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Foreword

By Amber M. Northern and Michael J. Petrilli

As conservatives working in education, we find ourselves drawn to Chief Justice John
Roberts’s observation that “it is a sordid business, this divvying us up by race.” Along with
Dr. King, we want to believe in a world where everyone is judged by the content of their
character, not the color of the skin. And as such, we tend to think that teachers should be
hired based on the quality of their instruction and their fit with a school’s mission—not
their race or ethnicity. So we've been skeptical, even uncomfortable, about efforts to
“match” students and teachers based on their race.

As the literature on “student-teacher race match” has expanded, however, we've found
ourselves confronted with a simple empirical truth: There's mounting evidence that
students who have one or more same-race teachers experience clear advantages, at least
some of the youngsters, at least some of the time. We may favor a race-blind world, but
for children of color especially,

exposure to teachers of the ll

same race over the course

of their educational careers -..[F]or children of color
seems to make a substantial, especially, having one or more
positive difference. teachers of the same race over
Not only have math and the course of their educational
Engllsh Ianguage arts test careers seems to mal(e a
scores risen significantly . o .
. substantial, positive difference.
for both black and white
elementary school students ”

taught by same-race teachers,

but the impact of having just one same-race teacher during one's time in the lower grades
also increases black students’ odds of graduating from high school and enrolling in
college. These matches also show positive nearer-term impacts on student attendance and
discipline. Similar benefits occur in other educational settings, too, including community

colleges.

As believers in various forms of school choice, including public charter schools, we
naturally wondered whether the success of urban charter schools at boosting achievement
and other outcomes might be due to their greater success in recruiting a diverse teaching
staff. It stands to reason that schools where the diversity of the instructional team more
closely resembles that of the students are likely to have more students of color assigned a


https://www.nber.org/papers/w8432
http://ftp.iza.org/dp10630.pdf
https://onlinelibrary.wiley.com/doi/full/10.1111/psj.12229
https://onlinelibrary.wiley.com/doi/full/10.1111/psj.12229
https://www.nber.org/papers/w17381
https://www.nber.org/papers/w17381
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teacher of the same race. Do such matches actually occur more often in the charter sector
than in traditional public schools? And if so, are the benefits similar or different between
sectors? To our knowledge, nobody had yet investigated these particular questions, so

we turned to one scholar we were confident would know for sure: Dr. Seth Gershenson,
Associate Professor at American University.

Seth is one of a handful of scholars who first rigorously examined the impact of race match
and helped elevate its importance in education policy circles. He's studied not only the
long-run impact of same-race teachers on students, but also its effect on intermediate
pupil outcomes and on teachers’ beliefs. He confirmed that we were entering uncharted
territory, and he was eager to augment his existing scholarship.

So began the present study. You can read much more about Dr. Gershenson's findings

in the report itself (or executive summary, if you choose). But in a nutshell, he finds that,
though white students are about equally likely to have a white teacher in either traditional
public or charter schools, black students in charters are about 50 percent more likely to
have a same-race teacher than their black counterparts in traditional public schools (even
when restricting the comparison to schools in urban areas). He also finds that the impact
of having a same-race teacher is twice as large in charter schools as in traditional public
schools, though those differences are statistically insignificant, likely due to small sample
sizes. Finally, within charter schools, the effect of having a same-race teacher is about twice
as large for nonwhite students as for white students.

We don't know for sure whether and ll
why student-teacher race match

appears to have a bigger impact But what is clear is that
in the charter sector, particularly charter schools—in North
for kids of color. Perhaps there's a . .
. . Carolina at least—are doing
compounding effect in some charters X ..
with a "high expectations” culture a much better job recruiting
and a sizable proportion of teachers a diverse teaching force...
of color who may also have high
expectations of same-race students. ”

But what is clear is that charter schools—in North Carolina at least—are doing a much
better job of recruiting a diverse teaching force, and are subsequently more likely to match
teachers and students on the basis of race. This may explain at least some of the student
achievement advantage that urban charter schools enjoy compared to traditional public
schools.

Moreover, amid shameful and bizarre allegations linking charter schools to the era of Jim
Crow segregation, it was not lost on us that the effects of student-teacher race match were
virtually identical whether a school was mostly white or mostly nonwhite.

Let's repeat that: Not only do urban charter schools—serving mostly children of color—
outperform their traditional public school peers when it comes to test scores and other
outcomes, they also do a better job recruiting teachers of color, which means that more
black and brown kids get the experience of being taught by a same-race teacher.

