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Executive Summary
School segregation has returned to the front burner of public and political debate. Against the
backdrop of police shootings and civic unrest in many U.S. cities, concerns about the role of
public education in terms of race relations and segregation have grown. President Obama
has also highlighted and put forward policies to address various dimensions of economic and
racial inequality, including a proposal in his 2017 budget for a new $120 million grant program,
“Stronger Together,” to support local efforts to integrate schools by income.
In that context, this report compares various measures of school segregation and reviews
research findings on the extent of school segregation, trends in school segregation over time,
and the relationship between academic achievement and segregation by income and race. The
role of school quality in mediating and moderating the associations between school segregation
and academic achievement is examined through observational and experimental research
findings. Research on charter schools receives particular attention. Findings include:   
•

There are a number of ways of measuring segregation for different groups,and geographical
scales. Scholars studying segregation often use different indices, define their groups in
different ways, and use different areas as the basis for assessing schools. It is important to
be clear which particular aspect of segregation is the focus of any inquiry. Policymakers in
particular need to be very careful in the way they use and interpret empirical results.

•

In terms of historical trends, school segregation within school districts declined sharply in the
1960s and 1970s, following civil rights legislation and court-ordered integration. A previously
separate school system for black and white students became more integrated, especially
in the South. But while the extent of racial segregation within school districts declined,
segregation between school districts increased slightly over the same general period, in part
because of “white flight” to suburban school districts.

•

The diversification of schools in recent decades has been largely driven by an increase in
the Hispanic and Asian American populations. Only half of the students currently enrolled
in public schools are white, compared to four in five in 1968. There has inevitably been a
steep drop in the number of majority-white schools, to just below 60 percent. This renders
measures of segregation based on attendance at “majority-white” schools less instructive.
Both black and white students have become much more likely to share classrooms with
Hispanics, but, since the 1980s, only marginally more likely to share classrooms with each
other. Segregation strongly reflects local demographics and housing patterns. For example,
rural and suburban schools are more heterogeneous than urban schools.

•

School segregation by family income (as distinct from race) is also at high levels and has
increased since 1990, both within and between school districts. Race and economic status
are of course correlated. Black students are four times as likely to be in a high-poverty
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school as a low-poverty one; for whites, the ratio is the other way round.
•

Charter schools, which are open enrollment public schools managed outside the framework
of the traditional school district, are generally more racially and economically segregated
than traditional public schools. In particular, charter schools often enroll more black and poor
students than traditional public schools in the same areas, and are more likely to be at one
extreme or the other of racial and economic composition than traditional public schools. But
there is significant variation between different cities and school districts.

•

It is difficult to disentangle the effects of race and poverty because they are correlated.
Much of the research that examines the impact of school segregation on student outcomes
confounds race and family income. But because most black families are not poor and most
poor families are not black, and because government integration policies based on family
income can pass legal muster whereas those based on race cannot, it is important to try to
understand the effects of racial vs. economic school segregation on student outcomes.

•

Differences among schools in racial composition are associated with small but still
meaningful differences in student achievement. However, the effect of racial composition
on student achievement is primarily expressed though the correlation of race and family
socioeconomic status. Thus, considering only school-level variables, it is poverty rather than
race per se that impacts the achievement of students attending a school.

•

Interventions that involve providing low-income and minority students with greater access
to schools that are higher performing and more diverse (through school choice or housing
policy) demonstrate positive impacts that appear to be mediated by the quality of schools
rather than their racial composition.

•

Charter schools with a strong academic focus and “no-excuses” philosophy that serve poor
black students in urban areas stand as contradictions to the general association between
school-level poverty and academic achievement. These very high-poverty, high-minority
schools produce achievement gains that are substantially greater than the traditional public
schools in the same catchment areas. This is further evidence that school quality is a
primary mediator of academic achievement rather than the racial or economic makeup of a
school’s student body.

Policymaking is always a balancing act, and requires a careful weighing of different objectives
that may not always run easily together. Reducing school segregation and improving the quality
of schools serving minority students are both important goals, but they are not necessarily the
same. Policy should be based on a clear idea of what goals we are trying to achieve, and on the
best evidence for how to reach them.

CENTER ON CHILDREN AND FAMILIES AT BROOKINGS

WHITEHURST, REEVES, AND RODRIGUE

6

1. Introduction
After Michael Brown was shot and killed by police in Ferguson, Missouri in August 2014, his
grief-stricken mother addressed the media. “Do you know how hard it was for me to get him to
stay in school and graduate?” she cried. “You know how many black men graduate? Not many.
Because you bring them down to this type of level where they feel like they don’t got nothing
to live for anyway." It was striking that, in a moment of such loss, Brown’s mother focused on
her son’s education. He had been among the roughly 60 percent of students who managed to
graduate from Normandy High School that year.1 The proportion of the school’s students who
are black is 98 percent.
More than half a century ago, in Brown v. Board of Education, the U.S. Supreme Court
invalidated state laws creating systems of separate and unequally resourced public schools
for black and white students. While de jure segregation ended, de facto school segregation
by race and class remained, and remains today. High levels of segregation are seen by many
policymakers and educators as a serious barrier to economic opportunity for minority and lowincome children, and to the wider benefits of a diverse and integrated society.
School segregation, in particular, has returned to the forefront of public and political debate.2
In part, this is because broader racial equity issues have been highlighted by recent police
shootings, including Michael Brown in 2014 through to Terence Crutcher in Tulsa in September
2016. Subsequent protests in many U.S. cities and the rise of the Black Lives Matter movement
have helped to keep issues of racial inequality in the media spotlight. In his second term,
President Obama has increasingly advocated for policies to address various dimensions of
economic and racial inequality, including a proposal in his 2017 budget for a new $120 million
grant program, “Stronger Together,” to support local efforts to integrate schools by income.3
The renewed focus on segregation in public schools is a reflection of these broader issues and
their historical anchor in Brown v. Board. But there are specific reasons why public education
is front and center in the current debate on race, justice, and inequality. One is that education
policy offers a direct route to tackling segregation. Public schools are easier for policymakers
to reach than housing or labor markets. After all, school districts have the power to tell parents
which public school their child must attend.
In addition, administrative decisions taken by the school district, often in compliance with
federal and state laws and regulations, impact schools in terms of their curriculum, class size,
organization, location, staffing, available courses, academic tracking, transportation, resourcing,
and more. For the goal of creating meaningful interactions across racial, ethnic, cultural, and
socioeconomic divisions, perhaps nothing matches the power of public schooling to alter
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patterns of human interaction, except perhaps a compulsory military draft. Further, there is a
history of using these powers to positive effect for black students, through the court-ordered
school desegregation plans put in place in many jurisdictions in the South following Brown v.
Board.4
Another reason public schools dominate discussions of segregation is the influence of a newlyavailable tool: large-scale longitudinal databases of education records, sometimes linked at
the level of individual students to later outcomes such as employment and crime. Reardon, for
example, uses test scores in from every school district in the U.S. to examine which forms of
school segregation are most strongly associated with student achievement.5 Chetty and his
colleagues analyze IRS tax data on more than 40 million children and their parents, linked to
Census and other administrative data, to identify features associated with the upward mobility
of children, such as school quality and racial segregation.6 These and other studies that take
advantage of “big data” on schools and students provide increasingly precise descriptions of
the extent and nature of school segregation. They have also provided the foundation for new
research aimed at identifying the causal impacts of school segregation on student outcomes.
Also important to the segregation discussion is the body of research on the impact of public
charter schools. Whereas overall, charter schools across the nation perform only slightly
better than regular public schools,7 the story is different for a subset of charter schools serving
overwhelmingly black and poor students in large cities with a so-called “no excuses” education
model. Students in these schools have dramatically higher levels of achievement than
comparable students attending regular public schools.8 Studies providing the strongest evidence
for the effectiveness of this particular type of charter school take advantage of the requirement
that oversubscribed charters use a lottery to determine who among the applicants receives an
offer of admission. Comparisons of state test scores, high school graduation rates, and collegegoing of students who win vs. lose their lottery for admission are, effectively, gold-standard
randomized experiments on the impact of these charter schools on student outcomes.
But these very same charter schools showing such results are often more segregated than
traditional public schools serving the same general areas.9 This creates a hot spot for public
discussion and policy debate. Peter Cunningham, who served as assistant secretary of
education for communication and outreach during the first term of the Obama administration,
highlights the issue in a recent op-ed in U.S. News and World Report, entitled “Is School
Integration Necessary?” He writes:
Maybe the fight's not worth it. It's a good thing; we all think integration is good. But it's
been a long fight, we've had middling success. At the same time, we have lots and lots
of schools filled with kids of one race, one background, that are doing great. [Is school
integration necessary?] It’s a good question.10
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This report provides an empirical background for thinking about Cunningham’s question. First,
we undertake a critical review of some of the various indices used to measure segregation
at the school, district, metro, and national level. Different metrics capture different facets or
expressions of segregation, so it is important to be clear at the outset about the specific purpose
of any inquiry. The selection of a particular measure will depend on which particular aspect of
segregation is of most concern. Used in the wrong context, some measures can provide an
answer that is at best incomplete and at worst misleading. As the philosopher Bernard Williams
warned us, we must always be careful not to “smuggle our answer into our question.”
Armed with a working knowledge of the most common metrics, we next address trends and
current levels of school segregation and how these differ by school sector and geography.
With respect to process and causal influence, we go on to evidence on the question of whether
efforts to create more integrated schools are likely to raise student achievement and close
achievement gaps. In particular, we examine the relationship between student learning and
achievement of the demographic composition of the student body of schools. We also examine
what we know about and can learn from experimental studies of the impact on the achievement
of students from low-income and minority backgrounds of enrollment in high-performing
traditional and charter public schools that are highly segregated.
Needless to say, there is much more on the table with respect to school integration than our
focus in this report on student achievement. For example, the degree to which a school is
diverse with respect to race and income could have an impact on the development of student
soft skills and civic virtues, the ability of the school to attract and retain qualified teachers, the
attraction of the neighborhood surrounding the school to a diverse population of residents,
and so on—without necessarily having an impact on student achievement. Our report offers
evidence relevant to decisionmaking on the specific value of integrating schools in terms of
student achievement, but not with respect to these other values and outcomes.
We do not offer policy conclusions with respect to efforts to integrate schools with the aim of
narrowing education achievement gaps, in part because the evidence is not definitive. Our
goal is more modest: to summarize important research and statistical knowledge on the extent
of school segregation and its impact on student achievement. We do this in a way that might
allow those who wish to advocate for or against particular school integration policies to engage
among themselves and with policymakers and the general public with evidence as a constraint
and a guide.
Should charter schools be expected to further integration? Or should they be expected to serve
the demographics present in nearby traditional public schools or neighborhoods—which are
themselves often segregated from centuries of discriminatory laws and exclusionary zoning?
Or should the racial composition of a school’s student body be left to individual charter schools
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and charter school networks, as long as it is a result of parental choice and not due to directly
discriminatory policies or practices by the school? These are many of the questions being
debated. We do not answer them, but we hope to improve the quality of the debate.
Our principal findings, developed in the body of the report, are that:
•

School segregation by race within school districts declined sharply in the 1960s and 1970s,
following civil rights legislation and court-ordered integration. A previously separate school
system for black and white students become more integrated, especially in the South.11

•

While the extent of racial segregation within school districts declined, segregation between
school districts increased slightly over the same general period, partly because of “white
flight” to suburban school districts.12

•

Since the 1980s, the picture has become more complex. Overall levels of racial segregation
have been strongly influenced by the increase in the number of Hispanic students.13 The
rise in the Hispanic share of student enrollment prompted a steep drop in the number of
majority-white schools, from 80 percent of all public schools in 1988 to just below 60 percent
in 2013.14 The share of white students at majority-white schools dropped from just over 90
percent in 1995 to 82 percent in 2013.15 This shift in the demographic composition of school
students has rendered some measures of segregation, such as “the proportion of black
students in majority white schools” less useful.16

•

School segregation by family income, as distinct from race, is at high levels and has
increased since 1990, both within and between school districts.17

•

Charter schools, which are open enrollment public schools managed outside the framework
of the traditional school district, are generally more racially and economically segregated
than traditional public schools. In particular, charter schools enroll more black and poor
students than traditional public schools in the same areas, and are more likely to be at one
extreme or the other of the racial and economic demographic spectrum than traditional
public schools.

