011) (0.011) (0.013)

Parents have
completed
college

– – – 0.354*** 0.359*** 0.343*** 0.327*** 0.327*** 0.304***

– – – (0.010) (0.009) (0.011) (0.010) (0.009) (0.010)

Control variables

1. Gender and individual education plan (special education student)

Yes Yes Yes Yes Yes Yes Yes Yes Yes

2. Individual race/ethnicity

Yes Yes Yes Yes Yes Yes Yes Yes Yes

3. Percent of students in school who are black or Hispanic, and percent who are eligible for free or reduced-price lunch

No No No No No No Yes Yes Yes

Adjusted R2 0.334 0.302 0.336 0.358 0.326 0.356 0.369 0.338 0.368

N 112,542 109,020 118,984 112,542 109,020 118,984 112,542 109,020 118,984

Note: The table shows regression estimates measured in standard deviations—how students who are eligible for
reduced-price lunch or free lunch scored relative to peers who are not eligible and how students whose parents have
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Table 7
(cont.)

some college or who have completed college scored relative to peers whose parents have no college experience. ***
p<0.01

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003, 2007, and 2013
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Black-white, Hispanic-white, Asian-white, and SES achievement gaps in the fourth grade
were similar to those in the eighth grade, with some exceptions. The fourth-grade NAEP
student questionnaires do not provide data on parents’ education (the explanation being
that nine-year-olds are not expected to be able to accurately answer that question). The
absence of this education variable in the fourth-grade estimates has some influence on
race/ethnicity and FRPL eligibility coefficients. Hence, they are not strictly comparable with
the eighth-grade estimates. But an alternative specification in the eighth-grade estimates,
without data on parents’ education, does change the level of the race/ethnicity and FRPL
eligibility coefficients, but not the pattern of change over time. Two differences are notable
between the fourth- and eighth-grade patterns. First, in eighth grade, the decline in the
black-white math gap is greater than the decline in the reading gap, and in fourth grade,
the opposite is true. Second, the math achievement gap among fourth-graders (in favor of
boys) has declined more than the gap in eighth grade, and the fourth-grade reading gap in
favor of girls is lower and has declined much more than it has in eighth grade (Table 8).
Gaps between ELL students and whites are smaller in fourth grade than they are in eighth
grade, which is consistent with the practice of reassigning many fourth-grade English
language learners to regular classes by the end of primary school. It is also consistent with
the fact that students still designated English language learners in eighth grade are those
with the greatest language problems. The impact of the fixed effects on the Hispanic and
Asian achievement gaps in fourth grade is similar to that in eighth grade for the same
reason: There is a greater concentration of some groups in lower-scoring California and
Hawaii, especially as reflected in data from 2003.
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Table 8 How fourth-graders perform on math and reading tests relative to
their peers, by race/ethnicity, gender, and poverty level, 2003,
2007, and 2013

Math Model II Reading Model II

Without state fixed effects

Variable 2003 2007 2013 2003 2007 2013

Female
student

-0.126*** -0.105*** -0.083*** 0.161*** 0.134*** 0.100***

(0.007) (0.007) (0.007) (0.008) (0.006) (0.007)

Student race/ethnicity

Black -0.577*** -0.575*** -0.499*** -0.427*** -0.412*** -0.348***

(0.012) (0.011) (0.015) (0.016) (0.012) (0.012)

Hispanic ELL -0.710*** -0.817*** -0.733*** -0.764*** -0.890*** -0.875***

(0.021) (0.021) (0.023) (0.025) (0.017) (0.024)

Hispanic
non-ELL

-0.205*** -0.206*** -0.165*** -0.192*** -0.130*** -0.123***

(0.020) (0.015) (0.015) (0.019) (0.013) (0.015)

Asian ELL -0.255*** -0.351*** -0.438*** -0.543*** -0.509*** -0.686***

(0.065) (0.043) (0.058) (0.067) (0.035) (0.049)

Asian non-ELL 0.265*** 0.295*** 0.413*** 0.092*** 0.162*** 0.236***

(0.037) (0.025) (0.031) (0.027) (0.024) (0.024)

Native
American or
other

-0.230*** -0.230*** -0.191*** -0.249*** -0.197*** -0.173***

(0.023) (0.018) (0.017) (0.027) (0.018) (0.020)

Student
poverty level

Eligible for
reduced-price
lunch

-0.198*** -0.159*** -0.212*** -0.220*** -0.198*** -0.177***

(0.012) (0.014) (0.018) (0.013) (0.015) (0.019)

Eligible for free
lunch

-0.350*** -0.322*** -0.371*** -0.335*** -0.339*** -0.345***

(0.010) (0.009) (0.013) (0.010) (0.009) (0.010)

Control
variables

1. Individual education plan (special education student)

Yes Yes Yes Yes Yes Yes

2. Percent of students in school who are black or Hispanic, and percent who are eligible for free or reduced-price lunch

Yes Yes Yes Yes Yes Yes

Adjusted R2 0.316 0.299 0.321 0.297 0.291 0.348

Female
student

-0.126*** -0.105*** -0.084*** 0.162*** 0.133*** 0.099***

(0.007) (0.006) (0.007) (0.008) (0.006) (0.007)

Student race/
ethnicity

Black -0.560*** -0.568*** -0.510*** -0.429*** -0.413*** -0.363***

(0.012) (0.011) (0.015) (0.015) (0.012) (0.013)

Hispanic ELL -0.672*** -0.754*** -0.720*** -0.690*** -0.835*** -0.848***

(0.024) (0.021) (0.022) (0.026) (0.018) (0.023)

Hispanic
non-ELL

-0.208*** -0.200*** -0.144*** -0.177*** -0.123*** -0.104***

(0.019) (0.014) (0.014) (0.018) (0.013) (0.015)

Asian ELL -0.219*** -0.278*** -0.405*** -0.476*** -0.454*** -0.645***
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Table 8
(cont.)