Now, maybe we are missing something, but that sure sounds progressive to us. One might
assume, then, that as the Democratic Party continues to move left, its liberal wing would
embrace charter schools. Not so much.


https://ies.ed.gov/ncee/pubs/20104029/
https://www.the74million.org/article/response-an-off-target-analysis-of-schools-and-segregations-is-yet-further-evidence-that-charters-are-gaining-ground-and-opponents-are-getting-desperate/
http://blogs.edweek.org/edweek/teacherbeat/2017/07/teachers_union_president_randi_devos.html?r=1064937240
http://blogs.edweek.org/edweek/teacherbeat/2017/07/teachers_union_president_randi_devos.html?r=1064937240
http://urbancharters.stanford.edu/overview.php
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To wit:

Writing for In the Public Interest, Jeremy Mohler claims that “Charter schools
aren't progressive. They're a way to avoid funding the education of all students.”

Other Dems agree that “There is no 'progressive case' for charter schools. " And
they hassle their charter-supporting brethren at the Center for American Progress
"to focus its advocacy on pressuring policymakers and government leaders to
provide public schools with the resources they need to attend to the needs of all
students rather than advocate for charter schools and other options that actually
hurt public schools and the students left in them.”

The Education Opportunity Network piles on, bemoaning “the longstanding
effort by establishment Democrats to boost private operators of charter schools
[that] avoid([s] inconvenient truths about these schools and hides its [sic]
ideological agenda.”

The debate shows no sign of letting up, with presidential hopeful Cory Booker now caught
in the crosshairs. A recent headline from New York Magazine says simply, “Cory Booker Has
a School Choice Problem.” That's because his views on charter schools “have gone out of
fashion with many Democrats,” which “creates a conundrum for Booker,” whose legacy as
Newark's mayor was based on the proliferation of charter schools. And all of this is having
real-world ramifications, as the Democrat-led House Appropriations Committee recently
voted to cut $40 million from the federal charter schools program. (Likewise, presidential
hopeful Bernie Sanders recently called for a moratorium on federal funding of charter
schools.)

Again, we don't reside on the left, but we find ourselves scratching our heads, given that
urban charter schools have been found to be so effective at boosting achievement and
college success for low-income kids and kids of color. And that competition from charters
seems to help public schools improve, too. Sure seems progressive.

Now here in the present study is more evidence of how progressive charter schools are.
They do a better job recruiting a diverse workforce and therefore matching kids of color
to teachers of color (mostly because they have more black teachers in the first place). And
doing so may help to explain their superior results.

One might hope, like we did, that matching students and teachers by race wouldn't matter
in terms of the benefits gleaned by kids. But that's not what the evidence is showing. We
think, then, that this latest research provides an opportunity to practice humility on both
sides of the ideological spectrum in light of what's best for students.

For those of us in conservative quarters, that means acknowledging that a focus on race is
sometimes needed for all students to thrive and shine.

For those in progressive quarters, that means acknowledging that traditional public
schools have something to learn from their charter school peers, at least when it comes to
recruiting a diverse workforce.

May we all humbly accept the invitation afforded to us!


https://medium.com/in-the-public-interest/charter-schools-arent-progressive-they-re-a-way-to-avoid-funding-the-education-of-all-students-91419d236cee
https://truthout.org/articles/there-is-no-progressive-case-for-charter-schools/
https://www.americanprogress.org/issues/education-k-12/news/2017/10/24/440833/the-progressive-case-for-charter-schools/
https://educationopportunitynetwork.org/a-new-push-for-charter-schools-should-anger-progressives-heres-why/
http://nymag.com/intelligencer/2019/02/cory-booker-has-a-school-choice-problem.html
http://nymag.com/intelligencer/2019/02/cory-booker-has-a-school-choice-problem.html
https://www.chalkbeat.org/posts/us/2019/02/01/cory-booker-education-reform/
https://www.chalkbeat.org/posts/newark/2019/02/08/in-newark-cory-bookers-most-enduring-legacy-may-be-citys-spreading-charter-schools/
https://appropriations.house.gov/sites/democrats.appropriations.house.gov/files/FY2020%20LHHS_Report.pdf
https://www.nytimes.com/2019/05/18/us/bernie-sanders-education-plan.html
https://urbancharters.stanford.edu/download/Urban%20Charter%20School%20Study%20Report%20on%2041%20Regions.pdf
http://thealumni.the74million.org/major-charter-networks-are-leading-a-revolution-as-the-first-wave-of-charter-graduates-earn-college-degrees/
https://drive.google.com/file/d/0BxrKdaoARx08Y19ZdEF5emhxbTQ/view

Executive Summary

There is growing awareness of the benefits of teacher diversity, and specifically of students
having access to teachers from the same racial or ethnic background. Several studies have
shown that children who have at least one same-race teacher in primary school have fewer
absences and suspensions, higher test scores, and are more likely to graduate high school
and enroll in college.