•

Segregation strongly reflects local demographics and housing patterns. For example,
rural and suburban schools are substantially more heterogeneous than urban schools.
The population of students enrolled in many large urban public school districts is so
overwhelmingly minority and poor that the opportunities for school integration by race
and economics are limited if the policy option is intra-district transfers of students among
schools. For example, 91 percent of students attending the Chicago Public Schools are
minority and 84 percent are poor.18 Policies to enhance the economic and racial integration
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of schools depend on local conditions for details of design and prospect for success. They
are most likely to be feasible when the catchment area served by a school district has
sufficient demographic diversity to afford the opportunity for more school diversity and where
there is a political will to put policies in place to achieve those ends.
•

Much of the research that examines the impact of school segregation on student outcomes
confounds race and family income. It is difficult to disentangle the effects of race and
poverty because they are correlated. But because most black families are not poor and most
poor families are not black, and because government integration policies based on family
income can pass legal muster whereas those based on race cannot, it is important to try to
understand the effects of racial vs. economic school segregation on student outcomes.19

•

Differences among schools in racial composition are associated with small but still
meaningful differences in student achievement. However, the effect of racial composition
on student achievement is primarily expressed though the correlation of race and family
socioeconomic status. Thus, considering only school-level variables, it is poverty rather than
race per se that impacts the achievement of students attending a school.

•

Interventions that involve providing low-income and minority students with greater access
to schools that are higher performing and more diverse (through school choice or housing
policy) demonstrate positive impacts that appear to be mediated by the quality of schools
rather than their racial composition.

•

Charter schools with a strong academic focus and “no-excuses” philosophy that serve poor
black students in urban areas stand as contradictions to the general association between
school-level poverty and academic achievement. These very high-poverty, high-minority
schools produce achievement gains that are substantially greater than the traditional public
schools in the same catchment areas. The greater success of the “no-excuses” charters
in raising student achievement and their disproportionally large impact on low-income,
high-minority student populations provide further evidence that school quality is a primary
mediator of academic achievement rather than the racial or economic makeup of a school’s
student body.

Our explicit focus in this report is the relationship between school segregation by race and
differences in educational achievement by race. There are, of course, countless other issues
at stake here, including health disparities, housing market discrimination, and broader race
relations. Even if it were possible to create schools that were separate but equal, with students
educated in schools of the same quality, but alongside peers exclusively of their own race,
most Americans would probably not feel content with such a school system. For these citizens,
integration is an end in itself as well as a means to other ends—including potentially narrowing
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the gap in educational achievement. But being clear about the ends being sought is not a
pedantic exercise. Policy decisions have to be guided by explicit goals and clear success
measures.
The leaders of charter schools are aware of these issues, and of the need to balance a number
of goals. A few charters have made it an explicit part of their mission to integrate communities.20
There is a National Coalition of Diverse Charter Schools focused on integration.21 Kahlenberg
and Potter, in A Smarter Charter, discuss some of these schools, such as Blackstone Valley
Prep Academy in Rhode Island, offering case studies in charters that try to lessen segregation.22
A natural reaction, expressed by advocacy groups critical of charter schools, such as the
NAACP, is that racial segregation of schools is simply bad. For those who agree, it is important
to be as clear as possible about why, in order to evaluate possible remedies. If segregation
stands in the way of all children being educated in a diverse environment that supports civic
virtues and personal opportunity, then the fact of separateness alone is cause for decisive
action. The concern might be, however, that segregation results in an uneven quality of
education. This could be because students learn more in diverse classrooms. It could also be
because segregated schools often put poor and minority children “out of sight and out of mind”
from wealthier families and people in power, which leaves the poor and minority students with
under-resourced schools.
At every level of policymaking, from individual schools to the federal government, it is helpful
to make the motivation for integration more explicit. Is it simply an inherent good, promoting a
more harmonious and tolerant society? Is it a practical way to ensure equal access to quality
schools? Both? Neither? Being clear about why lessening segregation is a goal supports better
decisionmaking on how to respond with policy.
This is not to say that choices are necessarily binary. We may well support greater racial
integration of our schools for a variety of reasons. Policymaking is always a balancing act.
Tradeoffs frequently have to be made between competing goals and competing demands.
There are also necessary limits to how far any single policy lever can bring about change. The
U.S. remains a deeply segregated nation in terms of housing, schooling, health, and economic
opportunity. While we focus in this report on educational achievement gaps and on schools, we
are acutely aware that these are a subset of a whole range of inequalities by race.
Education policy nonetheless has an important role to play. It is now clear that good schools
can provide a high-quality education to students of all races from very disadvantaged social
and economic backgrounds. It is simply not true that schools don’t matter in such communities:
if anything, they matter there most of all. On the other hand, it is unreasonable to expect that
the school system can single-handedly counteract profound inequalities of wealth, family
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background, social capital, housing, discrimination, and so on. Even on the specific question
of school integration, success is frequently dependent on efforts that are outside of the
education system’s control, including housing policies, public transportation, and employment
opportunities. Absent more integration in the nation’s housing markets, for example, there is
only so much a school district can do to create integrated classrooms. When it comes to the role
of public schools in combating inequality, there is a pragmatic middle course between fatalism
and utopianism, which is that schools matter a lot but cannot be expected to carry the full load.
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2. How to measure school segregation: A critical
review of indices
“How segregated are schools?” It seems a simple question, and one that ought to be easily
answered using empirical yardsticks. But there are, in fact, a variety of measures in common
use by scholars in this field, each aiming to illuminate a different aspect of segregation. The
choice of measure is not trivial. Particular indices can often yield not just different trends, but
opposing ones.
Before selecting one measure over another, it is important to be clear which particular aspect
of segregation is most pertinent to the investigation (and why). Used in isolation, any of the
measures can provide only one piece of the picture. The choice of measure is often based on
a normative sense of why segregation is important in the first place, even if that choice is not
made explicit. Policymakers operating with different levers at different levels—schools vs. city,
education vs. housing—will want to use the index and approach that is most appropriate to their
specific circumstances.
The first decision that must be made before segregation can be measured is which groups
should be considered, i.e., who is segregated from whom? Again, this sounds like a simple
choice. But there are many different options, each potentially generating different results and
conclusions. For instance, segregation can be measured between different economic groups,
such as those with low incomes or those with high incomes vs. everyone else. Segregation
of students who are English language learners (ELL) and non-ELL, or those with disabilities,
or immigrant status, and so on could also be examined.23 Last but not least is segregation by
race—which is the focus of this paper. In each case, decisions also have to be made about how
exactly to define each group.
Our focus is on racial segregation in schools, but it is worth noting the related and substantial
research literature on economic segregation.24 Here, too, there are methodological challenges,
including the waning usefulness of eligibility for federal free and reduced price lunch program as
a marker of poverty, especially in terms of measuring trends.25

DEFINITIONS
The most common focus of research on segregation is race. “How racially segregated are
schools?” This seems like yet another straightforward question. But there are a number of
complexities here, even before we turn to the choice of specific index.
First, categories based on race have a social as well as biological dimension.26 Second, there
is a rapidly growing minority of Americans who define themselves as mixed race. There are, for
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instance, almost 2 million U.S. citizens who identify as both black and white. Fifteen percent of
black children under five years of age are identified by their parents as also being white. The
Census separates the question on Hispanic heritage from the one on race: there are therefore
“black Hispanics” and “white Hispanics.”
Third, when segregation is measured in a binary manner, i.e., between two groups, the decision
of which categories to use is very important. Historically, many scholars have focused on
segregation between black and white students. But with the rise in Hispanic and Asian American
student enrollment over the last few decades, measuring segregation has become a more
complex endeavor. Some scholars simply divide students into “white” and “minority” groups. But
lumping together all “non-whites” in this way necessarily obscures important differences among
minority groups. Another option is to compare a “white and Asian” group with a “Hispanic, black,
and other” group: but again, is it important to be clear why this is the “right” categorization.
Some indices allow for measurement of segregation between multiple groups, but these tend to
be harder to interpret.
It is also possible to combine race and economic status in a measure of segregation or
integration. For example, we might choose to look at the segregation of poor black students
from non-poor students.
Once these important initial decisions have been made—“segregation on what dimension”
and “segregation of whom”—we can turn to the selection of a particular measure. Below we
describe five indices of segregation (or, from the other side of the coin, of integration): exposure,
isolation, dissimilarity, divergence, and Theil.27 In each case, we demonstrate how the index
would apply in a fictional school district we call PresidentTown (see Appendix A). For the sake of
simplicity in describing the indices, we also restrict the example to a two-group scenario of black
and white students. We highlight their strengths and weaknesses and point to the specific value
of each index for different users.28

Exposure index
The exposure index provides an answer to the following question: “how white is the average
black student’s school?” or, conversely, “how black is the average white student’s school?” More
specifically, it measures the percentage of white students in the average black student’s school
or vice versa.
For example, our fictional PresidentTown school district has 200 students, 75 black and 125
white, and two schools, each with 100 students: Hamilton High and Jefferson High. At Hamilton
High there are 5 black students and 95 white students. Jefferson, meanwhile, has 70 black
students and 30 white students. Black-to white-exposure in Hamilton is 95 percent; in Jefferson
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it is 30 percent.29 Averaging the experiences of the black students across the two schools,
weighting by their population in each school, we find that the average black student attends a
school that is 34 percent white. This, then, is the black-to-white exposure index for the district
as a whole. Meanwhile, the white-to-black exposure index is 21 percent—the average white
student in this district attends a school that is 21 percent black.

Isolation index
The isolation index is the inverse of the exposure index, measuring how clustered students from
one group are among people like themselves. The question being posed here is “how white is
the average white student’s school?” Or, “how black is the average black student’s school?”30
In PresidentTown, the average white student attends a school that is 79 percent white, despite
the fact that the district is only 63 percent white. (Note that this is simply 100 minus 21 percent,
where 21 percent was the white to black exposure index.) The average black student attends a
school that is 66 percent black.
The exposure index and the isolation index shed light on a particular aspect of school
segregation: the extent to which students in a particular demographic subgroup are exposed to,
or isolated from, students in other demographic subgroups when attending a particular school or
category of schools.
These two indices can only be meaningfully interpreted with reference to the racial composition
of the areas in which the schools are located. In themselves, these indices are effectively “blind”
to the question of how the composition of a specific school, or group of schools, is shaped
by the composition of the surrounding area. (How to define “surrounding area” is a hugely
important question, as we discuss below). Students are clearly more likely to attend majoritywhite schools in majority-white areas. The next three indices aim to address this issue, by
comparing the population of the schools to the population they serve.

Dissimilarity index
The dissimilarity index provides a numerical answer to the question, “Do the students in the
schools in a particular place look like the population of that place?” It is a measure of how
closely schools reflect their community (i.e., how similar or dissimilar they are). Unlike the
exposure and isolation indices, the dissimilarity index therefore attempts to take into account the
proportions of each group in the larger geographic area when judging the extent of segregation
in schools. The dissimilarity index ranges between 0 and 1, where lower numbers denote less
segregation.
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If the schools in a particular community have roughly the same proportion of black and white
students as the community (typically defined as the school district), the black-white dissimilarity
index will be low (i.e., the schools are not too dissimilar to the broader population). The
dissimilarity index has an intuitive interpretation: it shows the proportion of students who would
have to move schools in order for the schools to perfectly match the surrounding community.
In the PresidentTown school district the dissimilarity index is 0.69, or 69 percent. So we would
need to move 69 percent of black or white students between Hamilton and Jefferson to ensure
that both schools matched the district proportions of black and white students (about 62 percent
white and 38 percent black). To provide a real example, St. Paul, Minnesota, had a white-black
dissimilarity index of 0.30 in 2004. This means 30 percent of either black or white students
would need to move schools in order to eliminate the discrepancy between the race-group
proportions within each school and their proportions within St. Paul district as a whole.31
Note that when a student in the numerical minority group moves, this has a bigger downward
impact on the dissimilarity index than when one from the numerical majority does. It is almost
always more “efficient” to move students in the minority group, if the goal is to bring down the
dissimilarity index while moving the lowest possible number of students.

Divergence index
The divergence index was developed by Roberto as a measure of inequality and segregation.32
We use the divergence index to measure how much the school-level proportions of each
student group differ from their proportions in the larger area as a whole.33 Like the dissimilarity
index, the divergence index describes the level of segregation in the schools given the
proportions of each group in the larger area.
But while the classic dissimilarity index can only be calculated for two groups,34 the divergence
index can be calculated for three or more groups. The divergence index can also be
decomposed for geographic sub-units.35 This means, for example, that we could calculate the
share of total segregation within a metro that is due to segregation between the metro’s school
districts, as opposed to segregation within each district.36
The maximum value of the divergence index depends on the proportions of each group in the
overall population being considered, but its minimum value is always zero. The lower the index
value, the more closely the school-level proportions of each group mirror the proportions in the
entire population. In PresidentTown, the district divergence index is 0.26.

Theil index
The Theil index is a technically complex segregation measure, which is better thought of as
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capturing school diversity as much as integration or segregation. It has been described by
one scholar as “the difference between the diversity (entropy) of the system and the weighted
average diversity of individual units, expressed as a fraction of the total diversity of the
system.”37
The Theil ranges between 0 and 1, where lower numbers denote less segregation.38 Like the
divergence index, it can be used with 3 or more groups. In theory, the Theil reaches its minimum
when each group is represented in equal shares within each school. In practice, however, it
reaches its minimum when the school compositions approximate the populations in the larger
area.39
The Theil index for PresidentTown is 0.39, indicating a moderate level of segregation. (By way
of comparison, Philadelphia has a Theil of 0.60.)40 The Theil is used to measure inequality in a
range of domains; but in the context of this paper, it is used to measure levels of segregation at
the school district level or higher.