Math Model II Reading Model II

Without state fixed effects

Variable 2003 2007 2013 2003 2007 2013

(0.065) (0.043) (0.058) (0.068) (0.037) (0.051)

Asian non-ELL 0.319*** 0.354*** 0.457*** 0.139*** 0.200*** 0.256***

(0.037) (0.025) (0.033) (0.029) (0.025) (0.023)

Native
American or
other

-0.205*** -0.214*** -0.188*** -0.231*** -0.183*** -0.148***

(0.024) (0.019) (0.018) (0.026) (0.018) (0.020)

Student
poverty level

Eligible for
reduced-price
lunch

-0.190*** -0.168*** -0.203*** -0.218*** -0.201*** -0.184***

(0.012) (0.014) (0.017) (0.013) (0.015) (0.018)

Eligible for free
lunch

-0.345*** -0.319*** -0.367*** -0.340*** -0.337*** -0.343***

(0.010) (0.009) (0.012) (0.010) (0.009) (0.009)

Control
variables

1. Individual education plan (special education student)

Yes Yes Yes Yes Yes Yes

2. Percent of students in school who are black or Hispanic, and percent who are eligible for free or reduced-price lunch

Yes Yes Yes Yes Yes Yes

Adjusted R2 0.334 0.320 0.340 0.307 0.301 0.361

N 163,236 164,164 153,870 159,784 158,421 157,145

Note: The table shows regression estimates measured in standard deviations—how female students scored relative
to male peers, how students in different minority groups scored relative to white peers, and how students who were
eligible for reduced-price lunch or free lunch scored relative to students who were not eligible. *** p<0.01

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003, 2007, and 2013

Were these changes in race/ethnic and SES achievement gaps a continuation of earlier
changes that occurred from 1996 to 2003? We extended our analysis back to 1996 only
for eighth-grade mathematics. About 80 percent of states participated in the NAEP in the
years before 2003, so the results are not completely comparable with the 2003–2013
results. However, they provide some indication of whether the trend in, say, the Model II
estimate is very different from the trend apparent before 2003.

We find that the reduction in the black-white math achievement gap was about the same
before 2003 and after 2003, but that the decrease in the white-Hispanic non-ELL gap and,
especially, the increase in the gap between whites and Asian non-ELLs was greater after
2003 (see Figure B). The fact that the gap between whites and Hispanic non-English
language learners is shrinking while the gap between Asian students and whites is
increasing may help us understand the kinds of pressure affecting whites at opposite ends
of the SES spectrum. At the lower end, Hispanic non-ELLs are quickly catching up to
whites in terms of achievement in both reading and math, undoubtedly increasing
competition for places in second-tier colleges and in the job market. At the upper end of
the SES spectrum, the mean achievement of Asian students is now much above that of
whites—and is rising. This phenomenon could be increasing competition between Asian
students and higher-SES white students to gain entrance to elite U.S. universities.
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Figure B Black-white, Hispanic-white, and Asian-white mathematics test
score gaps for eighth-graders, 1996–2013

Notes: Race/ethnicity coefficients in this graph are based on regression estimates that, in addition to race/ethnici-
ty,control only for students’ gender, special education status, free or reduced-price lunch eligibility, and mother’s edu-
cation.

Source: EPI analysis of National Assessment of Educational Progress microdata, 1996–2013
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Figure C shows the test score gaps between poor students (eligible for free or reduced-
price lunch) and nonpoor students (those ineligible for free or reduced-price lunch),
referred to as the socioeconomic, or social-class, gap. As the figure shows, the SES gap
for the poorest students (those eligible for free lunch) got smaller in the late 1990s but
increased again in the mid-2000s, perhaps influenced by the recession. This was not the
case for less-poor students (those eligible for reduced-price lunch), as their gap relative to
students who were not eligible for FRPL remained relatively stable until 2011, though it
increased in 2013. Figure C therefore suggests that among the poorest students (those
eligible for free lunch), school achievement may be influenced by economic conditions. In
other words, achievement may rise when the economy is doing well and decline when
there is a recession. The proportion of those eligible for free lunch grew more in absolute
terms from 1996 to 2007 than from 2007 to 2013 (see Table 1). Thus, it is unlikely that the
increasing socioeconomic test score gap in the later period results from a more substantial
increase in the number of poor students.
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Figure C Socioeconomic mathematics test score gaps for eighth-graders,
1996–2013

Notes: Coefficients of reduced-price lunch and free lunch in this graph are from regression estimates that, in addition
to students’ free or reduced-price lunch (FRPL) status, include only students’ race/ethnicity, gender, and special edu-
cation status.

Source: EPI analysis of National Assessment of Educational Progress microdata, 1996–2013
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Differences in race/ethnicity and SES
achievement-gap trajectories for females and
males
When we divide the NAEP sample into male and female students, the achievement gap in
eighth-grade math and reading between black and Hispanic female students and white
female students is smaller than the male gap in math—and for black females (but not
Hispanics), also smaller in reading (Tables 9a and 9b). Asian non-ELL females used to
have a greater advantage over white females than Asian males in math, but this inverted
by 2013. Asian females continue to have a greater advantage in reading than Asian males
compared to whites of the same gender. Otherwise, the trends are the same as indicated
in Tables 6a and 6b: the black and Hispanic non-ELL gaps with whites got smaller for both
sexes, and the gap between Asians and whites increased between both sexes.

The FRPL gaps have also had different trajectories for male and female students. In
mathematics, the reduced-price lunch (for somewhat poor students) gap was lower for
female students in 2003 but was much higher by 2013. The opposite was true for the free
lunch (for very poor students) gap—it was higher for females in 2003 but was lower by
2013. The male-female trajectories moved in opposite directions. However, the eighth-
grade reading gaps for male and female students eligible for both reduced-price and free
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lunch moved in the same direction—they increased. Nevertheless, they did so more for
females than males between 2007 and 2013. Did the recession have a greater impact on
girls than boys? These results suggest that possibility (Tables 9a and 9b).
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Table 9a How eighth-grade boys and girls perform on math tests relative to
their peers, by race/ethnicity and socioeconomic status, 2003,
2007, and 2013

Females Males

Variable 2003 2007 2013 2003 2007 2013

Student race/ethnicity

Black -0.600*** -0.516*** -0.476*** -0.650*** -0.638*** -0.596***

(0.018) (0.019) (0.022) (0.023) (0.022) (0.020)

Hispanic ELL -0.862*** -0.891*** -0.945*** -0.983*** -1.007*** -0.988***

(0.053) (0.038) (0.042) (0.055) (0.043) (0.042)

Hispanic
non-ELL

-0.255*** -0.188*** -0.140*** -0.184*** -0.217*** -0.179***

(0.025) (0.015) (0.019) (0.028) (0.023) (0.021)

Asian ELL -0.408*** -0.256*** -0.541*** -0.623*** -0.489*** -0.466***

(0.131) (0.078) (0.159) (0.091) (0.094) (0.117)