But to what extent, if any, do the benefits of having a same-race teacher vary by type of
school? We simply don't know, as existing research either focuses exclusively on traditional
public schools or fails to distinguish among sectors (e.g., traditional public schools, charter
schools, and private schools). Knowing whether differences in student-teacher race match
exist across sectors could improve how we recruit and develop educators, as how a school
is organized and governed might moderate the benefits of having a same-race teacher.
Moreover, greater representation of black teachers might help explain the success of
many urban charter schools that serve majority black populations, an explanation that has
received short shrift in research and policy circles.

Dr. Seth Gershenson, Associate Professor at American University, investigates these and
other topics in the current study. Gershenson has conducted several prior studies on
teacher demographic representation and extends that research herein by addressing three
key questions:

1. Is student-teacher race match more common in traditional public or charter
schools?

2. Is the effect of having a same-race teacher larger in traditional public or charter
schools?

3. Do sectoral differences in the same-race-teacher effect vary by schools’ locale,
size, or demographics?

The study was conducted in North Carolina, a state with a diverse demographic and
socioeconomic profile. Although we cannot claim that these findings are applicable to all
states, North Carolina’s public education system generally resembles those of many other
large states, and results there tend to align with those that use nationally representative
data.
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Gershenson analyzed data from self-contained classrooms, grades three to five, in North
Carolina from academic years 2006—07 through 2012—-13. This information covers all

public elementary school students in the state—traditional and charter—and includes
demographic information on students and teachers, end-of-grade test scores in math and
English language arts (ELA), and basic school information. The seven-year span allows for
within-student comparisons and computation of academic growth from year to year.

Because schools vary in the proportion of black teachers on staff and students are not
randomly assigned to schools, Gershenson compares students to others in the same
grade who attend the same school in the same year, for a total of 1.8 million complete
observations. The study yielded five findings, summarized below with a key figure for each.

KEY FINDING 1: Traditional public schools and charter schools
serve the same proportion of black students, but charter schools
have about 35 percent more black teachers.

Figure ES-1. While previously overrepresented in North Carolina’s charter
schools, as of 2013, black students are evenly represented in traditional and
charter schools, while black teachers are more likely to teach in the latter.
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KEY FINDING 2: Black students in charter schools are more than
50 percent (13 percentage points) more likely to have a black
teacher than their traditional public school counterparts, but
white students are equally likely to have a white teacher across
the two sectors.
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Figure ES-2. Relative to their black peers in traditional public schools, black
students in charter schools are significantly more likely to have same-race
teachers.

. White Students in Charters . Black Students in Charters
W4 White Students in TPS Black Students in TPS
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Note: Figure ES-2 is constructed using data from Appendix A, Table A-2.

KEY FINDING 3: Race-match effects are nearly twice as large in
the charter school sector as in traditional public schools, though
these differences are statistically insignificant, likely due to small
sample sizes.

Figure ES-3. Overall, same-race teachers boost math performance by
almost 2 percent of a SD, but this effect is larger in charter schools than in
traditional public schools.
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Note: Figure ES-3 is constructed using data from Appendix A, Table A-3. All three effects are statistically
significantly different from zero. However, the difference between traditional public schools and charters is not
itself statistically significant, likely due to the relatively small sample of charter school students.
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KEY FINDING 4: In charter schools, race-match effects are twice as
large for nonwhite as for white students, while no such difference
exists in traditional public schools.

Figure ES-4. In charter schools, the effect of having a same-race teacher
on math scores is twice as large for nonwhite as for white students,
though no such difference is found in traditional public schools.

2%

Effect of Same-Race Teachers on
Math Scores (Percentage of SD)

. White Students . Nonwhite Students

Charter Schools

TPS

Note: Figure ES-4 is constructed using
data from Appendix A, Table A-4.
Nonwhite includes students of any race
other than white. Pooling nonwhite
student groups enabled analyses not
possible when examining black students
separately. The gap between white and
nonwhite students in traditional public
schools is not statistically significant.

KEY FINDING 5: Race-match effects are relatively constant across
school locales, enroliments, and compositions.

Figure ES-5. Race-match effects exist in both charter schools and traditional
public schools, though they’re larger in charters, regardless of school
demographics, locale, or size.
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Note: Figure ES-5 is constructed using data from Appendix A, Table A-6. All of the traditional public school estimates
are statistically significantly different from zero. For charters, only the urban locale and medium school size estimates
are statistically significantly different from zero. School size equates to the largest third, the middle third, and the

smallest third by student enrollment.
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Since the effects of having a same-race teacher appear stronger in charter schools than
in the district sector—and stronger still for nonwhite students—it's encouraging that
the charter sector has more of these matches between black students and teachers,
due largely to having more black teachers in the first place. This is clearly an overlooked
dimension of charter effectiveness.