WHAT’S THE RIGHT GEOGRAPHICAL SCALE?
The segregation indices which allow us to compare either an individual school or groups of
schools to their surrounding populations have benefits over the simple exposure and isolation
measures in that they incorporate information relevant to what might be possible under a
different set of policies. But they pose their own challenges. Most importantly, the selection of
the geographical area for comparison makes a big difference to the result. When looking at the
level of segregation in a school, to which population should it be compared? The world? The
nation? Region? State? Metro area? School district? Neighborhood? Too large an area can
produce results that are nonsensical; relative to the world’s population of students, almost any
school or school district inevitably has a very high dissimilarity index. But even a national scale
is likely too big for most analyses. The U.S. is a very large geographical area that differs greatly
by region and area in terms of demographic diversity. Comparisons of schools or school districts
to the national population are therefore of very limited value. For example, U.S. students have
lower exposure to Hispanic students than we might expect based on the Hispanic share of
the total population. But this is because a large proportion of Hispanic Americans live in the
Southern U.S., whereas they constitute only a tiny minority of the population of other states like
Vermont and West Virginia.41
On the other hand, choosing a very small area introduces the risk of missing residential
segregation that occurs at a larger geographical level. A school district that has well-integrated
schools (i.e., a low dissimilarity index) based on the school-aged population within its borders
can look very different if the geographical net is cast over a larger area.
The Richmond-Petersburg metro area in Virginia offers a real-life example. Just outside the city
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of Richmond is Hanover County. The overall Richmond-Petersburg metro area (which includes
both Hanover and Richmond City) is 50 percent white. But Richmond City and Hanover have
separate school districts, with very different demographic characteristics. In 2010, Hanover’s
schools were 84 percent white. Richmond’s schools were just 10 percent white.42
The white-black dissimilarity index in Richmond City is 0.69, high compared to districts around
the country.43 But the index in Hanover is only 0.21, because Hanover’s relatively small black
population is evenly distributed throughout the county.44 Hanover, on this measure and at this
geographical scale, looks like a well-integrated district; it is Richmond that seems to have
the problem. But zooming out, it becomes clear that the real segregation is between the two
districts, rather than within them. At the metro level, the schools are highly segregated, with a
dissimilarity index of 0.57.45
In The Future of School Integration, Mantil, Perkins, and Aberger compare the potential for
desegregation (in this case on economic grounds) via within-district changes, compared to
between-district changes, using data from Virginia, Nebraska, Colorado, Massachusetts,
Missouri, and Florida.46 They find that within-district desegregation policies could reduce
the prevalence of high-poverty schools modestly. Between-district strategies would be more
effective: in four of the six states, they could reduce the prevalence of high-poverty schools by
more than one-third.
In many cases, the population of the metro area will be an appropriate one against which to
compare schools. In others, the city may cover too large a geographical area to be a useful
point of comparison. For example, computing a dissimilarity index for schools in Staten Island
or the Bronx based on the school-aged population for all of New York City might be of limited
use. Perhaps someone might consider using the dissimilarity index as a basis for a policy to
move students among schools—say, a plan to transport students between Staten Island and the
Bronx to achieve more school integration. But that would be impractical in terms of transit times,
much less politics.
An appeal of metro-based measures is that, at this level, housing policy and zoning laws
influence residential segregation and therefore school segregation, too. These are issues
that might be the province of a metropolitan planning council, or the state that includes a
metropolitan area, or businesses that can use decisions on where to locate or relocate to
leverage government action. A metro-level dissimilarity index might help city policymakers think
about larger reforms to address residential segregation (and by extension, school segregation),
involving zoning and affordable housing in places like Staten Island.
For principals, or school administrators, or school boards, or mayors (as well as the parents
and voters that inform their actions), on the other hand, measures based on the district or
neighborhood might be more useful than metro measures of segregation, because this is where
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they have some control over decisionmaking and are held accountable.47
The point here is that there is not one “correct” geographical area to use in calculating indices,
simply that that there is a need to be sensitive to local political and economic geographies, as
well as to the level at which potential policy interventions might be carried out.
There are, then, many different ways to measure segregation, between different groups of
people, and using different comparisons. None is perfect or comprehensive. Each gets at a
different aspect or result of segregation. Being clear about what aspects of segregation are
of interest—and why—will help policymakers select the best available measure, and use it
correctly.
A final cautionary note, aimed at those attempting to interpret research findings in this field.
Researchers examining segregation might use different indices to look at different groups
compared to different geographical areas over different periods of time. Again, this is not to
say that one approach is wrong and another right; merely that we should be keenly aware
that apparently technical methodological choices often reflect a specific kind of concern with
segregation, and can weigh heavily on results.
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3. School segregation: Trends and levels
Equipped with an understanding of the various measurement tools, we turn now to an
examination of trends in racial school segregation. How has segregation changed over time,
and what is it like today?

DESEGREGATION IN THE 1960s AND 1970s
Before the late 1960s, American schools were almost completely segregated by race. In 1964,
only 2.3 percent of black students attended schools that were majority-white, despite the
fact that white students comprised more than 80 percent of total public school enrollment.48
The dissimilarity index between black and white students (measured within districts and then
averaged to the national level) was roughly 80 percent in 1968. So, in the average district, four
in five black students (or four in five white students) would have had to transfer schools to make
school compositions mirror the proportions of black and white students in the district.49
The Civil Rights Act of 1964, among other changes, allowed the U.S. Attorney General to
bring suit against segregated school systems on behalf of plaintiffs, free of charge to the
plaintiffs, and freed the U.S. Department of Education to collect data on race in schools.50
The Civil Rights Act of 1968 strengthened the federal government’s ability to curtail housing
segregation, which also slowly improved minority access to majority-white schools and school
districts.51 A succession of court cases helped break patterns of segregation in housing and
education.52 In 1973, for example, the Supreme Court’s Keyes v. School District No. 1, Denver
decision ordered Northern districts to desegregate; Nixon conditioned Southern schools’ federal
education funding on their compliance with desegregation orders.53
In 1968, the share of black students attending schools that were more than 90 percent black
was 78 percent. Just four years later, that figure had fallen to 25 percent.54 In 1968, the average
black student attended a school that was 22 percent white; by 1988, that figure had risen to
36 percent.55 Logan and Oakley found that the black-white dissimilarity index (again measured
within districts and averaged to the national level) fell from 81 percent to 48 percent over the
same period.56 The move towards integration was most marked in the South, where segregation
had been at its highest.57 Southern school districts, as a whole, saw larger gains in integration
by 1990:
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Figure 1. Dissimilarity index in Southern and non-Southern
school districts
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Source: John Logan, "Resegregation in American Public Schools?" (Albany, NY: Lewis Mumford Center for Comparative Urban and
Regional Research, University at Albany, 2004), Table 1.

But while the segregation of schools within districts declined substantially between the late
1960s and late 1980s, segregation between districts increased.58 This reflects, in part, the “white
flight” to the suburbs.59 The 1975 Coleman report, for example, found that between-district
segregation rose between 1968 and 1972, even as within-district segregation was falling. The
authors also found that white student enrollment declined most between 1968 and 1972 in the
districts that desegregated most. This was especially true in Northern districts, which tended to
be smaller—making it easier to move out of the district (many Southern districts, by contrast,
encompass whole counties).60
Logan, Oakely, and Stowell also find that between-district segregation rose slightly after 1970,
cancelling out some reductions in within-district segregation during that period:61
[Integration gains] were concentrated in shifts within school districts, which is where
enforcement actions have almost always been targeted. There was nearly a 40
percent fall in segregation at this level. But these gains were partly counterbalanced
by increasing between-district segregation…The trends are consistent with the
interpretation that in this era when black-white separation in schools could no longer
be taken for granted, white families with children were systematically selecting homes
in school districts with smaller minority populations. We have not measured white
flight directly, but we infer it from rising between-district disparities. White flight was of
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sufficient magnitude to limit gains from desegregation, but not to nullify them.62
The legal pressure for desegregation did not extend beyond district borders, however. In
Milliken v. Bradley (1974), the Supreme Court ruled that administrators were not obliged to
counter growing inter-district segregation by providing cross-district busing options or merging
neighboring districts.63 In a forthcoming paper, Logan, Zhang, and Oakley find that betweendistrict segregation did stop rising around 1980, as racial residential segregation lessened.64
The chart below plots the black-white dissimilarity index between schools within each district,
between schools within metros, and between districts within metros:65
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Source: John R. Logan, Weiwei Zhang, and Deirdre Oakley, "Court Orders, White Flight, and School District Segregation, 1970-2010,"
forthcoming.

The basic story in terms of black-white segregation is a rapid fall in segregation after civil rights
legislation, offset during the 1970s by some increased segregation between school districts
(even as within-district segregation continued to fall), and a broadly flat trend since the early
1980s.

DEMOGRAPHIC CHANGE SINCE THE LATE 1980s
Meanwhile, the American student body as a whole has become more racially diverse, especially
as a result of an influx of Hispanic students since the early 1990s. The Hispanic share of public
school enrollment doubled between 1991 and 2013, from 12 percent to 25 percent. Meanwhile,
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the white share fell from 67 percent to 50 percent and the black share remained stable at
around 16 percent:66

Figure 3. Public school enrollment by race, 1968-2011
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 hese changing national demographics make it tougher to track trends in segregation. Schools
T
have become more diverse, with fewer majority-white or majority-black simply because there
are fewer whites and more Hispanics. This means that certain segregation measures have
to be handled carefully, in particular those that rely on exposure to whites. Take this chart as
an example, showing the percentage of black students in majority-white schools (i.e., over 50
percent white):67
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Figure 4. Falling exposure rates between 1988-2011: Perhaps
not as quite as bad as it first looks
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After rising rapidly from the 1960s through the 1980s, the percentage of black students
in majority-white schools actually fell from 44 percent in 1988 to 23 percent in 2011.68 An
immediate interpretation of this chart might be something along these lines: “there was some
dramatic desegregation after civil rights legislation, but it looks like from the late 1980s, some resegregation has taken place.” Indeed, many observers have drawn this conclusion.69 But since
the late 1980s, schools have become less white in general, largely because of a rise in the
number of Hispanic students. Since white students are a smaller share of the total population,
it’s “harder” for black children to attend a majority-white school.70 The number of majority-white
schools in the U.S. fell from 81 percent in 1988 to 58 percent in 2013.71
Exposure measures are still useful in terms of seeing how the school experience differs for
students of different races. From the perspective of broader race relations, we may well be
concerned, for instance, with the degree to which white and black students are educated
together and interact with each other, even if there are fewer majority-white schools.72 There
may be fewer black students at majority-black schools, but there are many black students
attending schools that are heavily-minority (i.e., more than 90 percent black and Hispanic).73
The key is to understand what particular kind of segregation is being expressed through each
measure, and what other factors may influence it.
The indices that measure segregation between multiple groups, rather than just between two,
can help to fill out the broader picture.74 But they also have limitations. In some metro areas,
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an influx of Hispanic students “diversified” schools that predominantly served black students.
In these cases, the Theil index might show a slight lessening of segregation. But if black and
Hispanic students are treated as a single minority group, their segregation from whites may
actually have increased.75 If the black and Hispanic students are still in lower-quality schools,
a white-minority measure might be more meaningful than a Theil/diversity measure that treats
black and Hispanic students as separate groups.76
Forthcoming research from Logan, Zhang, and Oakey shows how increased diversity has
influenced various segregation measures for elementary schools (note that their dissimilarity
index is a within-district measure, averaged across the nation):77

Figure 5. School racial segregation measures (within-district)
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These findings show how changes in the racial composition of the overall student population
have impacted the various segregation measures: less white isolation, less black isolation, and
more exposure of black and white students to Hispanic students, but less black-white exposure.
Both black and white students have become much more likely to share classrooms with
Hispanics, but not more likely to share classrooms with each other.
Most studies of recent trends using dissimilarity or Theil indices find a slight increase in
black-white segregation during the 1990s, followed by a slight fall in the 2000s.78 Stroub and
Richards compare Theil indices from 1993 and 2009 for a range of racial categories, including
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a white-minority contrast, and find modest declines in segregation.79 But there was significant
variation across cities: two out of three showed a decline in segregation, but one in three saw an
increase, often as a result of policy changes that rolled back integration efforts.80
School districts and metro areas that were released from court-ordered desegregation plans
during the 1990s and 2000s showed a marked trend towards greater segregation, especially
in the South. In a comprehensive study of 483 districts under desegregation orders in 1990,
Reardon et al. find that “within 10 years of release, the white/black dissimilarity index grows by
an average of 6.4 percentage points in Southern districts, a sizeable amount (roughly a third of
the 1990 standard deviation of segregation levels for districts under order).”81
Two specific examples: in 2010, the Wake County school board in North Carolina effectively
repealed its diversity assignment policy, which had reassigned 1,000 students from schools
in lower-income areas to schools in higher-income areas. After repeal, these students were
assigned to schools that were closer to home, but often poorer and more heavily minority.82
Since 2008, the number of Wake County schools where minority students make up more than
70 percent of enrollment has doubled, even though minority enrollment only increased by 3
percentage points in this period.83 Similarly, the 2001 repeal of race-based busing in North
Carolina’s Charlotte-Mecklenburg schools, after which half of students were reassigned to
neighborhood schools, led to a “marked increase in segregation.” The share of students that
attended schools that were at least 65 percent black almost doubled in the space of just one
year, from 12 percent in the 2001-02 school year, to over 21 percent in 2002-03, while the
minority/non-minority dissimilarity index jumped almost 10 percentage points.84
Overall, racial segregation trends were relatively flat when averaged to the national level during
the 1990s and 2000s. The national figures, however, mask significant variation across places—
many have become slightly more integrated, while others have become more segregated.