Asian non-ELL 0.218*** 0.300*** 0.426*** 0.131*** 0.237*** 0.446***

(0.037) (0.031) (0.037) (0.045) (0.038) (0.038)

Native
American or
other

-0.282*** -0.217*** -0.126*** -0.232*** -0.238*** -0.176***

(0.051) (0.042) (0.026) (0.049) (0.038) (0.027)

Student socioeconomic status

Eligible for
reduced-price
lunch

-0.140*** -0.154*** -0.190*** -0.150*** -0.120*** -0.152***

(0.020) (0.022) (0.023) (0.018) (0.023) (0.026)

Eligible for free
lunch

-0.271*** -0.239*** -0.259*** -0.256*** -0.209*** -0.283***

(0.017) (0.012) (0.016) (0.016) (0.014) (0.016)

Parents have
some college
education

0.281*** 0.278*** 0.245*** 0.223*** 0.215*** 0.223***

(0.014) (0.015) (0.018) (0.016) (0.018) (0.017)

Parents have
completed
college

0.350*** 0.356*** 0.333*** 0.310*** 0.308*** 0.283***

(0.014) (0.014) (0.014) (0.013) (0.012) (0.015)

Control variables

1. Individual education plan (special education student)

Yes Yes Yes Yes Yes Yes

2. Percent of students in school who are black or Hispanic, and percent who are eligible for free or reduced-price lunch

Yes Yes Yes Yes Yes Yes

3. State fixed effects

No No No No No No

Adjusted R2 0.352 0.313 0.338 0.360 0.327 0.360

N 56,881 54,985 59,210 55,661 54.035 59,774

Note: The table shows regression estimates measured in standard deviations—how students in different minority
groups scored relative to white peers, how students who were eligible for reduced-price lunch or free lunch scored
relative to students who were not eligible, and how students whose parents have some college or who have complet-
ed college scored relative to peers whose parents have no college experience. Regressions are run using the sub-
sample of female students and male students independently. *** p<0.01

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003, 2007, and 2013
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Table 9b How eighth-grade boys and girls perform on reading tests relative
to their peers, by race/ethnicity, and socioeconomic status, 2003,
2007, and 2013

Females Males

Variable 2003 2007 2013 2003 2007 2013

Student race/ethnicity

Black -0.442*** -0.425*** -0.399*** -0.475*** -0.473*** -0.435***

(0.018) (0.018) (0.020) (0.021) (0.016) (0.021)

Hispanic ELL -1.030*** -0.976*** -1.051*** -0.927*** -0.947*** -0.980***

(0.057) (0.041) (0.051) (0.057) (0.041) (0.040)

Hispanic
non-ELL

-0.205*** -0.170*** -0.123*** -0.164*** -0.128*** -0.078***

(0.026) (0.020) (0.022) (0.031) (0.022) (0.021)

Asian ELL -0.914*** -0.699*** -0.930*** -0.794*** -0.795*** -0.900***

(0.114) (0.125) (0.115) (0.130) (0.109) (0.090)

Asian non-ELL 0.052 0.116*** 0.243*** 0.060 0.091*** 0.194***

(0.039) (0.028) (0.038) (0.037) (0.029) (0.039)

Native
American or
other

-0.307*** -0.171*** -0.129*** -0.271*** -0.277*** -0.186***

(0.046) (0.037) (0.030) (0.055) (0.036) (0.034)

Student socioeconomic status

Eligible for
reduced-price
lunch

-0.092*** -0.120*** -0.154*** -0.095*** -0.114*** -0.127***

(0.021) (0.017) (0.024) (0.020) (0.020) (0.025)

Eligible for free
lunch

-0.231*** -0.221*** -0.280*** -0.225*** -0.210*** -0.252***

(0.014) (0.012) (0.014) (0.017) (0.012) (0.015)

Parents have
some college
education

0.270*** 0.251*** 0.261*** 0.227*** 0.227*** 0.233***

(0.016) (0.013) (0.020) (0.015) (0.016) (0.020)

Parents have
completed
college

0.331*** 0.305*** 0.328*** 0.278*** 0.279*** 0.268***

(0.015) (0.012) (0.017) (0.014) (0.012) (0.015)

Control
variables

1. Individual education plan (special education student)

Yes Yes Yes Yes Yes Yes

2. Percent of students in school who are black or Hispanic, and percent who are eligible for free or reduced-price lunch

Yes Yes Yes Yes Yes Yes

3. State fixed effects

No No No No No No

Adjusted R2 0.318 0.299 0.324 0.306 0.296 0.324

N 57,740 58,094 60,094 55,455 56,734 60,284

Note: The table shows regression estimates measured in standard deviations—how students in different minority
groups scored relative to white peers, how students who were eligible for reduced-price lunch or free lunch scored
relative to students who were not eligible, and how students whose parents have some college or who have complet-
ed college scored relative to peers whose parents have no college experience. Regressions are run using the sub-
sample of female students and male students independently. *** p<0.01

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003, 2007, and 2013
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Differences in race/ethnicity and SES
gap-trajectories for students with different
levels of test scores
Tables 10a and 10b show that the mathematics achievement gap is greater for lower- and
middle-scoring black and Hispanic students than for those in the top tercile. The patterns
of change in the gaps from 2003 to 2013 are similar for each race/ethnicity group, as
shown by the overall pattern in Tables 6a and 6b. However, it appears that for Hispanic
non-English language learners, the gap closed more for those in the lowest tercile. For
Asian non-ELL students, the gap with whites increased most in the lowest tercile group,
though the increase was large in all three groups. In the upper tercile, the mathematics
gap between Asian non-ELLs and whites increased in favor of Asian-Americans from 0.31
standard deviations in 2003 to 0.54 SDs in 2013, and the gap in reading increased from
0.11 SD to almost 0.27 SD. The performance of the highest tercile of Hispanic non-ELLs
increased more modestly compared with the highest tercile of whites: the gaps decreased
from 0.18 SD to 0.14 SD in math, and declined from 0.13 SD. to 0.11 SD in reading.