Learning more about these impacts is an area ripe for future research. In the meantime,
traditional public schools might seek to emulate their charter school counterparts when it
comes to boosting the number of teachers of color they hire, though there remains room
for improving teacher diversity, not to mention academic achievement, in both sectors.



Introduction

Large and persistent racial gaps in educational attainment are among the greatest
challenges in American education, suggesting that large segments of our population are
falling short of their potential while contributing to social division and feelings of injustice.
That's particularly troubling since we know that education can boost social mobility,
moving many young people out of poverty and firmly into the middle class.

Many factors having to do with "opportunities to learn” boost the odds that young

people will succeed, including access to high academic standards, rigorous coursework,
and after-school learning opportunities. But what if institutional factors, in particular the
racial composition of the teaching force, were also part of the solution? There is growing
awareness of the benefits of teacher diversity, and specifically of students having access to
teachers from the same racial or ethnic

background. In fact, a series of high- ll

profile studies has shown that children

who have at least one same-race teacher But to what extent (if any)

in primary school have fewer absences do the benefits of having

and suspensions, higher test scores, and t h

are more likely to graduate high school R s U E LG LR/

and enroll in college.’ by type of school?

But to what extent (if any) do the ”

benefits of having a same-race teacher

vary by type of school? We haven't known the answer, as existing research either focuses
exclusively on traditional public schools (TPS) or fails to distinguish among sectors

(e.g., traditional public schools, charter schools, and private schools). Knowing whether
differences in student-teacher race match exist across sectors could improve how we
recruit and develop educators, as a school’s organization might moderate the benefits of
having a same-race teacher. Moreover, greater representation of black teachers might help
explain the success of many urban charter schools that serve majority black populations,
an explanation that has received short shrift in research and policy circles.

This study analyzes differences in student-teacher race match by (public) school sector and
thus explores a possible source of charter school effectiveness: greater racial diversity in
teaching staffs.? Specifically, we address three key questions:
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1. Is student-teacher race match more common in traditional public or charter
schools?

2. Is the effect of having a same-race teacher larger in traditional public or charter
schools?

3. Do sectoral differences in the same-race-teacher effect vary by schools’ locale,
size, or demographics?

We address these questions using longitudinal administrative data from North Carolina on
all grade 3-5 public school students (TPS and charter) from the 2006—-07 through 2012-13
academic years.® We look at whether having a same-race teacher impacts end-of-grade
test scores in math and English language arts (ELA). These methods are explained in
Section lll. Methodology and Appendix B, but the essential point is that we control for
factors that might jointly influence assignment to a same-race teacher and performance
on the end-of-grade test, arguably yielding causal estimates of the effect of student-
teacher race match on student academic outcomes.

10



Background

THE RESEARCH ON STUDENT-TEACHER RACE MATCH

The benefits of student-teacher demographic match are well documented in numerous
settings. A seminal study by Thomas Dee of Stanford University used experimental data
from Tennessee's Student-Teacher Achievement Ratio (STAR) project, in which students
and teachers were randomly assigned to classrooms in grades K-3; he found that math
and ELA test scores of both black and white primary school students increased significantly
in years when the students were taught by a teacher of the same race.* Subsequent
research has used Project STAR's experimental

data, as well as longitudinal administrative data ll

from North Carolina, to show that having even .“[T]here are a

one same-race teacher while in primary school
dramatically increases black students’ chances of
graduating high school and enrolling in college.® that race match and

The basic finding that student-teacher race match isjeliects mlght vary
predicts higher test scores in at least certain K-8 between the sectors.
grades and subjects has been replicated in three ”
states, including Florida, North Carolina, and

Tennessee.® It has also been replicated in educational settings as disparate as community
colleges and an elite law school (where the outcome is course grades, not test scores).’
Coupled with positive impacts on intermediate outcomes such as student attendance and
suspensions, the literature suggests that the effects of race match on test scores are useful

in predicting long-term outcomes of interest.?

number of reasons

RACE MATCH IN CHARTER SCHOOLS

This study's most original contribution is the merging of previously distinct literatures

and policy debates surrounding charter school effectiveness on the one hand and the
racial representativeness of the teaching force on the other.? Though previous research on
race-match effects has either excluded charters or implicitly lumped them with traditional
schools in one "public school” category, there are a number of reasons that race match
and its effects might vary between the sectors. For example, research suggests that some
“traditional” school inputs known to boost performance in traditional public schools—
such as class size, per pupil expenditures, and teacher qualifications—are less predictive

11
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of achievement in charter settings.” This implies more generally that the educational
processes in charters are systematically different from those in traditional public schools.