ECONOMIC SEGREGATION
The focus of this paper is on segregation by race. But race and economic status are related
for social and historic reasons, and economic segregation matters in its own right. The review
by Reardon and Ann Owens suggests that income-based residential and school segregation
increased between 1970 and 2009.85 The general finding is that economic segregation appears
mostly between districts, rather than within them.86
Combining race and economic factors in measures of segregation allows us to look at the
important intersection between the two. There are, for example, large differences in the number
of poor children in the schools attended by white, black, and Hispanic students.87
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Another way to examine the link between race and economic status in schools is to calculate
how many students of different races are in high-poverty and low-poverty schools (with more
than 75 percent receiving free or reduced-price lunch, or FRPL, or fewer than 25 percent FRPL,
respectively). White students are more than three times as likely to be in an affluent school than
a poor one, whereas black students are more than six times as likely to be in a poor school as
an affluent one:88
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4. Charter schools and segregation: The evidence
We have examined segregation, especially in terms of race, across all public schools. But an
important question for policy is whether particular school systems, admissions procedures, or
school types influence patterns of segregation. In particular, the relationship between charter
schools and segregation has attracted considerable attention.
Charter schools form a small but growing part of the school systems of many states. Enrollment
in charters increased from 0.8 million (1.6 percent of total public school enrollment) to 2.5 million
(5.1 percent) between the 2003-04 and 2013-14 school years, according to National Center for
Education Statistics data.89 There is wide variation between states: from zero in states without
charter laws,90 to 4.6 percent in Texas, 8.3 percent in California, 8.5 percent in Florida, and
17.8 percent in Arizona.91 Together these four states account for almost half of national charter
enrollment.92
Who attends charters? In terms of race, charters serve almost equal numbers of white, black,
and Hispanic students, and are becoming more balanced in terms of racial share over time:93
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Despite this racial balance in overall numbers, there are signs that charters may be more
segregated than comparable traditional public schools (TPS). The challenge here is that since
charter schools make up only a small number of schools, measuring their levels of segregation
requires care in selecting comparable TPS. Again, measures matter. The two main approaches
taken by scholars are:
i) longitudinal studies, which track children moving into charters from TPS and compare the
demographics of the two.
ii) area-based studies, which compare charters to TPS in the surrounding area. The extent of
this area is defined differently by researchers; it could be the neighborhood, the district, the
metro, or even the state. This choice makes a big difference to the results.

LONGITUDINAL STUDIES OF CHARTERS AND SEGREGATION
Longitudinal studies examine the flows of students from TPS into charters, and, by comparing
the racial composition of the old school and the new school, estimate the aggregate impact on
segregation.
The schools in PresidentTown can be used help to illustrate the basic methodology. Say
Hamilton High (the mostly white school) becomes a charter. If a white student then leaves
Jefferson High for Hamilton, segregation will increase, because Hamilton would be more white
(and Jefferson more black).94
Longitudinal studies are valuable, since they track real moves by real students. But they
are data-intensive and can only be conducted at a local level. This means findings cannot
be necessarily extrapolated to other places or to the national level. Because of the time lag
required to collect the data, these studies are also often backward-looking in terms of the policy
landscape.
The headline result of most longitudinal studies is that students typically move into a charter
school that is more segregated than the TPS they leave. But importantly, this pattern varies
by place and race. Black students, in particular, often move to charters that have more black
students than their previous TPS. The key findings from the principal longitudinal studies are:
•

In Texas, “whites, African Americans, and Latinos transfer into charter schools where their
groups comprise between 11 and 14 percentage points more of the student body than the
traditional public schools they are leaving.”95

•

In California, charter students enter schools slightly more diverse than the TPS they left, with
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one exception: black students. “The typical black transfer moves from a traditional public
school that is 39 percent black to a charter that is 51 percent black.”96
•

In San Diego, open-enrollment charter schools increased segregation, in contrast to
the district’s magnet schools and integration busing program, which decreased racial
segregation. “The [charters] increase the exposure of whites to Asians but decrease the
exposure of whites to blacks and Hispanics…The Choice open-enrollment program does the
least to boost integration, and across some measures of diversity, it actually segregates the
district’s schools.”97

•

In North Carolina, both black and white charter students ended up in more segregated
schools. Black switchers “transferred from traditional public schools that are 53 percent
black, on average, to charter schools that are 72 percent black, on average.”98

•

In Arizona, where by the late 1990s around 5 percent of students attended charters, black
students, especially at the elementary level, move into more racially segregated schools.99
The average black mover enters an elementary charter that has 29 percentage points more
black students.100

•

Across eight states from the mid-1990s to the mid-2000s, “students are moving to charter
schools with racial compositions that do not differ dramatically from those of the TPSs they
left behind.” But black students may be the exception to this pattern, at least in some places:
in Texas, Ohio, Philadelphia, Denver, and San Diego, black movers all entered charters with
a greater percentage of same-race peers.101

Overall, then, longitudinal studies suggest charter schools maybe be slightly more segregated
than TPS. Importantly, this often seems to be the result of black students moving to
predominantly black charter schools, especially in particular cities.

AREA-BASED STUDIES OF CHARTERS AND SEGREGATION
The second way to gauge the levels of racial segregation is to compare how far charter
schools reflect the populations they serve. If the local TPS reflect the composition of the overall
area more closely than charters, it is reasonable to worry that charters are leading to more
segregation.
But here, too, it is important to be careful about what is defined as the “overall area.” Take
PresidentTown as an example. Remember that Hamilton High is mostly white and Jefferson
High is mostly black. This is because Hamilton is in the residentially-segregated “white half of
town,” and Jefferson is in the residentially-segregated “black half of town.”
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Now say a charter, Madison High, opens near Jefferson, and enrolls a first class that is 80
percent black. Does this 80 percent figure mean that Madison is more segregated than the
traditional schools? It depends on the comparison area. The 80 percent black enrollment is way
above the 38 percent representation of black students in the whole district, but actually below
the TPS right next door: Jefferson, which is 95 percent black.
The main message of area-based studies, especially those of the highest quality, is that charters
are more segregated along racial lines than TPS, especially for black students. There are also
a few cases where the segregation of whites into charter schools is very pronounced. But the
chosen area of comparison matters a great deal: more granular studies find smaller differences
between charters and TPS. The main findings of area-based studies are as follows:
•

Charter schools are more segregated than TPS at national, state, and metro levels.
“Black students in charter schools are far more likely than their traditional public school
counterparts to be educated in intensely segregated settings. At the national level, 70
percent of black charter school students attend intensely segregated minority charter
schools (which enroll 90-100 percent of students from under-represented minority
backgrounds), or twice as many as the share of intensely segregated black students in
traditional public schools.”102

•

At a smaller geographical level, the picture is much more nuanced. It is true that charter
enrollments differ significantly from national enrollment demographics. But charters aren’t
located in nationally-representative areas. So national comparisons don’t tell us much. If we
zoom in to the county level, for example, there looks to be little difference between charters
and TPS.103

•

In the Twin Cities, “A geographical analysis shows that the racial makeups of charter schools
mimic the racial composition of the neighborhoods where they are located...charter schools
are segregating students of color in non-white segregated schools that are even more
segregated than the already highly-segregated traditional public schools”: heavily white
sharters sit beside heavily black, Asian, or American Indian charters.104
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Figure 8.
MINNEAPOLIS - SAINT PAUL (CENTRAL REGION)
Race and Ethnicity
Charter Schools, 2007-2008
ANOKA-HENNEPIN

Note: Schools are approximately located.
Their locations are staggered for viewing
and labeling purposes.
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•

Charters in Michigan reflect the composition of the most residentially-segregated districts,
but are more segregated than TPS in more residentially integrated districts: “Predominantly
white rural or suburban districts or predominantly African American Detroit, reflect that racial
segregation, and in some cases show evidence of greater racial integration. However, where
charter schools draw their students from racially diverse districts—mostly central cities—
they are less diverse than these districts.”105

•

Charters do not reflect the diversity of their surrounding areas as closely as nearby TPS,
according to a new study by Nat Malkus, who draws on three datasets from the 2011-2012
school year, including the Department of Education’s Common Core of Data (CCD).106
Malkus matches 4,800 charter schools to their five nearest TPS counterparts, which
provides a fine-grained look at how charters compare to TPS.107 He also creates a random
sample of 25,000 TPS that mimics the urban-suburban-rural composition of the charter
schools. Then, as with the charter schools, he compares these “control” TPS schools to
their five nearest TPS. This allows him to report the difference not only between charters
and nearby TPS schools, but between TPS schools in similar areas to charters and their
neighboring schools. The first striking result is the heterogeneity of TPS schools. Ten
percent of TPS have black enrollment shares that differ from their neighboring five TPS by
more than 20 percentage points; 13 percent of TPS have similarly divergent white student
shares. But charters show even more variation: 17 percent of charters enroll 20 percentage
points or more black students than surrounding TPS. There are also more charters that
enroll substantially more white students, and substantially fewer Hispanic students:108
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Malkus also finds that charters tend either to enroll lots of low-income (FRPL) students, or very
few, relative to the TPS comparison group.109
On the basis of this study at least, it seems as if charters tend to have more homogeneous
student bodies. Malkus’s study, thoughtfully and carefully conducted, seems to confirm earlier
analyses suggesting that, on average, charters are slightly more segregated, especially for
black students. But it also reinforces the general finding that there is wide variation this front.
Different metros, districts, and schools have very different patterns of segregation.
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5. The impact of racial and economic segregation
of schools on education outcomes
So far we have presented evidence on the extent of school segregation by race and family
income. The next question is how much segregation influences certain outcomes, especially
educational achievement. If policies intended to reduced segregation are primarily motivated
by a desire to close education disparities by race, it is important to understand the relationship
between them. Policy decisions that may be impacted by an understanding of the relationship
between segregation and achievement include:
•

economic busing: a district buses students to achieve rough parity in student composition
among schools in different neighborhoods;

•

controlled choice: parents rank-order the schools in which they want their child to enroll and
the district’s assignment algorithm places a thumb on the scale to achieve better integration;

•

magnet schools: schools with special programs and often additional resources intended
to draw more socioeconomically advantaged students to what would otherwise be highly
segregated schools;

•

open-enrollment: parents rank-order the schools in which they want their child to enroll and
nothing other than the lottery number the parents draw determines school assignment;

•

geographically wider assignment zones: encompass much larger and more economically
diverse geographical areas in which parents have a higher priority for their child’s enrollment
in particular schools than would be the case with traditional neighborhood assignment
zones; and

•

housing policies intended to produce integrated neighborhoods that can support integrated
neighborhood schools.

Consider, for example, the difference between controlled choice and open-enrollment.
Controlled choice may result in more integrated schools by assigning many children to a
school that is further down on their family’s preference list than would be the case in an
open-enrollment system, in which the goal is to produce the closest match between parental
preference and school assignment. There are costs associated with interfering with parental
preference in a choice system in order to achieve more integrated schools. Judging whether
those costs are worthwhile requires clarity about the goal of the overall policy, an estimate of
the benefits of integration, and, critically, what those benefits consist of and how they can be
measured.

CENTER ON CHILDREN AND FAMILIES AT BROOKINGS

WHITEHURST, REEVES, AND RODRIGUE

36

THE ASSOCIATION BETWEEN DEMOGRAPHICS AT THE SCHOOL
LEVEL AND STUDENT ACHIEVEMENT
Before we examine the results from studies that are intended to shed light on the contribution
of school economic and racial composition to student achievement, it is worth considering
evidence on the bounds of the impacts of differences in schools on student achievement. The
figure below, from Chingos, Whitehurst, and Gallager,110 illustrates the results of a variance
decomposition analysis of where differences in student achievement lie. The figure displays a
summary of the variance decomposition results from Florida and North Carolina. The summary
represents the mean values from separate analyses for each state of reading and mathematics
achievement scores in grades 4 and 5 for the 2009-2010 academic year:

Figure 10. Variance in student achievement associated with
differences among teachers/classrooms, schools, districts,
and students
1.1% 1.7%

6.7%
District level
31.4%

School level

Teacher level

Student level

59.0%

Controls

Source: Grover J. "Russ" Whitehurst, Matthew M. Chingos, and Michael R. Gallaher, "Do School Districts Matter?" (Washington: Brown Center on
Education Policy at Brookings, 2013).