The poverty gap in mathematics for both poor students (those eligible for free lunch) and
less-poor students (those eligible for reduced-price lunch) increased across tercile groups
from 2003 to 2013 (Table 10a). This was true for all except the less poor in the highest-
tercile, where the gap became insignificantly different from zero in 2013. In eighth-grade
reading, the gap for both poor and less-poor students increased for all three terciles, but
much more so for the highest-scoring students than for low- and middle-scoring students
(Table 10b).
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Table 10a How low-, middle- and high-scoring eighth-graders perform on
math tests relative to their peers, by gender, race/ethnicity, and
socioeconomic status, 2003 and 2013

Place in the distribution of test scores

Lower third Middle third Upper third Lower third Middle third Upper third

Variable 2003 2013

Female
Student

-0.080*** -0.103*** -0.116*** -0.061*** -0.088*** -0.104***

(0.011) (0.012) (0.035) (0.012) (0.012) (0.035)

Student race/ethnicity

Black -0.631*** -0.634*** -0.551*** -0.545*** -0.553*** -0.483***

(0.023) (0.020) (0.057) (0.023) (0.021) (0.065)

Hispanic ELL -0.941*** -0.889*** -0.770*** -0.967*** -0.924*** -0.801***

(0.063) (0.063) (0.165) (0.053) (0.045) (0.137)

Hispanic
non-ELL

-0.234*** -0.230*** -0.179** -0.160*** -0.169*** -0.141**

(0.028) (0.025) (0.072) (0.023) (0.021) (0.068)

Asian ELL -0.535*** -0.568*** -0.165 -0.615*** -0.409** -0.033

(0.094) (0.135) (0.411) (0.129) (0.160) (0.280)

Asian non-ELL 0.160*** 0.213*** 0.308* 0.427*** 0.475*** 0.538***

(0.034) (0.044) (0.157) (0.051) (0.043) (0.118)

Native
American or
other

-0.278*** -0.229*** -0.091 -0.167*** -0.117*** 0.047

(0.052) (0.057) (0.132) (0.031) (0.031) (0.124)

Student socioeconomic status

Parents have
some college
education

0.256*** 0.255*** 0.242*** 0.236*** 0.239*** 0.237***

(0.019) (0.014) (0.059) (0.020) (0.019) (0.058)

Parents have
completed
college

0.317*** 0.357*** 0.378*** 0.295*** 0.324*** 0.382***

(0.014) (0.013) (0.053) (0.015) (0.017) (0.054)

Eligible for
reduced-price
lunch

-0.140*** -0.131*** -0.168** -0.163*** -0.186*** -0.150

(0.021) (0.019) (0.080) (0.027) (0.030) (0.094)

Eligible for free
lunch

-0.255*** -0.250*** -0.293*** -0.260*** -0.272*** -0.255***

(0.018) (0.021) (0.046) (0.015) (0.018) (0.055)

Control
variables

1. Individual education plan (special education student)

Yes Yes Yes Yes Yes Yes

2. Percent of students in school who are black or Hispanic, and percent who are eligible for free or reduced-price lunch

Yes Yes Yes Yes Yes Yes

3. State fixed effects

No No No No No No

Note: The table shows regression estimates measured in standard deviations—how female students scored relative
to male students, how students in different minority groups scored relative to white peers, how students who were el-
igible for reduced-price lunch or free lunch scored relative to students who were not eligible, and how students
whose parents have some college or who have completed college scored relative to peers whose parents have no
college experience. The regression estimates are provided for groups of students at different points of the perfor-
mance distribution. *** p<0.01, ** p<0.05, * p<0.1
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Table 10a
(cont.)

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003 and 2013

Does the race/ethnic and class composition of
schools matter for black and Hispanic
achievement gaps?
We showed above that schools in the NAEP sample were characterized by increasing
concentrations of students eligible for FRPL and of minority (black and Hispanic)
students.22 What impact might this increasing concentration have had on the math and
reading achievement of black and Hispanic students?

We find that, for blacks and Hispanics, attending a high-poverty school did not increase
the math achievement gap compared with whites, apparently because attending a high-
poverty school has a larger negative impact on white students than on black or Hispanic
students. To the contrary, attending a school with a high concentration of black plus
Hispanic students had a negative effect on black and Hispanic students’ math
achievement gap compared to whites.

Table 11 presents the results regarding the relationship between eighth-grade math
achievement and the interaction of individual poverty and individual race/ethnicity with the
percentage of poor and black plus Hispanic students in the school.

When we estimate the effect of a school’s poverty level and minority concentration on
individual math achievement, we find a fairly robust and increasingly negative relationship
between the school’s poverty level and achievement. We also find an ultimately positive
effect of attending a school with a higher percentage of blacks and Hispanics in recent
years (2007 and 2013). That is, controlling for individual student characteristics and the
poverty level of the school, attending a school with a higher percentage of blacks and
Hispanics actually had a small positive influence on math test scores.

More surprising, for students eligible for free or reduced-price lunch, attending a higher-
poverty school seemed to be positively related to achievement compared with students
not eligible for FRPL attending a higher-poverty school (Model II). Such a seemingly
anomalous relationship could be the result of a larger negative impact on students not
eligible for FRPL who attended a high-poverty school. Further, among poorer students
compared with non-poor students, the positive relationship between achievement and
attending a high-poverty school increased in the period 2003–2013. Therefore, the overall
effect of being in a higher-poverty school became increasingly negative during this period
as the level of poverty in schools increased. Yet, for poorer students, the effect of being in
a poorer school became increasingly less negative than it did for students who were more
well-off. At the same time, attending a higher-poverty school had a negligible impact on
the black-white math score gap, but by 2013 it had become a small negative effect.
Increasing poverty levels in schools were associated with smaller math gaps between
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Table 10b How low-, middle- and high-scoring eighth-graders perform on
reading tests relative to their peers, by gender, race/ethnicity, and
socioeconomic status, 2003 and 2013

Place in the distribution of test scores

Variable Lowest third Middle third Upper third Lower third Middle third Upper third

Female
Student

0.228*** 0.216*** 0.226*** 0.197*** 0.206*** 0.256***

(0.011) (0.013) (0.039) (0.011) (0.011) (0.037)

Student race/ethnicity

Black -0.479*** -0.450*** -0.405*** -0.432*** -0.412*** -0.364***

(0.019) (0.020) (0.058) (0.025) (0.022) (0.062)

Hispanic ELL -1.079*** -0.910*** -0.610** -1.026*** -0.928*** -0.817***

(0.052) (0.077) (0.254) (0.058) (0.060) (0.145)

Hispanic
non-ELL

-0.198*** -0.174*** -0.126 -0.108*** -0.118*** -0.112*

(0.024) (0.024) (0.102) (0.026) (0.022) (0.067)