Moreover, some of those differences may play into how and why having a same-race
teacher matters for achievement. For example, so-called “no excuses” charter schools
prominently feature a culture of high expectations." Studies have shown that black
teachers have significantly higher expectations for black students than do white teachers
and that high expectations significantly improve college completion rates. That said, we
don't know exactly how school culture, teacher race, and high expectations interact in the
charter sector and whether one more of these factors play a greater role there than in the
traditional public school sector.”” More generally, race-match effects in charter schools
may also be muted (or heightened) by contextual differences, such as teachers’ levels of
experience or training or school governance.

Since our data are from North Carolina, we now turn to the somewhat tumultuous history
of charter schools in that state. Half a century ago, to put it bluntly, the proliferation of
public school choice programs and private schools in the Tar Heel State provided a way
for white families to avoid court-ordered school integration. And there is some concern
that the current charter school movement similarly facilitates racial segregation, although
North Carolina’s 1996 bipartisan charter legislation sought to address that.” That law
explicitly banned racial discrimination

in admissions and set the goal of each ll

school's student body “reasonably

reflecting” the racial and ethnic mix of ...[R]ace-match effects in

the community in which it iilocated charter schools may also be
within one year of opening. muted (OI‘ heightened) by

Charter schools in North Carolina are contextual differences...

subject to the same end-of-grade

testing requirements as traditional ”

schools, as well as the same health,

safety, and disciplinary policies. However, like charter schools elsewhere, they also have
greater autonomy in key aspects of their operation, including teacher personnel decisions.
Of particular relevance to the current study, North Carolina requires that only half the
teachers in charter schools be certified.” Given racial gaps in passage rates on teacher
certification tests, this relaxed rule might contribute to sector differences in the racial
representation of the teaching force.

Against this backdrop, black students were initially overrepresented in North Carolina’s
charter sector, though this trend has recently reversed. Today, black students are evenly
represented in North Carolina charters, while white students are actually overrepresented,
unlike the pattern in charter schools in other states.' Still, the goal of racial integration
has not yet been realized in the Tar Heel State, as the majority of charter schools are
either less than one-fifth or more than four-fifths white, while traditional schools are more
racially integrated.” (Note, though, that integrated schools can still lack classroom-level
integration, a point we'll return to later.)

12



Il. Background | Student-Teacher Race Match

In terms of generating achievement growth, charter schools in North Carolina tend to
perform about the same as, or a bit worse than, comparable traditional schools. That said,
individual charter schools tend to improve with age and more recently created charters
tend to be more effective than older ones.™

All of the above reinforces the need to examine how race-match effects vary by school
composition and the importance of making within-school comparisons.

North Carolina is a large and diverse state, whether one looks at its socioeconomic
composition, its demographics, or its topography.” While its student body is slightly
poorer and more racially diverse than the United States as a whole, the state's public
school system generally resembles those of many other large states. Moreover, results

of education studies in North Carolina tend to align with those using nationally
representative data, suggesting that results are often generalizable outside of the Tar Heel
State.?’ One important distinction, however, is that in many states charter schools are
clumped in urban centers, while in North Carolina they are located throughout the state,
including rural areas (see the map of state charter schools in Appendix A, Figure A-1).

Still, because of the state's checkered racial history and atypical charter population, we
urge caution in generalizing the results of the current study beyond North Carolina.

13



Methodology

DATA & METHODS

The study uses administrative data from North Carolina’s Department of Public Instruction
via the North Carolina Education Research Data Center.?’ We analyze data from academic
years 2006—07 through 2012-13, as this is the period when student-teacher classroom
assignments can be reliably identified via course membership files in both traditional
public schools and public charter schools.?? (Henceforth, years are referred to by the spring
of the academic year, so 2007 refers to the 2006—07 academic year.)

The data cover all public school students in the state, traditional and charter, and include
basic demographic information (e.g., race and gender) on students and teachers, end-
of-grade test scores in math and English language arts (ELA) for grades 3-5, and basic
school-level information such as total enrollment, geographic locale (i.e., urban, suburban,
town, or rural), and demographics of the student body. Because tests are administered

in grades 3-5, which are mostly self-contained classrooms, the report focuses on self-
contained classroom teachers as the teacher of record. When students did not have a self-
contained classroom and instead had multiple subject-specific teachers, math and ELA
teachers are identified separately.