An oversimplified but, perhaps, helpful way to think about the statistical technique that
generates the graph is that it calculates the differences in the means (the variance) of
achievement scores for students at one level of the analysis, classrooms, relative to the
variance in the means for students in those classrooms at the next level up, schools. It answers
the question of how variable the scores are at the classroom level relative to the school’s mean
in which the classrooms are found. Ditto for schools relative to districts and districts relative
to the grand mean for all students in a state. If, for example, students differ more among
themselves in achievement depending on the school they attend within a district than the district
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they attend within a state, the variance decomposition detects this and estimates the magnitude
of the differences among students at the school vs. the district level.
The figure shows that only 1.7 percent of the variance in school achievement in the two states
examined is located at the school level, whereas demographic characteristics of students
used as controls, including race, eligibility for free and reduced price lunch, age, and cognitive
disability account for 31.4 percent of the variance in student outcomes.
Using more detailed results from the same analysis,111 we can tease out the contribution of the
demographic variables to differences between schools, as opposed, for example, to differences
between classrooms within schools. Of the 31.4 percent of the total variance in student
outcomes that is attributed to demographic controls (per the figure), about one-fifth is located
at the level of schools. In other words, 7 percent of the total variance in student achievement
is associated with student demographics at the school level. That is a large share of the
variance—on an order of magnitude of the variance associated with teachers.

METHODOLOGICAL ISSUES
School districts have an influence on the demographic composition of individual schools through
their school assignment policies. What is the evidence on the impact of policy changes here?
The findings on the impact of school segregation on student achievement are suggestive rather
than definitive. This is because few, if any, studies are based on research designs that permit
strong causal conclusions with respect to school composition per se. The extant studies worthy
of serious consideration are, by-and-large, of two types:
•

intervention studies which estimate the impact of an intervention that moves minority
students to more integrated schools; and

•

observational studies in which statistical techniques are used to try to disentangle the effects
of race and socioeconomic status from the many other variables that differ among schools
and students.

The problem with the intervention studies is that they involve changes in many schooling
variables in addition to the racial composition of the schools attended by the intervention and
comparison groups. Suppose, for example, we compare a control group of low-income minority
students who are given traditional neighborhood school assignments with an intervention group
of otherwise similar students. The intervention group is given an opportunity to transfer out of
their high-minority neighborhood school into a more geographically distant and racially diverse
school. If the intervention group experiences better outcomes than the control group, is this
because the schools to which they transferred were less racially segregated, served more
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economically advantaged families, had better teachers, offered more rigorous coursework,
had a culture that placed greater value on high achievement, were better resourced, were
smaller, had a broader curriculum, had more stable and capable leadership, experienced more
community support, had lower levels of discipline problems, or some combination of these and
other things? It is difficult and often impossible in such a study to tease apart these multiple
paths of influence and their interactions.
If the goal of the intervention is produce better outcomes for the students who experience it,
then it doesn’t make any difference whether the change in the racial composition of the schools
attended by the intervention group is a critical component the success of the intervention. But
if the goal is to use the results of the study to draw conclusions about the value of more racially
integrated schools and to advocate for policies intended to achieve that outcome, then the
evidence is weak. We will describe some important recent studies of this type and place them in
context.112
The problems with the observational studies of the influence of racial and economic segregation
on student achievement are the problems with nearly all observational studies seeking
evidence of causal influences, whether they be about school segregation, diet, exercise, crime,
or anything else. First, because there are many ways to control for the observed differences
among the units being studied so as to isolate the impact of just one variable, e.g., the racial
composition of a school’s student body—different methods produce different answers. Second,
there is no way to control for differences that have not been observed and measured.
Consider, for example, a study that examines the association/correlation of student achievement
with the extent to which schools are racially segregated, controlling statistically for observed
differences among schools in the sample on poverty levels in each school’s student body, the
experience of the teacher workforce, and the per pupil expenditure per school. If the finding is
that school-level segregation is negatively correlated with student achievement, after adjusting
for the listed control variables, we are left to worry about the impact of other variables not
included in the equation, both those that are potentially measureable and might have been
included, e.g., neighborhood demographics, and those not pragmatically measureable and thus
impossible to include, e.g., parental attitudes towards education that are transmitted to children
and are correlated both with achievement outcomes and with where parents choose to live and
send their children to school. Was the correlation between segregation and achievement really
reflecting one of the variables not included is the list of statistical controls rather than school
segregation itself? The answer depends on the details of the observational design, including the
extent to which variables that plausibly could affect the outcomes of interest are measured well
and included as controls, the sophistication of the statistical treatment of the control variables,
and the size and representativeness of the sample of participants.
Our focus here is on observational studies that do the best job of isolating the influence of
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school-level segregation on student achievement from the impact of many other variables that
can also affect student achievement. This is not because the variables controlled for statistically
are unimportant influences on student achievement, or should not be front and center in
discussions of education policies informed by race—but rather because they are plausibly
exactly that. The question is whether school-level segregation, the focus of this report, is itself
likely to be a strong direct influence on student achievement or whether it serves the role of
a canary in a coal mine, signaling the presence of other factors like weak instruction that are
actually the explosive elements.
The focus here is on intervention studies with strong external and internal validity that have
implications for present and future policy choices with respect to school segregation. In both
cases, the studies that draw our attention are recent and have stronger methods and more
generalizability than older studies.

OBSERVATIONAL STUDIES
The NCES study.113 A 2015 report by the NCES examined the black-white achievement gap as
it relates to the percentage of students in a school who identified as “black or African American,”
i.e., the density of black students. The data were from the National Assessment of Educational
Progress (NAEP) 2011 Mathematics Grade 8 Assessment (which provided achievement test
results from a nationally representative sample of students), and from the CCD for 2010–11
(which provided school characteristics). The strengths of the study, along with the use of
nationally representative data from a very large sample on an achievement test with leagueleading psychometric qualities, are:
1) Disaggregation of the results by levels of density of black students in a school, rather than
focusing on average results across the whole distribution (the important policy questions are not
about “average” schools but about schools at various levels of segregation); and
2) The extensive set of control variables. The control variables for the analysis presented in the
subsequent figure include:
•

Student level: mother’s and father’s highest level of education, student National School
Lunch Program (NSLP) eligibility status, whether the student had an individualized
education program, whether the student’s home had more than 25 books, whether the
student’s home had an encyclopedia.

•

Teacher level: whether the teacher had a higher education degree with a minor in
mathematics, whether the teacher had a higher education degree with a major in
mathematics, whether the teacher had used different methods to teach different
students, whether the teacher assigned more than one hour of homework each night.
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•

School level: proportion of students in the school who were male, proportion of students
in the school who were NSLP eligible, proportion of students in the school who had an
individualized education program, proportion of students in the school who had as the
highest level of parent education a high school diploma or more, proportion of students
in the school who had as the highest level of parent education a bachelor’s degree or
more, proportion of students who had more than 25 books in the home, proportion of
students who had an encyclopedia in the home.

The figure below presents the results without the control variables on the left, and with the
control variables on the right. The horizontal axis in each figure presents the black student
density for schools in four categories, e.g., black students are 0-20 percent of the student body.
The vertical axes represent NAEP math scores. The bars representing the results for each
category of black student density include: in dark blue at the top the average score for white
students, in orange at the bottom the average score for black students, and in light blue in the
middle the size of the gap in score points between white and black students. Results marked
with an asterisk are significantly different (p < .05) from the 0-20 percent black student density
category.
Figure 11. Black-white student achievement and achievement gap, by black student density
category, without and with accounting for student, teacher, and school characteristics, Grade 8
mathematics: 2011
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Source: "School Composition and the Black-White Achievement Gap," Figure 10, National Center for Education Statistics, 2015,
http://nces.ed.gov/nationsreportcard/subject/studies/pdf/school_composition_and_the_bw_achievement_gap_2015.pdf.

Notice first in the figure that the results in the left graph, without controls, indicate both
decreasing scores for both black and white students as black density increases as well as
large gaps in math achievement by race in each density category (25 to 26 points, which, by
way of comparison, is about the difference between the highest and lowest performing state in
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the nation).114 In contrast, in the right graph, which includes the full set of student, teacher, and
school controls, the size of the race gap in achievement is reduced by nearly half, from about
26 points without controls to about 14 points with controls. Importantly, the negative association
between black student density and student achievement disappears entirely for white students
and is present for black students only in the schools with the highest density of black students.
The results of this study support the conclusion that a large proportion of the race gap in
achievement and the vast majority of the impact of black student density in schools on student
achievement is carried by the control variables. These include (and emerge again in the other
observational studies we cover):the socioeconomic status of families attending a school as well
as the quality of the school itself (here indexed at the level of teacher qualifications to teach
mathematics and the teacher’s instructional practices). In broad stokes, the results of the NCES
study suggest it is family poverty and weaker teaching that are the drivers at the school level of
lower student achievement rather than racial segregation per se.
Our confidence in this conclusion is tempered somewhat by the inability of the authors of the
NCES study to break apart the 60-100 density category of schools into 60-80 and 80-100,
simply because there are too few observations in schools with more than 60 percent black
students to have those separate categories. It is possible that the impact of being a student in a
school in which 95 percent vs. 65 percent on the student body is black is different than would be
suggested by looking only at the results for the 60-100 category in the graph.
This caveat aside, the results of the NCES study are clear. The large race gaps in achievement
are the result of minority students, and especially black students, attending worse schools
with poorer fellow students. Clearly a huge array of factors, including residential segregation,
discrimination, criminal justice, urban development and so on, help to explain these racial
patterns, which can be addressed in a similarly broad fashion by policymakers concerned with
racial inequality but which lie well beyond the scope of this report. The key point is simply that
in terms of education policy, the lower levels of student educational achievement in schools
with high concentrations of minority students are due to correlates of race, including weak
schools and the low socioeconomic status of the families of the student body, rather than the
concentration of minority students itself.

The Reardon study.115 Reardon’s analysis shares with the NCES study an examination of
the association between density of black students and student achievement, with and without
control variables. It differs from the NCES study in several respects, including its focus on
metropolitan areas rather than the whole country, the use of state achievement test scores
rather than the NAEP, and, most importantly, grounding in a theoretical model that motivates
specific comparisons and contrasts that are unexplored in the NCES work.
The theoretical model identifies 16 characteristics of racial and economic density/segregation
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and its corollary, exposure to students of the same or a different race. Importantly for our
focus and for evaluating the generality of the conclusions from the NCES study, the model
distinguishes between residential vs. school segregation at the district, neighborhood, and
school levels.
Reardon’s study uses state accountability test scores in grades 3-8 in the years 2009-2012 in
every public school district in the nation, aggregated to 339 metropolitan areas. Measures of
segregation for schools are derived from the CCD, which includes for every public school racial
composition and counts of students by NSLP eligibility. Residential segregation measures come
from the American Community Survey, which includes racial composition and poverty rates for
each census tract in the United States. Measures of the difference in exposure of black and
white students are obtained by averaging school, district, or census tract racial composition or
poverty rates within each metropolitan area and computing the difference in black (or Hispanic)
and white students’ exposure.
The table below displays coefficients from models designed to isolate the primary dimensions
of segregation driving the general association between segregation and achievement gaps. We
will not describe the model testing and results in detail because the story they tell with statistical
precision is revealed more intuitively by examination of the coefficients in the table.
Table 1. Coefficient estimates and hypothesis tests from multivariate regression
models of the association between white-black achievement gap and segregation, 325
metropolitan areas, 2009-2012
Model 1
Difference between black and white students’
exposure to:
a. District enrollment proportion black
b. District residents proportion black
c. District enrollment proportion poor
d. District residents proportion poor
e. School enrollment proportion black
f. Neighborhood residents proportion black
g. School enrollment proportion poor
h. Neighborhood residents proportion poor

Model 2

0.256
(0.278)
-0.432
(0.299)
0.680 ***
(0.160)
0.137
(0.543)

Model 3

Model 4

0.111
(0.144)

-0.157
(0.157)
0.145
(0.151)
0.636 ***
(0.134)
0.267
(0.293)

0.597 ***
(0.142)

0.687 ***
(0.079)

Source: Adapted from Sean F. Reardon, “School Segregation and Racial Academic Achievement Gaps,” CEPA Working Paper
No. 15-12. (Stanford, CA: Stanford Center for Education Policy Analysis, 2015), Table 6.
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Model 1 in the table includes the four between-district segregation measures. Notice that only
the coefficient of proportion poor in the district’s schools is statistically significant. The proportion
black in the district’s schools as well as the level of residential poverty or black density at the
district level are not statistically significant correlates of school achievement.
Model 2 includes between-school enrollment segregation and between-tract residential
segregation measures. Here, as in Model 1, only poverty at the school level makes a difference.
Racial concentration at the school level is not statistically significant, nor is racial concentration
or poverty at the neighborhood level.
Model 3 includes only the two statistically significant terms from the first two models, district
poor and school poor. Here school poverty captures nearly all of the association between
poverty and school achievement. District poverty is unimportant.
Finally, Model 4 includes only the measure of school level poverty. Notice that the coefficient
of association (0.687) is larger than for any other combination of coefficients, including
the combination of all the other measures (not presented in the table). In other words, all
the predictive power for racial gaps in academic achievement in eight measures of school
and district racial and economic segregation is captured in just one of those measures: the
proportion of school enrollment that is poor. As Reardon puts it:
The results…are unequivocal. The racial difference in the proportion of students’
schoolmates who are poor is the key dimension of segregation driving the association
between segregation and achievement gaps.116

The Chetty et al. study.117 Chetty and his colleagues have a focus that is different from the
school achievement outcomes in the NCES and Reardon studies. Their primary outcome is the
difference between the earned income of parents and their adult children as obtained from IRS
tax returns, translated into a measure of intergenerational mobility based on the expected rank
of children whose parents are at the 25th national percentile. They utilize tax data from over 40
million parents and their children spanning 1996-2012. The data include both income tax returns
(1040 forms) and third-party information returns (e.g., W-2 forms). They use Census and CCD
information to develop geographical correlates of social mobility that start at the national level
and penetrate down to the individual county level. Their primary analyses are with respect to
709 commuting zones, which are similar to the Census concept of an urban metropolitan area,
but include the entirety of the U.S., including rural areas.
Our interest in their study is due to its inclusion of school quality, racial segregation, and
economic segregation among the variables whose association with social mobility are
examined. The figure below includes simple correlations between variables found to be
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statistically associated with differences among commuting zones in social mobility:

Figure 12.