Asian ELL -0.957*** -0.768*** -0.505** -0.952*** -0.836*** -0.664***

(0.153) (0.120) (0.237) (0.160) (0.117) (0.258)

Asian non-ELL 0.039 0.083* 0.114 0.192*** 0.225*** 0.272**

(0.053) (0.043) (0.134) (0.040) (0.042) (0.128)

Native
American or
other

-0.312*** -0.253*** -0.138 -0.182*** -0.125*** -0.003

(0.042) (0.045) (0.129) (0.032) (0.035) (0.103)

Student socioeconomic status

Parents have
some college
education

0.255*** 0.243*** 0.234*** 0.259*** 0.243*** 0.218***

(0.015) (0.017) (0.060) (0.019) (0.019) (0.060)

Parents have
completed
college

0.305*** 0.312*** 0.317*** 0.297*** 0.310*** 0.328***

(0.013) (0.013) (0.055) (0.016) (0.016) (0.049)

Eligible for
reduced-price
lunch

-0.108*** -0.084*** -0.052 -0.144*** -0.152*** -0.174*

(0.021) (0.020) (0.086) (0.027) (0.030) (0.100)

Eligible for free
lunch

-0.226*** -0.213*** -0.191*** -0.264*** -0.264*** -0.267***

(0.016) (0.019) (0.047) (0.017) (0.015) (0.045)

Control
variables

1. Individual education plan (special education student)

Yes Yes Yes Yes Yes Yes

2. Percent of students in school who are black or Hispanic, and percent who are eligible for free or reduced-price lunch

Yes Yes Yes Yes Yes Yes

3. State fixed effects

No No No No No No

Note: The table shows regression estimates measured in standard deviations—how female students scored relative
to male students, how students in different minority groups scored relative to white peers, how students who were el-
igible for reduced-price lunch or free lunch scored relative to students who were not eligible, and how students
whose parents have some college or who have completed college scored relative to peers whose parents have no
college experience. The regression estimates are provided for groups of students at different points of the perfor-
mance distribution. *** p<0.01, ** p<0.05, * p<0.1

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003 and 2013
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Table 10b
(cont.)

whites and Hispanics (ELLs and non-ELLs) but was associated with larger math gaps for
blacks (Table 11, Model II).

Attending schools with higher concentrations of black and Hispanic students had and
continues to have a negative effect on the achievement of blacks and Hispanics
compared with its impact on white student achievement (Table 11, Model III). For blacks, the
estimated negative coefficient for this interaction effect stays essentially the same from
2003 to 2013. For Hispanic ELL students, the coefficient starts out much larger in 2003,
meaning that the impact of being in a high-concentration black/Hispanic school is greater
than for whites, blacks, and Hispanic non-ELLs. But, surprisingly, this negative effect on
Hispanic ELLs declined over time, whereas for Hispanic non-ELLs, it became increasingly
negative. Thus, as the racial makeup of schools becomes increasingly Hispanic (and
therefore minority), the negative effect of being in a high-minority school seems to decline
for Hispanic ELL students and increase for non-ELL Hispanic students. This is not the case
for Asian students: the effect of being in a high-minority school was negative for both ELL
and non-ELL students (larger for Asian ELLs), but there was little change in this effect in the
period 2003–2013.
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Table 11 How eighth-graders’ math achievement is affected by the
interaction of individual poverty and race/ethnicity with the levels
of poverty and minority concentration in their schools, 2003,
2007, and 2013

Model I Model II Model III

2003 2007 2013 2003 2007 2013 2003 2007 2013

School poverty and minority
concentration

Percent of
students in
school who
are
FRPL-eligible

-0.058*** -0.075*** -0.073*** -0.058*** -0.075*** -0.070*** -0.061*** -0.079*** -0.073***

(0.004) (0.003) (0.003) (0.004) (0.003) (0.003) (0.004) (0.004) (0.003)

Percent of
students in
school who
are black or
Hispanic

0.002 0.013*** 0.013*** -0.001 0.011*** 0.012*** 0.008* 0.023*** 0.022***

(0.003) (0.003) (0.002) (0.003) (0.003) (0.003) (0.004) (0.004) (0.004)

Interaction of individual poverty and school‘s percentage of poor (FRPL-eligible) students

Eligible for
reduced-price
lunch x
school FRPL

0.029*** 0.047*** 0.038*** 0.026*** 0.044*** 0.037*** 0.025*** 0.044*** 0.037***

(0.007) (0.008) (0.008) (0.007) (0.008) (0.008) (0.007) (0.008) (0.008)

Eligible for
free lunch x
school FRPL

0.018*** 0.031*** 0.027*** 0.012** 0.028*** 0.028*** 0.012** 0.028*** 0.028***

(0.005) (0.004) (0.004) (0.006) (0.005) (0.004) (0.005) (0.005) (0.004)

Interaction of race/ethnicity and school’s percentage of FRPL-eligible students

Black x
school FRPL

– – – -0.000 -0.006 -0.011* 0.012* 0.006 0.003

– – – (0.005) (0.004) (0.006) (0.007) (0.006) (0.007)

Hispanic ELL
x school
FRPL

– – – 0.038** 0.007 -0.022 0.083*** 0.036 -0.002

– – – (0.019) (0.014) (0.014) (0.025) (0.023) (0.021)

Hispanic
non-ELL x
school FRPL

– – – 0.033*** 0.033*** 0.013** 0.039*** 0.048*** 0.021***

– – – (0.006) (0.006) (0.005) (0.009) (0.008) (0.007)

Asian ELL x
school FRPL

– – – -0.007 -0.041* -0.054* -0.026 -0.011 -0.040

– – – (0.022) (0.025) (0.032) (0.027) (0.034) (0.040)

Asian
non-ELL x
school FRPL

– – – -0.033** -0.007 -0.025** -0.037*** -0.013 -0.005

– – – (0.013) (0.011) (0.010) (0.012) (0.013) (0.013)

Native
American or
other x
school FRPL

– – – -0.030** -0.041*** -0.035*** -0.027* -0.038*** -0.033***

– – – (0.014) (0.011) (0.007) (0.015) (0.011) (0.008)

Interaction of race/ethnicity and school’s percentage of black and Hispanic

Black x
school
minority

– – – – – – -0.021*** -0.023*** -0.023***

– – – – – – (0.007) (0.006) (0.007)
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Table 11
(cont.)