The longitudinal data span seven years, which allows us to make within-student
comparisons and compute growth in achievement from year to year. Thus, the unit of
analysis is the student-year and we observe about 1.8 million complete cases (student-
years in which all relevant data are observed, which include end-of-grade test score,
student race, teacher race, and school and teacher linkages). End-of-grade test scores are
standardized by grade, year, and subject, enabling cross-year comparisons.

Unlike Thomas Dee's seminal study of student-teacher race match, which included
experimentally induced random assignment of students and teachers to classrooms in
Project STAR, the majority of public schools in North Carolina do not randomly assign
students and teachers to classrooms.? This means that a naive comparison of the
outcomes of students who do, and do not, have a same-race teacher will necessarily
conflate any benefits of having a same-race teacher with the unobservable characteristics
that might jointly influence both academic achievement and the likelihood of having

a same-race teacher. Because schools vary in the share of black teachers on staff and
students are not randomly assigned to schools, students are always compared to others
in the same grade who attend the same school in the same year. Still, there are likely
systematic differences in how classroom assignments are made between students

14



lll. Methodology | Student-Teacher Race Match

in a given school. Accordingly, our methods represent best efforts to control for such
confounding factors using a variety of quasi-experimental techniques. Our preferred
method is to adjust for the student’s lagged achievement (i.e., test score in the previous
year) because there is compelling evidence that, conditional on prior performance,
classroom assignments are approximately random.**

The intuition and details of this approach are further explained in Appendix B.

SAMPLE

To get acquainted with the students and schools in this analysis, it is worthwhile to
examine the characteristics of the North Carolina sample. Several notable differences and
similarities in the background characteristics of different students and schools emerge.

First, there is substantial variation in socioeconomic integration across school types,
although there is little difference in the racial composition of the sectors (Figure 1).
On average, charter students have far fewer classmates who are qualified for free and
reduced-price lunch (FRL) (28 percent) than do traditional public school students (53
percent), reflecting how the charter population in North Carolina has become more
affluent in recent years.

Figure 1. On average, the share of black students across sectors is about the
same, but charter schools have a much lower share of FRL-qualified students
(28 percent) than do traditional public schools (53 percent).

. Students in All Schools . Students in Charter Schools D Students in TPS

100%
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40%
26% 27% 26% 28%

20%

0%

Black FRL-Qualified

Note: Figure 1is constructed using data from Appendix A, Table A-1.
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Next, let's look at the differences in classroom composition between sectors (Figure 2).
We see that white students in charter schools have, on average, 40 percent fewer black
classmates than do their white counterparts in traditional public schools. Black charter
school students, on the other hand, have 30 percent more black classmates than do their
black counterparts in district-operated public schools.

As Figure 2 shows, both white and black students in charter schools have more
socioeconomically advantaged peers than do their same-race counterparts in traditional
public schools, an unusual pattern that reflects North Carolina’s changing charter school
population (see Section Il. Background).?® Specifically, compared to their white peers

in traditional public schools, white students in charter schools have 70 percent fewer
classmates receiving FRL; the figure for black students is 12 percent. Still, the racial gap
is striking—and larger—in charters: Black students in charter schools have 77 percent
more classmates receiving FRL than do their white charter school peers, while the gap in
traditional public schools is less than half that (33 percent).

Figure 2. On average, white students have more black and FRL-qualified
classmates in traditional public schools than in charters, while black students
have more black classmates in charters and more FRL-qualified classmates in
traditional public schools.

White Students @, White Students Black Students r77 Black Students
. in Charters in TPS D in Charters in TPS

66% 66%
58%

49%

44%

Lok 13%

10%

% of Classmates Who Are Black % of Classmates Who Are FRL-Qualified

Note: Figure 2 is constructed using data from Appendix A, Table A-2.

Interestingly and unusually, as shown in Figure 3, there are no large racial or sectoral
differences in geographic locale, while charters in many states are almost exclusively
urban.
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Figure 3. Twenty-nine percent of students attend urban schools, and there
are only small differences across students of different races and in different
school sectors.
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: Figure 3 is constructed using data from Appendix A, Table A-1.

Finally, although there are only small differences in academic achievement across school
sectors in North Carolina, the black-white achievement gap in the state is large, as it is in
most states. During the study period, the latter gap was about 75 percent of a standard
deviation (SD) in math (Figure 4).

Figure 4. On average, white students score more than 75 percent of a math-
score standard deviation higher than black students, and average math
scores are slightly higher in charter schools than in traditional public schools,
though this difference is not statistically significant.
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Note: Math scores for grades 3-5 are standardized by grade and year to have mean zero and a standard deviation of
one. Figure 4 is constructed using data from Appendix A, Table A-1.
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HOW COMMON IS STUDENT-TEACHER RACE MATCH IN
CHARTER AND TRADITIONAL PUBLIC SCHOOLS?