Source: Raj Chetty, Nathaniel Hendren, Patrick Kline, and Emmanuel Saez, “Where is the Land of Opportunity? The Geography of Intergenerational Mobility in the
United States,” Figure VII, http://www.rajchetty.com/chettyfiles/mobility_geo.pdf.

Note that two measures of school quality, test scores adjusted for family income and the high
school dropout rate, are very highly correlated with upward mobility. The magnitude of the
correlation between both measures and upward mobility is nearly 0.6. Note also that racial and
economic neighborhood segregation (the top two rows in the figure) also are associated with
upward mobility, but at a lower level than the measures of school quality. Finally, note that the
fraction of single mothers is by far the biggest correlate of upward mobility. The finding that the
most powerful predictors are in the area of family background is consistent with the variance
decomposition of student, classroom, school, and district effects on student achievement
previously presented.
Putting together the results of the three observational studies we have examined, the patterns of
associations among variables suggest:
•

First, that the socioeconomic background of the student body of the school a student attends
is a very strong predictor of achievement test scores and upward mobility, drowning out the
possible influence of the racial composition of the student body as well as the influence of
poverty and race at the neighborhood and district levels.

•

Second, school quality, a strong correlate of school-level poverty, emerges as a possible
mediator of achievement outcomes. School quality in the Chetty et al. and NCES studies
is a powerful independent predictor of student achievement that, as we will see later, can
override the negative association between school-level poverty and student outcomes.
Knowing nothing about school quality, the best measure a parent could use to select a
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school for her child would be the socioeconomic family background of the students attending
the school. But if she had good information on the achievement outcomes of students in
a school, particularly adjusted for their socioeconomic background, that would be a much
better guide.

INTERVENTION STUDIES
We review two categories of intervention studies. The first set, the integration studies, examines
the impact of interventions that move students from schools that are highly racially and
economically segregated to more integrated schools that are, typically, in more economically
advantaged neighborhoods. The second set, the charter studies, examines the impact of
moving students from highly racially and economically segregated traditional public schools to
highly racially and economically segregated charter schools that have a set of practices and an
organizing philosophy focused on academic achievement, so-called no excuses charters.
The charter studies help inform decisions on education policies that are focused on improving
the quality of schools without a particular concern with, or sometimes embracing, the
overwhelmingly minority and poor status of their students.

Integration studies
The integration studies help inform decisions on education policies that are intended to reduce
racial and economic segregation of public schools in order to increase student achievement.
These include controlled choice, magnets, and residential policies (including housing vouchers
that enable families to afford to live in more affluent neighborhoods and low-income housing
set-asides that require housing developers to reserve a percentage of units in new housing
developments for low-income families).
Montgomery County.118 Because racially and economically segregated housing generates
racially and economically segregated neighborhood schools, one way to produce more
integrated schools is through policies that lead to more integrated neighborhoods. One of the
prevalent mechanisms to achieve this is with a regulatory set-aside that requires developers of
new multifamily residential complexes to reserve a set percentage of their units for low-income
families.
A procedurally different but conceptually similar approach has been taken by Montgomery
County, Maryland, one of the most affluent counties in the nation. Montgomery County’s zoning
policy allows the public housing authority to purchase homes within each subdivision to operate
as federally subsidized public housing. This permits low-income families to live in affluent
neighborhoods and access neighborhood schools in which most of the students are from
economically advantaged backgrounds. As of 2010, the housing authority operated 992 public
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housing family apartments leased to very low-income families and spread across nearly all of
the district’s 131 elementary schools.
The housing authority uses a random lottery to assign applicants for public housing to a
particular apartment. The effect is to randomly distribute low-income families across the
elementary schools in the district, which vary by the poverty rates of their student bodies. In a
2010 study, the RAND Corporation carried out an analysis of the impact of differences in the
poverty level of the overall student body of the schools to which students from the low-income
public housing families were assigned.119 The outcomes of interest were math and reading
achievement test scores on district and state tests.
Results for math achievement, which were stronger than those for reading achievement,
are presented in the figure below.120 The graph presents the trend line over time for math
achievement scores reported in normal curve equivalents (NCE) for two groups of low-income
lottery winners, those attending schools in which the overall level of poverty as marked by
eligibility for the National School Lunch Program (NSLP) was very low (0-20 percent) vs. higher
(20-85 percent). These differences in NSLP eligibility were associated with large differences in
racial makeup (58 percent white in the 0-20 percent poverty schools vs. 22 percent white in the
20-85 percent poverty schools). The horizontal axis presents the longitudinal findings for each
year of attendance in the district.

Figure 13.

Source: Heather Schwartz, “Housing Policy is School Policy: Economically Integrative Housing Promotes Academic Success
in Montgomery County, Maryland” (New York: The Century Foundation, 2010), https://tcf.org/assets/downloads/tcf-Schwartz.pdf.
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Differences between the two groups are not statistically significant until the fifth year of
attendance. The differences increase, remain statistically significant, and are substantively
important in the sixth and seventh year. In the seventh year they reached 0.40 of a standard
deviation, which is a large effect for an education intervention.
Note that there was no change in the academic performance of low-income students in the
higher-poverty elementary schools, even though the poverty levels in those schools were
quite low by national standards. This effect is not driven by the highest-poverty schools: more
detailed analyses by the authors of the study (not represented in the graph) demonstrate that
the average student in public housing in a school with a poverty rate as high as 35 percent
performed no better in math than the typical student in public housing in an elementary school
with up to 85 percent poverty.121
In other words, the beneficial effect of Montgomery County’s low-income housing on student
achievement is limited to students who attend its very best, most economically advantaged
elementary schools. Levels of economic integration that would seem visionary in most urban
school districts, e.g., low-income children attending schools in which only about a third of their
peers are poor, did not increase student achievement over time for low-income students or
reduce gaps between low-income and more affluent students in Montgomery County.
Also worth noting is that an analysis by the RAND authors in the same report, identical to
the one above but using neighborhood poverty levels instead of school poverty levels as the
comparison of interest, found much smaller impacts than for school poverty levels. This is
consistent with the previously described results from the Reardon observational study that
school poverty rather than neighborhood poverty is the dominant influence on academic
achievement.
The Montgomery County study demonstrates that children from low-income, predominantly
minority families can benefit academically and close achievement gaps when they are longterm attendees in public elementary schools serving very affluent families. However, their
achievement levels are static in public elementary schools serving even moderate proportions
of low-income students. In other words, the impact of economic school integration on the
achievement of students from disadvantaged backgrounds is decidedly nonlinear. These
children benefit in terms of rising achievement levels over time only at the extreme positive end
of the dimension of school poverty.
Moving to Opportunity.122 The Moving to Opportunity (MTO) experiment was conducted between
1994 and 1998 in five large U.S. cities. Roughly 4,500 families were randomly assigned to one
of three groups: an experimental voucher group that was offered a subsidized housing voucher
that required that the family move to a census tract with a poverty rate below 10 percent, a
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Section 8 voucher group that was offered a standard subsidized housing voucher with no
requirement for relocating to a low-poverty area, and a control group that retained access
to public housing but was not offered a voucher. These group assignments produced large
differences in neighborhood environments for comparable families, providing an opportunity to
evaluate the impact of neighborhood and associated schooling on children.
A rigorous analysis of program effects four to seven years following random assignment found
no impacts on the reading or math achievement of children, i.e., students from families in the
three arms of the study performed at the same level.123 This is consistent with the low impact of
neighborhood poverty on achievement test outcomes reported in the Reardon and Montgomery
County studies.
A recent analysis by Chetty and colleagues involves longer-term follow-up of children in the
MTO study using earned income and college-going from IRS tax records as the outcomes of
interest.124 In addition to providing an overall impact estimate, the authors of the study report
results disaggregated by subgroup: children who were below the age of 13 at the time of
random assignment vs. older children. As indicated in the following table, the study finds a
statistically significant positive impact on adult earnings for children who were less than age
13 at the time of random assignment to the voucher condition that required a move to a highincome neighborhood (the intent to treat, or ITT, estimate is based on the offer of the voucher
whereas the treatment on treated estimate, or TOT, is based on the actual use of the voucher).
For the younger children the Section 8 voucher also leads to positive findings, but they do not
reach statistical significance. In contrast, the direction of influence for both the experimental and
Section 8 voucher conditions is negative but not reaching statistical significance for children who
were age 13 or older at the time their families were randomly assigned.
Results for college attendance and the quality of the college attended, not represented in the
table, also were positive and statistically significant for the experimental group of younger
children whereas they were negative, larger, as well as statistically significant for the children
who were older at random assignment.
Table 2. Impacts of MTO on children’s income in adulthood W-2 earnings ($)
Children < age 13
Children age 13-18
ITT
TOT
ITT
TOT
Exp. vs. control
1339.8*
3476.8*
-761.2
-2426.7
Sec. 8 vs. control
687.4
1723.2
-1048.9
-2051.1
Source: Raj Chetty, Nathaniel Hendren, and Lawrence F. Katz, “The Effects of Exposure to Better Neighborhoods
on Children: New Evidence from the Moving to Opportunity Experiment,” Table 3, 2015, http://scholar.harvard.edu/
files/hendren/files/mto_paper.pdf.