Model I Model II Model III

2003 2007 2013 2003 2007 2013 2003 2007 2013

Hispanic ELL
x school
minority

– – – – – – -0.057*** -0.041** -0.027*

– – – – – – (0.018) (0.016) (0.015)

Hispanic
non-ELL x
school
minority

– – – – – – -0.011 -0.023*** -0.015**

– – – – – – (0.009) (0.008) (0.007)

Asian ELL x
school
minority

– – – – – – 0.030 -0.058* -0.029

– – – – – – (0.027) (0.035) (0.036)

Asian
non-ELL x
school
minority

– – – – – – 0.004 0.005 -0.036**

– – – – – – (0.017) (0.013) (0.017)

Native
American or
other x
school
minority

– – – – – – -0.004 -0.005 -0.003

– – – – – – (0.016) (0.011) (0.009)

Control variables

1. Gender and individual education plan (special education student)

Yes Yes Yes Yes Yes Yes Yes Yes Yes

2. Individual socioeconomic status (parents’ education and whether student is eligible for free or reduced-price lunch
(FRPL)) and individual race/ethnicity

Yes Yes Yes Yes Yes Yes Yes Yes Yes

2. Percent of students in school who are black or Hispanic, and percent who are eligible for free or reduced-price lunch

Yes Yes Yes Yes Yes Yes Yes Yes Yes

4. State fixed effects

No No No No No No No No No

R-squared 0.357 0.321 0.350 0.358 0.323 0.351 0.359 0.324 0.351

Observations 112,542 109,020 118,984 112,542 109,020 118,984 112,542 109,020 118,984

Note: The table shows regression estimates measured in standard deviations—how students in different minority
groups attending schools with given levels of poverty and minority concentration scored relative to white peers in
schools with given levels of poverty and minority concentration, and how students who were eligible for reduced-
price lunch or free lunch attending schools with given levels of poverty concentration scored relative to students who
were not eligible in schools with given levels of poverty concentration. *** p<0.01, ** p<0.05, * p<0.1

Source: EPI analysis of National Assessment of Educational Progress microdata, 2003, 2007, and 2013
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When it comes to reading achievement, the effect of attending a higher-poverty school
was similarly negative and remained constant from 2003 to 2013. But, unlike for math
performance, the effect of attending a more highly concentrated minority school was not
significant. In addition, as in the case of mathematics, attending a higher-poverty school
was associated with higher reading scores for students eligible for free or reduced-price
lunch compared with non-poor students. With regard to reading achievement, for all
groups of students, the impact of attending a school with a higher concentration of poor
students was very similar to the results for mathematics achievement as shown in Table 11.
Further, again in terms of reading achievement, the effect over time of attending a school
with a higher concentration of blacks and Hispanics students was similar to the one
observed in mathematics achievement for blacks and Hispanics, but completely different
for Asian students. For Asian English language learners and non-ELLs, the effect was
essentially not statistically significant in the same period.

Discussion and conclusions
In the context of steadily rising mathematics and reading test scores from 1996 to 2013,
minority groups in the United States made achievement gains in both areas compared to
white students. Those not classified as English language learners made even larger gains
when we account for socioeconomic background differences. This finding applies to
black, Hispanic, and Asian students in both fourth and eighth grade. In this same period,
however, students of similar race/ethnicity from poorer families (those who qualified for
free lunch) did not make consistent achievement gains relative to students from non-poor
families (those ineligible for free or reduced-price lunch).

Although the achievement gaps between blacks and whites declined in this period, they
remained large in both reading and math. Further, the already-large gaps between English
language learners and their non-ELL ethnic counterparts (and whites) became larger. In
contrast, the achievement gap between whites and Hispanic non-ELLs dropped
significantly when controlling for students’ socioeconomic status or social class. At the
same time, the gap in math and reading scores favoring Asian non-ELL students compared
with white students increased during this period, both overall and when controlling for
students’ social class.

It is important to note that the small achievement gap between whites and Hispanic non-
ELLs reported for 2013, in both eighth and fourth grades (about 0.15 standard deviations in
math and 0.10 SD in reading), is adjusted for socioeconomic background differences. We
have to keep in mind that Hispanic non-ELL students (and Hispanics in general) are much
more likely to be poor than whites—thus, the white-Hispanic non-English language learner
gap adjusted for SES differences is relatively small, but the average achievement levels of
Hispanic non-ELLs remained considerably below those of white students (see Figure A).
Correspondingly, the considerable Asian-white gap we estimate in 2013 in favor of Asian-
Americans is even somewhat larger if not adjusted for SES differences, since Asians have
a higher average SES than whites (Figure A).
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The largest achievement gap of all, however—and one that does not decline in this period
when adjusted for student social class—is the language-learner gap. It makes sense that
ELL students should not do as well on tests as students who are more proficient in English.
However, after several years in the ELL track, when students are incorporated into regular
tracks, they are much less likely to enroll in honors classes or eighth-grade algebra—a
gateway course for the college track in high school (Umansky 2014). An important
question is whether the size of the language learner gap in part reflects unequal academic
treatment of ELL students in schools, including poor language training, lower academic
expectations, and reduced access to a high-level academic curriculum.

The fourth and eighth-grade achievement gaps in mathematics and reading between
white students and Hispanic ELL students was much larger than any of the other race/
ethnic or social-class gaps. The gap between whites and Asian English language learners
in reading was also much larger than the other gaps. Even in mathematics, the
achievement gap between whites and Asian ELLs was almost as large as that between
blacks and whites. Furthermore, neither of the ethnic language gaps declined from 2003
to 2013 in either math or reading—and, in most estimates, increased.

Our results also suggest that the increase in schools with large proportions of blacks and
Hispanics from 2003 to 2013 probably had a bigger negative impact on the minority-white
eighth-grade math achievement gap than the effect of the increase in the average
proportion of students eligible for free or reduced-price lunch. It is important to note that
the proportion of students eligible for FRPL and the proportion of disadvantaged minorities
in a school are highly correlated. Yet, even though poverty and race/ethnicity are
intertwined in U.S. schools, it is worth considering why the proportion of blacks and
Hispanics in a school may have a larger negative relationship to the black-white, Hispanic-
white, and Asian-white achievement gap than does the proportion of poor students in a
school. Does the presence of a high percentage of students of color, whether poor or not,
make schools different from those where a high proportion of students are poor but white?
Is this the result of different academic expectations in disadvantaged minority schools? Is it
the result of a greater emphasis on discipline? Or is it related to inequities in education
resources?