KEY FINDING 1: Traditional public schools and charter schools
serve the same proportion of black students, but charter schools
have about 35 percent more black teachers.

Figure 5 plots the black share of public school enrollments and teachers, separately by
sector, in North Carolina since 2007. In 2013, our last year of data, the student population
was about 25 percent black, and black students were evenly represented in charter and
traditional public schools. Black students were overrepresented in earlier years, though
their proportion has fallen as students from other racial and ethnic groups have entered
charter schools.

Figure 5. While previously overrepresented in charter schools, as of 2013,
black students are evenly represented in traditional and charter schools,
while black teachers are more likely to teach in the latter.
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Black teachers, on the other hand, are significantly more likely to teach in charter schools
than in traditional public schools. These numbers have been fairly constant over the past
ten years. Even in charter schools, however, black educators constitute just 14 percent of
the teaching force. These numbers are fairly similar to the country as a whole, where black
educators constitute 12 and 6 percent of the charter and traditional public school teaching
force, respectively.?® Still, the population of North Carolina is 22 percent black, meaning
not only does the racial makeup of the teaching force not reflect that of the student

population, but also black teachers are underrepresented among the population as a
whole. 228

Although black students
are approximately evenly
represented in charter and
traditional public schools
(Figure 5), there is a large
gap in access to same-race - All Students . White Students D Black Students
teachers when looking at both
school sectors combined: 91
percent of white students have
a white teacher, while only

22 percent of black students
have a black teacher (Figure
6). This is due both to the
underrepresentation of black
adults in teaching and to

racial sorting among teachers
whereby whites are more likely 0%
to teach in predominantly

white schools and vice versa for
blacks.

Figure 6. On average, white students are
almost four times more likely than black
students to have a same-race teacher.
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91%

80%

60% 55%

40%

22%

20%

Percentage of Students With
at Least One Same-Race Teacher

Note: Figure 6 is constructed using data from Appendix A, Table A-1.
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KEY FINDING 2: Black students in charter schools are more than
50 percent (13 percentage points) more likely to have a black
teacher than their traditional public school counterparts, but
white students are equally likely to have a white teacher across
the two sectors.

Separating the sample by race and sector allows several interesting differences to
emerge.? First, relative to their black peers in traditional public schools, black charter
students are significantly more likely to have same-race teachers (Figure 7). Specifically, 35
percent of black charter school students have a black teacher, compared to 22 percent of
black students in traditional public schools. This equates to a more than 50 percent jump
in the likelihood of having a same-race teacher for a hypothetical black student moving to
a charter school, which is likely due to the higher share of black teachers in charters than
in traditional public schools (Figure 5).2° At the same time, around 90 percent of white
students in both sectors have at least one white teacher.

One might expect that the higher degree of race match is due to charters being clustered
in urban areas. But that is not the case in North Carolina. In fact, we witness an increased
probability of black students having a black teacher in charter schools even when looking
only within urban areas. Specifically, black students in urban charters have a 29 percent
chance of having a same-race teacher, compared to a 21 percent chance of black students
in urban traditional public schools (not shown).*

Figure 7. Relative to their black peers in traditional public schools, black
students in charter schools are significantly more likely to have same-race
teachers.

. White Students in Charters l:l Black Students in Charters
White Students in TPS Black Students in TPS

100%

80%

60%

40%

20%

Percentage of Students With
at Least One Same-Race Teacher

0%

Note: Figure 7 is constructed using data from Appendix A, Table A-2.
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EFFECTS OF STUDENT-TEACHER RACE MATCH IN CHARTER
AND TRADITIONAL PUBLIC SCHOOLS

KEY FINDING 3: Race-match effects are nearly twice as large in
the charter school sector as in traditional public schools, though
these differences are statistically insignificant, likely due to small
sample sizes.

Next, we examine the impact of having a same-race teacher across all public schools, then
see whether it differs between the two sectors.

Figure 8 shows the effect of
having a same-race teacher on
math scores across all public
schools. It is almost 2 percent
of a test-score standard
deviation (SD) and is strongly
ot ianifi 32
:;Zt;sfflgcjllg/ |2tg;g§|ir;tect;[/OeIPUt . All Schools . Charter Schools |:| TPS
consider that it is about
the same as the effect of
three student absences,
ten teacher absences, or
a 13 percent of a standard
deviation improvement in
teacher quality.®® Effects on
ELA scores are quite small and
statistically indistinguishable,
so the remainder of the report U

focuses on math scores.3* (The

. i t d standard Note: Figure 8 is constructed using data from Appendix A, Table
precise estimates and standar A-3. All three effects are statistically significantly different from zero.
errors for both math and ELA However, the difference between traditional public schools and

: : charters is not itself statistically significant, likely due to the relatively
are reported n Appendlx A small sample of charter school students. All estimates are the result

Figure 8. Overall, same-race teachers boost
math performance by almost 2 percent of a
SD, but this effect is larger in charter schools
than in traditional public schools.