CENTER ON CHILDREN AND FAMILIES AT BROOKINGS

WHITEHURST, REEVES, AND RODRIGUE

49

The finding of positive long-term labor market and college-going impacts for younger children
and negative impacts for older children, when combined with the results of the earlier analysis
showing no impacts on achievement test scores, suggests that neighborhood poverty matters
for outcomes that may be mediated by the expectations and behavior of peers such as collegegoing but not for academic achievement in school. For that, as the previously reviewed studies
suggest, it is the school that matters.
The mixed effects for college-going and earned income, with signs in the positive direction
for the children in the sample who were pre-teens at the time of random assignment and in
the other direction for teenagers suggests, first, that neighborhood interventions should focus
on families with young children. Second, if they do not, the overall program impacts on the
outcomes for children, summing across all age groups, are likely to be small to nil.
Charlotte-Mecklenburg. A notable transition in large public school districts over the last decade
is the growth of public school choice. In a well-designed public school choice system, families
rank-order the schools in which they seek to enroll their children aided by available and easily
understood comparative information on school performance. All public schools within a district
are available as choices for all families. The assignment of a student to a particular school is
entirely dependent on the family’s preference, conditional on the lottery number they draw.
The conceptual advantage of such open-enrollment systems is that, coupled with available
transportation for students, they break the bond between neighborhood demographics and
school demographics and quality. Ordinarily, affluent families, by virtue of their place of
residence, gain access to the best public schools. That need not be the case under a public
school choice plan. However, the quality of the school a student attends by virtue of the parents’
choice is dependent on the information available to the parents and how they use it.
Several studies have examined the impact of a public school choice program that operated in
the Charlotte-Mecklenburg, North Carolina school district in the early 2000s, replacing three
decades of busing. Similar to all school choice programs, parents rank-ordered their school
preferences, which directly impacted their child’s school assignment. Unlike typical choice
systems, the one in Charlotte provided a preference to higher-poverty and lower-performing
students who chose lower-poverty and higher-performing schools.
Hastings and Weinstein carried out an intervention study in which they demonstrate, first, that
parents who are sent a printed form with information on the standardized test score averages
from the previous year of schools that are available for choice choose higher performing schools
than parents who have to rely only on the complicated, multidimensional information available
on the district’s website.125 Second, they show that there are large impacts (effect size = 0.41)
on student test scores of the quality of the school selected (as indexed by the school’s previous
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test scores). Thus, moving students to higher-performing schools via the information provided in
the school choice process can have a significant impact on their achievement.
Deming et al. use the same Charlotte-Mecklenburg public school choice system to examine
postsecondary outcomes.126 In this case, they compare outcomes for students who won lottery
admission to their first choice school vs. those who did not. They examine impacts on high
school graduation, postsecondary attendance, and degree completion. They find no effects for
males and large impacts for females.  Females who won the lottery to attend their first choice
school compared to the lottery losers had higher grade point averages, were more likely to take
the SAT, completed significantly more college coursework, and were 14 percentage points more
likely to complete a four-year college degree.
Most importantly for our focus and consistent with the results from the previously described
study, the Deming et al. study finds that lottery winners with the largest gains in school quality
relative to their neighborhood school experienced the largest gains in postsecondary attainment.
Their findings also suggest that it is the instructional aspects of the school as captured
by measures of teacher quality and value-added to academic achievement from baseline
achievement scores that are the most important contributors to the observed impacts. They find
that lottery winners from low-quality neighborhood schools who attend their first-choice school
access peers that are significantly stronger academically than those in their neighborhood
schools (e.g., 0.36 standard deviations higher eighth-grade math scores), but similar in terms of
demographics.
Taken together, the two studies of the Charlotte-Mecklenburg choice system demonstrate that
moving low-income minority students from low-quality neighborhood schools to higher-quality
schools that are further away geographically through a choice system has an impact on student
achievement and postsecondary success for some students, and that this impact appears to be
mediated by school quality rather than the racial and economic composition of the student body
in the choice schools.
Recall from the study of Montgomery County that schooling impacts for students from lowincome families were found only in schools serving extremely economically advantaged and
atypically white student bodies. That appears to differ from the Charlotte-Mecklenburg results.
But there was no measure of school quality in the Montgomery County study and no comparison
group of low-income students who did not have the opportunity by virtue of a housing policy to
live in and attend any Montgomery County school. Further ,the Montgomery County study was
of elementary school students whereas the studies of Charlotte-Mecklenburg included high
school. It may be that school quality is paramount and powerful when the alternative is a lowperforming, high-poverty neighborhood school, whereas when the context and counterfactuals
are the neighborhood schools in a very affluent suburban county, only extreme demographic
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advantage makes a difference. And there are many reasons, including the results from the
MTO study, to believe that the impacts for economic integration and school quality for younger
students are different than for older students.

CHARTER STUDIES
The observational and intervention studies we have reviewed suggest, first, that the observed
association between racial and economic segregation at the school level and academic
achievement are largely a function of the socioeconomic background of families rather than
race. Poverty at the school level is a strong correlate of academic achievement and academic
gains. The intervention studies suggest that a significant portion of the association between
school level poverty and academic achievement is mediated by school quality. In other words, it
is that poor children get poor schools rather than poor children produce poor schools.
This hypothesis is strengthened considerably by research on charter schools, which are
publicly-funded schools of choice that are managed outside the traditional school district
system. As we described in our introduction, charter schools across the nation perform only
slightly better than regular public schools.127 But there is a subset of charter schools serving
overwhelmingly black and poor students in large cities using a so-called “no excuses” education
model in which students have experienced dramatically higher achievement than comparable
students attending regular public schools. The impact of these schools has been examined in
gold standard randomized designs based on comparisons of lottery winners who receive an
offer of admission to their preferred charter school vs. lottery losers who typically remain in their
neighborhood traditional public school.128 The impact of these schools, including those that are
not oversubscribed and thus not subject to a lottery for admissions, has also been examined
in matched comparison designs in which academic gains are compared for similar students
in these charter schools vs. the traditional public schools that most frequently lose students
to these charters.129 It is important to note that these schools educate a small proportion of
students compared to traditional public schools and that there are caps on their growth in many
states.
The research literature on charter school impacts is extensive and recent. We cite in the
previous paragraph a meta-analysis, five random assignment lottery studies, and a national
matched student comparison study. We will not provide a detailed analysis of these studies.
Rather, we focus on the outcomes that are most important with respect to the impacts of school
quality and racial/economic segregation on student achievement. These are that:
•

Student achievement is substantially higher in urban charter schools, in particular those
that focus on academic achievement, than in comparison traditional public schools serving
the same neighborhoods and students. The national quasi-experimental study finds that
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students enrolled in urban charter schools experience 0.06 standard deviations greater
growth in math and 0.04 standard deviations greater growth in reading per year than their
matched peers in traditional public schools.130 A study of Boston charter middle schools
using a random assignment lottery design found that they generate gains of about 0.36 of
a standard deviation per year in math and 0.12 of a standard deviation in reading.131 These
are very large impacts, and they can cumulate from year to year.
•

Charter school impacts are substantially larger for low-income and minority students than
for more advantaged students. A study carried out by the federal government’s Institute
of Education Sciences included virtually every charter nationally that was oversubscribed,
subject to a lottery, and had achievement test scores available. The study found that the
percentage of students eligible for free or reduced-price meals in a charter school was
positively and significantly related to impacts on mathematics scores. In other words, the
poorer the student body, the better the school performed. In contrast, charter schools
serving fewer disadvantaged students had statistically significant negative impacts on both
reading and mathematics.132 Similarly, a study of Massachusetts charters found that urban
charter middle schools generate much larger positive effects for non-whites and freelunch-eligible applicants than for white applicants. At the same time, nonurban charters
do not seem to be raising scores for the same type of student. The authors conclude that,
“this suggests that something about the schools themselves rather than the student body
composition drives large urban charter gains.”133

•

The urban charter schools producing these substantive academic gains are often more
segregated than traditional public schools serving the same general catchment areas,
according to the studies described in the previous section. Urban charters disproportionately
serve low-income and minority, particularly black, students.

The takeaway from the charter studies, when combined with the research previously reviewed,
is that school quality is the primary determinant of student achievement. Race matters primarily
through its association with poverty, and poverty matters primarily through its association
with school quality. As seen in the charter studies, high-quality schools can exist and thrive
with little racial or economic diversity. In fact, some of the high-performing charters have a
curriculum and approach that is tailored to the unique needs of a relatively culturally, racially,
and economically homogenous student body. Note in this regard that white students see limited
or no academic gains in the very same Boston charter schools in which gains for black students
are impressively large.134
These findings and conclusions do not, of course, support an argument for more racially and
economically segregated schools. They do, however, provide evidence that supports a focus on
quality schools for students and suggest that economic and racial integration of schools is an
indirect route to that goal, and not necessarily essential to its achievement.
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6. Conclusion
The U.S. is an increasingly diverse nation, but remains a highly segregated one. Our schools
reflect both our separateness and our inequality. Hispanic and especially black students are
more likely to be poor, to live in low-income neighborhoods, and to attend lower-quality schools.
The segregation of schools has been a political flashpoint in U.S. history, and a key element in
the civil rights movement and the legislation it inspired. It is hardly surprising that evidence of
racial segregation in schools provokes strong reactions. In large part this is because separate
has almost always, in practice, meant unequal.
Following the sharp drop in the segregation of black and white students in the 1960s and
1970s (somewhat undermined by suburban “white flight”), the diversification of schools in
recent decades has been driven largely by the increase in the Hispanic and Asian American
populations. While there is wide variation between different parts of the country, on aggregate,
black and white students have become no less segregated from each other in recent decades.
The desire for more integrated schools is understandable. But it is helpful to be as clear as
possible about what lies behind that desire. If the main objective is to narrow racial achievement
gaps, we need to understand to what extent, and in what way, segregation influences those
gaps. The weight of evidence suggests that, at least in the context of the education system, the
worse educational outcomes for minority students are the result not of the racial composition
of their schools, but the economic backgrounds of their fellow students, and the quality of the
school itself—both of which are strongly correlated with race.
Studies of urban charter schools provide some of the most compelling evidence for the
proposition that good schools can make a big difference, especially for students in the
most disadvantaged circumstances. But charter schools are also, on average, more
racially segregated than traditional public schools—especially for white and black students.
Policymaking is always a balancing act, and requires a careful weighing of different objectives
that may not always run easily together. Reducing school segregation and improving the quality
of schools serving minority students are both important goals, but they are not the same.
Policy should be based on a clear idea of what goals we are trying to achieve, and on the best
evidence for how to reach them.
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the metro level, to provide further evidence that the potential exposure of black students to
majority-white schools was much higher than 43 percent in 1986. The 1986 Current Population
Survey, for example, shows that only 18 percent of black children ages 5-17 lived in the 22
metros (out of 149 total) that were minority non-Hispanic white. So in the absence of metrolevel segregation in 1986, we would’ve expected the 43 percent exposure rate described by
the UCLA researchers to be closer to 80 percent—double the integration American society had
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areas, using the same averaging approach. Specifically, they find that the within district blackwhite dissimilarity index fell from 78.5 percent in 1968-71 to 49 percent in 1990.
57.
See technical note in footnote above; Logan and Oakley, “The Continuing Legacy.”
58.
“Average” here refers to the national average of district-level segregation.
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the first urban school has 100 white students and no black students; the second urban school
has no white students and 100 black students. Pretend that both the suburban schools have
100 white students each. So in time period one, we have:
			Black
School 1 (urban)
100
School 2 (urban)
0
School 3 (suburban) 0
School 4 (suburban) 0
Total			
100

White
0
100
100
100
300

Total
100
100
100
100
400

Now say that we integrate the urban district, by equalizing the racial groups in the two
urban schools, but that this causes half the urban white students to leave for the suburban
district:
			Black
School 1 (urban)
50
School 2 (urban)
50
School 3 (suburban) 0

White
25
25
125

Total
75
75
125
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School 4 (suburban) 0
Total			
100

125
300

125
400

Now, in the first time period, the school-level dissimilarity index was 100 percent—
complete segregation. In the second period, the urban schools have been integrated at least
(which is more than we could say before), so the school-level dissimilarity index falls to 83
percent.
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76.
Though obviously they are in many ways.
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rates for minority boys. This, the authors note, is in spite of efforts by the district to provide
“compensatory” resources to the schools that became more heavily poor and minority.
85.
Stroub and Richards, “From Resegregation to Reintegration.”
86.
https://www.brookings.edu/blog/brown-center-chalkboard/2015/09/10/growing-economicsegregation-among-school-districts-and-schools/
87.
John R. Logan, “Choosing Segregation: Racial Imbalance in American Public Schools,
1990-2000” (Albany, NY: Lewis Mumford Center for Comparative Urban and Regional
Research, 2002), https://s4.ad.brown.edu/Projects/USSchools/reports/report4.pdf; Gary Orfield
and Chungmei Lee, “Historic Reversals, Accelerating Resegregation, and the Need for New
Integration Strategies” (Los Angeles: Civil Rights Project at UCLA, August 2007), https://
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90.
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94.
Whether or not these individual families intend to increase segregation (if they do),
or should care about their potential impact on segregation patterns are separate, normative
questions. We will return to these later on.
95.
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student bodies (failing to meet the standard could mean losing funding from the Commissioner
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magnets. Finally, as in the EMO study by Moiron et al, Cotto and Feder find that Connecticut
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98.
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2007 paper. The authors find that the nature of the charter-segregation dynamic in North
Carolina has changed since the late 1990s. Before, the charter-segregation effect was related
to black students’ decisions to attend mostly black schools. But the authors note that since then,
there has been a proliferation of predominantly white charters in North Carolina, which they
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99.
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happen to live in different parts of the state. It seems more likely, however, that white students’
exposure to Hispanic students would be higher in the absence of residential segregation
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for students who never attended TPSs—most importantly, students who begin in charter schools
in kindergarten.”
Miron, Urschel, Mathis, and Tornquist (2010) looked at charter education management
organizations (EMOs), and compared their schools to the “sending districts” of the traditional
public school system. The authors use 2007 data on for- and non-profit EMOs, covering 968
schools (or 89 percent of EMO-run schools). In 2010, EMOs operated about one-third of all
charter schools. Some of the EMOs represent the ugly, less successful side of the charter
experiment. The researchers found that only a quarter of these charters had compositions
similar to the sending districts, in terms of ethnicity, economic status, disability status, and ELL
need. Online charters showed especially skewed enrollments.
KIPP and many other EMOs served a similar or greater proportion of minorities, relative
to the sending district in which they were located. But other EMOs served substantially fewer
minority students and poor students; with respect to race and poverty, one of the most striking
traits of the EMOs is how heterogeneous their performance appears to be. But almost all of
the EMOs served fewer ELL students and fewer special needs students, save for a handful of
EMOs who made it their mission to serve these student. Some charters, like KIPP, inadvertently
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do a good job educating children. That is a normative question. The UCLA researchers,
by defining metro areas as their geographic unit, seem to imply that charters should have
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campaign=mediamalkuscharter; The other two data sources are EdFacts, which contains
information on school testing performance, and Office of Civil Rights data, which contains
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which often focus on the impacts of court-ordered district desegregation plans that followed
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Appendix A: PresidentTown
This appendix presents a hypothetical district before and after an integration initiative. We
calculate all five indices at both points in time: isolation, exposure, dissimilarity, Theil, and
divergence.