What insights may these changing race/
ethnicity achievement gaps give us about other
phenomena?
We have highlighted the rapid decrease in the white-Hispanic non-ELL achievement gap
after 2003, and particularly after 2007, as well as the rapid increase in the Asian-white
achievement advantage over whites, especially in mathematics. The black-white
achievement gap has also declined but, in contrast to the white-Hispanic non-ELL gap, still
remains very large. The same is true for both the achievement gap between whites and
ELL students who are Hispanic and Asian—those gaps are not only higher than the black-
white gap in reading and almost as high (among Asian ELLs) or higher (among Hispanic
ELLs) in mathematics, but they do not appear to be declining.
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These patterns of change (or lack of change) could have important implications for what is
happening in American society in general and in U.S. schools in particular. First, in addition
to the black-white achievement gap (which remains a difficult-to-alter feature of U.S.
education), there appears to be an increasing division in our schools related to English
language learner status. Even though the English language learner designation is an
alterable characteristic, it carries academic consequences, particularly for lower-social-
class students, which continue beyond leaving the ELL track (i.e., becoming sufficiently
proficient in the English language). Some have argued that this has always been a feature
of our immigrant society—it may take several generations for non-English speakers
(immigrants), particularly those coming from traditional rural societies, to be fully absorbed
into American society. The assimilation process appears to be happening for Hispanics;
once they achieve non-ELL status, the gap between their test scores and that of their
white peers has closed considerably. But schools have still not found a way to reduce the
gaps between Hispanic and Asian English language learners and their non-ELL ethnic
counterparts and between these ethnic ELL students and white students. Also apparently,
broader economic and social policies have failed to mitigate the severe disadvantages
these groups, especially Hispanic ELL children, experience in terms of poverty,
immigration, and so forth. Indeed, the gap between Hispanic ELL and white children got
larger in both reading and math from 2003 to 2013.

Second, as alluded to above, assimilation of Hispanics appears to be working. Non-ELL
Hispanics are closing the achievement gap with whites—even as white achievement is
increasing and even as non-ELL Hispanics attend schools that are much more likely to
have high concentrations of poor and minority students. (These higher concentrations
generally have negative influences on individual test scores.) It could be argued that this
trend is a “natural” result of assimilation, similar to that which occurred for children of Irish,
Italians, Polish, and other immigrant families that had lower socioeconomic status when
they first settled in America. In this sense, the fact that Hispanics who have been in the
country long enough to become proficient English speakers are catching up is something
that should be celebrated and considered part of our assimilationist tradition.

Instead, it is possible that the anti-immigrant language of Donald Trump’s presidential
campaign took hold in part due to the misplaced fear that Hispanic gains in education
mean that less educated white workers face increasing competition from Hispanics for
their jobs. This could explain support of policies that profess to protect current and future
jobs from such competition. Yet, at least in the short and medium run, policies that seek to
expel recent immigrants and keep out new ones will not solve the problem and could
make it worse. For one thing, non-ELL Hispanics—the ones who are catching up—are likely
to be second and third generation residents of the United States, not recent or new
immigrants. Thus exploiting resentment against Hispanics and nonwhites more generally
with anti-immigrant policies is unlikely to remove labor force competition for whites.

For another thing, if past U.S. history of “divide and conquer” politics is any indication,
expelling new immigrants is likely to keep white wages lower (Reich 1978). The political
focus on immigration reform affects undocumented immigrants, who are
disproportionately in low-paying manual jobs, and experience low economic and social
integration. This group is unlikely to be currently competing for the vast majority of “better
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jobs” available to U.S. citizens. As far as the effect that undocumented immigrants may
have on overall wage levels, a less economically disruptive policy than expulsion to
combat downward wage pull would be to increase the minimum wage and to make
today’s undocumented workforce legal. Making today’s undocumented workforce legal
(and therefore less subject to wage exploitation) would likely raise its wages, and in so
doing raise the wages of other workers employed in the same industries and occupations.

Rather than keeping out immigrants who are not competing academically with white
students when they first arrive, a better approach would be to aim to build on the gains
already apparent in white student achievement. One such policy response would be to
aim toward greater cohesion in ethnically diverse schools attended by significant
proportions of whites. This policy response comes from our results that show that
attending schools with higher concentrations of minority students has a more negative
effect on white scores than on Hispanic ELL scores. Another policy response would be to
improve absolute average achievement of lower (and higher) SES whites and minority
groups with state policies that reduce poverty and with public education policies that raise
and implement higher curricular standards (Carnoy, García, and Khavenson 2015).

A third point that emerges from our study is that the major increase in achievement among
Asian students relative to that of whites (and to that of everyone else), especially in
mathematics, has probably increased the pressure on upper-middle-class white families to
invest even more in their children’s tutoring and outside-of-school academic activities so
that they can compete for places in elite universities. The share of Asian-origin students in
the top-25 U.S. universities, as defined by U.S. News and World Report, reached 21
percent in 2007 and has stayed at that level. In contrast, the percentage of whites in those
universities fell from 48 percent to 43 percent from 2007 to 2014 (NCES, IPEDS 2016). As
Reardon (2011) argues, increasing income inequality over the past three decades is
probably one explanation for the widening achievement gap between pupils in families
with the highest 10 percent of income and everyone else. But another explanation could
be the fact that Asians, who score higher on tests, make up an increasing proportion of
high-income American families, forcing non-Asian high-income Americans to respond to
the reality of academic competition from this “new” group for university places.

Most Americans consider as desirable the goals of (a) providing high-quality education for
all, (b) leveling the playing field, and (c) closing the achievement gaps between the poor
and the non-poor and between race/ethnic minorities and whites. However, once these
gaps close or a minority group begins to outperform the majority population, it is less clear
how supportive the traditional majority is of actually achieving these goals. This is
especially true when the majority perceives the results of equalization policies as
existential threats to them or their children’s upward mobility. The 2016 election results
suggest that this perceived threat still has political legs. The election is likely to translate
into policies that do not necessarily help lower- and lower-middle-class whites, but could
slow the gains being made by Hispanics and blacks (and women).

However, there is no need to see policies aimed at raising achievement levels as a zero-
sum game. Universal public early childhood education would disproportionately benefit
single parents with children, who are still majority white, as well as low-income families
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more generally, who are disproportionately of color. Investment in higher quality public
education (including Common Core) would benefit white children as much or more than
black and Hispanic children. In an earlier study, we identified U.S. states by the gains
students made in 1992–2013 on the National Assessment of Educational Progress eighth-
grade mathematics test (Carnoy, García, and Khavenson 2015). Six of the ten states with
the smallest gains in these two decades had minimal minority populations, two more
(Michigan and Wisconsin) were Rust Belt states with long histories of promoting vouchers
and charter schools to stimulate privately managed education, to no avail (Miron, Coryn,
and Mackety 2007). The vast majority of students in all these states are white. Their
educational problem is not that second and third generation Hispanics are closing the
achievement gap or that Asian students are making larger gains than whites. The white
students in these states are making lower gains because their state governments are not
making the kinds of public school reforms made by other states, such as Massachusetts,
Minnesota, Texas, Vermont, and, in the 1990s, North Carolina. The reforms varied from
state to state, but all included strengthening their math curriculum and providing training
to teachers to implement it. Thus, early childhood education, strengthening public
education, and investing in after school and summer enrichment programs no doubt do
help low-income minority students, but they also have helped and continue to help
increase lower- and middle-class white students’ academic achievement, high school
completion, and college going. That is not going to solve the malaise of less-educated
white America, but neither is doing nothing or implementing policies that don’t work for
anyone.
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Endnotes
1. This count is generally available at the school level, while the poverty rate is typically not available.

2. Throughout the report, when we use the term high-poverty school or highest-poverty school, we
refer to the schools with more than 75 percent of their students being eligible for free or reduced-
price lunch (FRPL). This does not mean that schools with, say, 35 or 50 percent of students being
FRPL eligible are low poverty. It just means that our report focuses on the highest poverty
category.

3. The shares of Hispanic and Asian students who are designated as ELL have declined or stayed
constant since 2003. In 2013, about one-third of Hispanic fourth-graders and one-fifth of Asian
fourth-graders were designated ELL. The proportions designated ELL in eighth grade were much
lower; about one-fifth of Hispanic students and about 16 percent of Asian students. In 2003, about
42 percent of Hispanic fourth-graders and one-fifth of Asian fourth-graders were designated ELL,
compared with 28 percent of Hispanic eighth-graders and 15 percent of Asian eighth-graders.

4. Our results also control for special education status in both fourth and eighth grade, and, in eighth
grade, for parental education.

5. These percentages are calculated using the sample of students in math in fourth and eighth grade
in 2013. In 2014, 9.3 percent of all public school students participated in programs for English
language learners, of whom about 78 percent were Hispanics and 11 percent were Asian (National
Center for Education Statistics Digest of Education Statistics 2015).

6. We use the free lunch or reduced-price lunch (FRPL) status classification as a metric for individual
poverty, and the proportion of students who are eligible for FRPL as a metric for school poverty.
The limitations of these variables to measure economic status are discussed in depth in
Michelmore and Dynarski’s (2016) recent study. FRPL statuses are nevertheless valid and widely
used proxies of low(er) SES, and students’ test scores are likely to reflect such disadvantage.

7. See http://nces.ed.gov/nationsreportcard/about/nathow.aspx.

8. We did not include an analysis of the 1992 data because information on whether students were
eligible for free or reduced-price lunch was not included in that year’s survey.

9. This paper’s main objective is to address existing gaps by race, ethnicity, and SES, irrespective of
the state where students live. Hence, our focus is not on whether gaps are larger or smaller in
some states as a result of differences across states in the concentration of minorities, in policies,
or in any other fixed policy or state characteristic, and consequently, most of our estimates do not
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include the state fixed effects. However, we offer a comparison of the results obtained with and
without fixed effects (see panels “With state fixed effects” and “Without state fixed effects” in the
results tables).

10. For most years, there were five plausible values for each student’s score in reading and math.
The analytic results account for this feature of the survey and others (replication weights and so
forth).

11. See National Center for Education Statistics Digest of Education Statistics 2015, Table 203.50

12. See National Center for Education Statistics Digest of Education Statistics 2015, Table 204.10.

13. In the overall K-12 student public school population, in fall 2014, white students enrolled in public
elementary and secondary schools constituted just below 50 percent (49.9 percent).

14. The proportion of fourth-graders attending schools that were more than 25 percent Hispanic
increased from 21 percent to 32 percent and, in eighth grade, from 16 percent to 27 percent. The
proportion of students attending schools with more than 25 percent black students remained at
about 19 percent in this period for fourth-graders, and declined slightly to 18 percent for eighth-
graders. (Results are not shown in the tables but are available upon request.)

15. Since 2010, as mentioned, this was partly affected by the change in FRPL-eligibility to Community
Eligibility.

16. The values differ minimally from those reported as totals in Table 1, due to missing values in the
cross-tabulation of individual and school poverty variables.

17. Typically, 1 standard deviation equals 30 to 35 score points in the NAEP scale. The exact values
change depending on the year and the test. For these calculations, we used the national test SD
values for eighth-grade math in 2003 (36.2 score points). The standard deviation figures in the
text might not match the figures in data tables behind the figures due to rounding.

18. We estimate the relative size of the race/ethnic gaps, controlling for student gender, socio-
economic differences, and whether a student is in special education. We estimate the socio-
economic gaps, controlling for student gender, race/ethnicity, and whether the student is in special
education. Table 5 regressions do not include state fixed effects. In tables not yet presented, we
show results with and without state fixed effects.

19. The percentage explained by social class, gender, and special education is about 5 percent
higher in 2013, indicating the larger weight of these covariates in explaining race/ethnic gaps in
the most recent year.

20. As before, when compared with the unadjusted math gaps in Figure A, these adjusted math
gaps suggest that about 20–25 percent of the unadjusted white-Asian ELL and white-Hispanic ELL
math gaps in 2003 are explained by students’ social class, gender, and special education
designation, not by race/ethnicity.

21. Only one set of eighth-grade coefficients (again, as for Hispanics, mainly in Model III) support the
hypothesis that the white-Asian ELL mathematics gap—but not the reading gap—in (the small
sample of) Asian ELL students is systematically decreasing, and that the gap between whites and
Asian non-ELLs is increasing because of more stringent reassignment rules. However, since this
pattern does not appear in other model estimates of mathematics achievement, nor in the reading
achievement estimates, it is more likely that the declining gap in Model III results from a statistical
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correlation between school composition and Asian ELL students’ mathematics achievement. As
shown below, the fourth-grade ELL patterns are similar to those in eighth grade.

22. However, a small part of this increase probably resulted from the implementation of the
Community Eligibility FRPL classification of entire schools after 2010.
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