PRESIDENTTOWN BEFORE INTEGRATION
Percent of district that is white
63%

black
students in
district

Percent of district that is black
38%

black
students in
school i

white
students in
school i

white
students in
students in
school i
district

percent of
district white
students in
school i

percent of
district black
students in
school i

percent of
school that
is white

percent of
school that is
black

𝑏𝑏𝑖𝑖

𝑤𝑤𝑖𝑖

𝐵𝐵

𝑊𝑊

𝑤𝑤𝑖𝑖
𝑊𝑊

𝑏𝑏𝑖𝑖
𝐵𝐵

𝑤𝑤𝑖𝑖
𝑡𝑡𝑖𝑖

𝑏𝑏𝑖𝑖
𝑡𝑡𝑖𝑖

Hamilton

5

95

75

125

100

76%

7%

95%

5%

Jefferson

70

30

75

125

100

24%

93%

30%

70%

𝑡𝑡𝑖𝑖

Isolation and exposure indices
Average white
student’s exposure to
black students
21%

Average black
student’s exposure to
white students
34%

White student
isolation from black
students
79%

Black student
isolation from white
students
66%

Dissimilarity index

Dissimilarity index
value

Hamilton
Jefferson

|

𝑏𝑏𝑖𝑖 𝑤𝑤𝑖𝑖
− |
𝐵𝐵 𝑊𝑊
0.69

1

𝑏𝑏

𝑤𝑤

= ∗ ∑𝑛𝑛𝑖𝑖=1 | 𝑖𝑖 − 𝑖𝑖 |
2
𝐵𝐵
𝑊𝑊
69%

0.69
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Theil index

𝜋𝜋𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

𝜋𝜋𝑤𝑤ℎ𝑖𝑖𝑖𝑖𝑖𝑖

𝐵𝐵
𝑇𝑇

𝑊𝑊
𝑇𝑇

0.38

0.63

𝐸𝐸𝑖𝑖
𝑟𝑟

Hamilton

1
∑(𝜋𝜋𝑟𝑟𝑟𝑟 )𝑙𝑙𝑙𝑙 ( )
𝜋𝜋𝑟𝑟𝑟𝑟

𝑟𝑟=1

Jefferson

E
𝑟𝑟

1
∑(𝛱𝛱𝑟𝑟 )𝑙𝑙𝑙𝑙 ( )
𝛱𝛱𝑟𝑟

𝑟𝑟=1

0.66

𝑡𝑡𝑖𝑖 ∗ (𝐸𝐸 − 𝐸𝐸𝑖𝑖 )

0.20

46

0.61

5

Theil index for district
𝑛𝑛

𝑡𝑡𝑖𝑖 (𝐸𝐸 − 𝐸𝐸𝑖𝑖 )
= ∑[
]
𝐸𝐸 ∗ 𝑇𝑇
𝑖𝑖=1

0.39

Divergence index

𝑅𝑅

Hamilton
Jefferson

𝐷𝐷𝑖𝑖

𝑡𝑡𝑖𝑖
𝑇𝑇

𝑡𝑡𝑖𝑖
∗ 𝐷𝐷𝑖𝑖
𝑇𝑇

0.30

0.5

0.15

0.22

0.5

0.11

𝜋𝜋𝑖𝑖,𝑟𝑟
∑ 𝜋𝜋𝑖𝑖,𝑟𝑟 𝑙𝑙𝑙𝑙𝑙𝑙( )
𝜋𝜋𝑟𝑟

𝑟𝑟=1
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Divergence index for
district
𝑛𝑛

=∑
𝑖𝑖=1

𝑡𝑡𝑖𝑖
𝐷𝐷
𝑇𝑇 𝑖𝑖

0.26
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PRESIDENTTOWN AFTER INTEGRATION
black
students in
school i

white
students in
school i

black
students in
district

white
students in
students in
school i
district

percent of
district white
students in
school i

percent of
district black
students in
school i

percent of
school that
is white

percent of
school that is
black

𝑏𝑏𝑖𝑖

𝑤𝑤𝑖𝑖

𝐵𝐵

𝑊𝑊

𝑤𝑤𝑖𝑖
𝑊𝑊

𝑏𝑏𝑖𝑖
𝐵𝐵

𝑤𝑤𝑖𝑖
𝑡𝑡𝑖𝑖

𝑏𝑏𝑖𝑖
𝑡𝑡𝑖𝑖

Hamilton

36

64

75

125

100

51%

48%

64%

36%

Jefferson

39

61

75

125

100

49%

52%

61%

39%

𝑡𝑡𝑖𝑖

Isolation and exposure indices
Average white
student’s exposure to
black students
37%

Average black
student’s exposure to
white students
62%

White student
isolation from black
students
63%

Black student
isolation from white
students
38%

Dissimilarity index

Dissimilarity index value

Hamilton
Jefferson

|

𝑏𝑏𝑖𝑖 𝑤𝑤𝑖𝑖
− |
𝐵𝐵 𝑊𝑊
0.03

1
2

= ∗ ∑𝑛𝑛𝑖𝑖=1

|

3%

𝑏𝑏𝑖𝑖
𝐵𝐵

−

𝑤𝑤𝑖𝑖
|
𝑊𝑊

0.03
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Theil index

𝜋𝜋𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

𝜋𝜋𝑤𝑤ℎ𝑖𝑖𝑖𝑖𝑖𝑖

𝐵𝐵
𝑇𝑇

𝑊𝑊
𝑇𝑇

0.38

E
𝑟𝑟

𝑟𝑟=1

0.63

𝑟𝑟

∑

𝑟𝑟=1

Hamilton

𝐸𝐸𝑖𝑖

0.66

Theil index for district

𝑡𝑡𝑖𝑖 ∗ (𝐸𝐸 − 𝐸𝐸𝑖𝑖 )

1
(𝜋𝜋𝑟𝑟𝑟𝑟 )𝑙𝑙𝑙𝑙 ( )
𝜋𝜋𝑟𝑟𝑟𝑟

Jefferson

1
(𝛱𝛱𝑟𝑟 )𝑙𝑙𝑙𝑙 ( )
𝛱𝛱𝑟𝑟

∑

𝑛𝑛

=∑
𝑖𝑖=1

0.65

0.8

0.67

-0.7

𝑡𝑡𝑖𝑖 (𝐸𝐸 − 𝐸𝐸𝑖𝑖 )
[
]
𝐸𝐸 ∗ 𝑇𝑇

0.0007

Divergence index

𝑅𝑅

∑

Hamilton
Jefferson

𝑟𝑟=1

𝐷𝐷𝑖𝑖

Divergence index for
district

𝑡𝑡𝑖𝑖
𝑇𝑇

𝑡𝑡𝑖𝑖
∗ 𝐷𝐷𝑖𝑖
𝑇𝑇

0.0005

0.5

0.0002

0.0005

0.5

0.0002

𝜋𝜋𝑖𝑖,𝑟𝑟
𝜋𝜋𝑖𝑖,𝑟𝑟 𝑙𝑙𝑙𝑙𝑙𝑙( )
𝜋𝜋𝑟𝑟
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𝑛𝑛

=∑
𝑖𝑖=1

𝑡𝑡𝑖𝑖
𝐷𝐷
𝑇𝑇 𝑖𝑖

0.0005

WHITEHURST, REEVES, AND RODRIGUE

69

Appendix B: Equations for Segregation
Measures
EXPOSURE

For each large geographic area, like a school district:
𝑛𝑛

𝑥𝑥𝑖𝑖 𝑦𝑦𝑖𝑖
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = ∑[( )( )]
𝑋𝑋 𝑡𝑡𝑖𝑖
𝑖𝑖=0

The i term indexes smaller geographic units, like schools. xi is the number of people in school i
that belong to our group of interest (like the average black or white student). X is the number of
people in our larger geographic area from that group of interest. ti is the total population of the
each smaller geographic unit, i (which usually refers to schools).
𝑥𝑥𝑖𝑖

𝑦𝑦𝑖𝑖
𝑡𝑡𝑖𝑖

It follows that 𝑋𝑋 is school i’s share of the total district population of our group of interest, and
is the share of school i that belongs to the other group. We multiply these values for each
school, then sum all the values obtained for each school to obtain the district-wide exposure
index value.

ISOLATION

For each large geographic area, like a school district:
𝑛𝑛

𝑥𝑥𝑖𝑖 𝑥𝑥𝑖𝑖
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = ∑[( )( )]
𝑋𝑋 𝑡𝑡𝑖𝑖
𝑖𝑖=0

The i term indexes smaller geographic units, like schools. xi is the number of people in school
i that belong to our group of interest (like the average black or white student). X is the number
of people in our larger geographic area from that group of interest. ti is the total population of
school i.
𝑥𝑥𝑖𝑖

𝑥𝑥𝑖𝑖

It follows that 𝑋𝑋 is school i’s share of the total district population of our group of interest, and 𝑡𝑡𝑖𝑖
is the share of school i that belongs to our group of interest. We multiply these values for each
school, then sum all the values obtained for each school to obtain the district-wide isolation
index value.

𝑦𝑦𝑖𝑖

Note that the only difference between the exposure and isolation index is that we replace the 𝑡𝑡𝑖𝑖
𝑥𝑥𝑖𝑖
term with 𝑡𝑡 , because we are interested in the exposure of our reference group to same-group
𝑖𝑖
peers, rather than other-group peers.
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DISSIMILARITY

For each large geographic area, like a school district:
𝑛𝑛

1
𝑥𝑥𝑖𝑖 𝑦𝑦𝑖𝑖
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = ∗ ∑[ − ]
2
𝑋𝑋 𝑌𝑌
𝑖𝑖=0

The i term indexes smaller geographic units, like schools. xi is the number of people in school i
that belong to our first group. X is the number of people in our school district from our first group.
yi is the number of people in school i that belong to our second group. Y is the number of people
in our school district from our second group.

DIVERGENCE

To calculate the divergence index for a district, metro area, or the nation, we first calculate a
value for each school, Di:
𝑅𝑅

𝜋𝜋𝑖𝑖,𝑟𝑟
𝐷𝐷𝑖𝑖 = ∑ 𝜋𝜋𝑖𝑖,𝑟𝑟 𝑙𝑙𝑙𝑙𝑙𝑙( )
𝜋𝜋𝑟𝑟
𝑟𝑟=1

πi,r represents group r’s proportion of the population in school i; πr represents group r’s
proportion of the entire district, metro, or national population. We then use the Di values for a
given district, metro, or nation to calculate the overall divergence index value:
𝑛𝑛

𝐷𝐷 = ∑
𝑖𝑖=1

𝑡𝑡𝑖𝑖
𝐷𝐷
𝑇𝑇 𝑖𝑖

Here, T is the larger geography population for the district, metro, or nation. ti represents the
population of each school.

THEIL

To calculate the Theil index, we first calculate each district’s “entropy score,” which captures the
overall level of district diversity using r groups, where r can be two, three, or more.
𝑟𝑟

1
𝐸𝐸 = ∑(𝛱𝛱𝑟𝑟 )𝑙𝑙𝑙𝑙 ( )
𝛱𝛱𝑟𝑟
𝑟𝑟=1

𝑟𝑟

1
= ∑(𝛱𝛱𝑟𝑟 )𝑙𝑙𝑙𝑙
( to
) each group’s share of the total
In the formula above, r indexes our two 𝐸𝐸groups,
refers
𝛱𝛱𝑟𝑟
1
𝑟𝑟=1
district population, and E is the district entropy score.
1 For more on the Theil index, see Iceland (2004), available here: https://www.census.gov/housing/patterns/about/multigroup_
entropy.pdf.
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Similarly, each school has its own entropy or diversity score, calculated like this:
𝑟𝑟

1
𝐸𝐸𝑖𝑖 = ∑(𝛱𝛱𝑟𝑟𝑖𝑖 )𝑙𝑙𝑙𝑙 ( )
𝛱𝛱𝑟𝑟𝑟𝑟
𝑟𝑟=1

Where i indexes schools, and r indexes each group, as before
After calculating diversity scores for the district area, as well as for each school within the
district, we can calculate the district Theil index:
𝑛𝑛

𝑡𝑡𝑖𝑖 (𝐸𝐸 − 𝐸𝐸𝑖𝑖 )
𝑇𝑇ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑖𝑖𝑖𝑖𝑖𝑖𝑒𝑒𝑥𝑥 = ∑[
]
𝐸𝐸 ∗ 𝑇𝑇
𝑖𝑖=1

Where ti is the total population of school i, T is the overall district population, n is the number of
schools in the district, and E and Ei are the quantities we calculated above.
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