5%

4%

3.0%
3%

o 8% 16%

1%

Effect of Same-Race Teachers on
Math Scores (Percentage of SD)

Table A-3.) of the basic lag-score model that also conditions on school-by-grade
fixed effects, classroom composition, and student sociodemographic
Of course, lumping together characteristics.

charters and traditional public
schools might mask important
differences between sectors in how much having a same-race teacher matters.** Moving to
the differential effects between the two, we see a striking sectoral difference in the impact
of having a same-race teacher on math scores (Figure 8). The effect in charter schools is
3.0 percent of a SD, almost twice that found in traditional public schools (1.6 percent of a
SD). This is a meaningfully large difference, even though the difference between sectors

is not statistically significant at traditional confidence levels, which is likely due to the
relatively small number of charter school students: The charter estimates are based on only
30,000 student-year observations, compared to more than 1 million observations for the
traditional public school sector.3
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KEY FINDING 4: In charter schools, race-match effects are twice as
large for nonwhite as for white students, while no such difference
exists in traditional public schools.

Next, we examine whether the race-match effects in charter schools and traditional public
schools vary by student race.

Past research generally finds that student-teacher race-match effects are more
pronounced among historically underrepresented groups such as blacks and Hispanics.¥
Accordingly, we now investigate whether the race-match effect in North Carolina varies by
student race and ethnicity. For purposes of this analysis, all nonwhite students are grouped
together to maximize statistical power, as the sample size for any one racial group is
relatively small in the charter sector.3®

Results are shown in Figure 9.3 The second pair of bars compares the estimated race-
match effect for white and nonwhite students in traditional public schools. The difference
is indistinguishable from zero in terms of both statistical and practical significance.

Things look very different in the charter sector, where the difference is large in magnitude
but imprecisely estimated due to the relatively small sample sizes. The race-match effect is
more than twice as large for nonwhite students as for white students, which, even with the
imprecision, is large enough to suggest practical importance. In short, nonwhite students
get a bump of 4 percent of a standard deviation when assigned to a same-race teacher
(Figure 9), which we know
happens more often in charter

schools than in traditional Figure 9. In charter schools, the effect of
public schools (Figure 7). This having a same-race teacher on math scores
suggests one reason that some is twice as large for nonwhite as for white
charters might be relatively students, but no such difference is found in

more effective than traditional traditional public schools.
public schools in serving

historically disadvantaged [l White students  [[] Nonwhite Students
groups.* 5%

4% 4.0%

3%

2% 1.8%
1.6%
2 14%

1%

Effect of Same-Race Teachers on
Math Scores (Percentage of SD)

0%

Charter Schools TPS

Note: Figure 9 is constructed using data from Appendix A, Table A-4.
The gap between white and nonwhite students in traditional public
schools is not statistically significant.
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KEY FINDING 5: Race-match effects are relatively constant across
school locales, enrollments, and compositions.

We have thus far documented positive, significant effects of student-teacher race match
on students’ math achievement in both traditional public schools and charter schools,
effects that tend to be larger in the latter. This raises the question of whether race-
match effects vary along other dimensions of school type, such as locale, size, and racial
composition, and whether such factors can explain the stronger effects seen in charter
schools.

In other words, when the sample is restricted to charter schools and traditional public
schools of the same size that serve similar student populations or are located in similar
areas, do we still see larger race-match effects in charter schools? The answer is a
resounding yes, as shown in Figure 10, which investigates each of these possibilities by
estimating the baseline model separately by school type.*

Let's look first at school composition (Figure 10). We restrict the sample to schools whose
enrollments are less than 20 percent white and more than 80 percent white, respectively.*?
The first two sets of bars show remarkably little variation in race-match effects across
schools of different racial compositions: The effects in traditional public schools—
approximately 1 percent of a standard deviation—are smaller than in charter schools, at
about 3 percent of a standard deviation. Note that these estimates are similar to the effects
based on the full sample of schools. This result suggests that the larger charter effects are
not driven by sectoral differences in the demographics of the student body.

Figure 10. Race-match effects exist in both charter schools and traditional
public schools, though they’re larger in charters, regardless of school
demographics, locale, or size.

. Charter Schools D TPS
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Note: Figure 10 is constructed using data from Appendix A, Table A-6. All of the traditional public school estimates are
statistically significantly different from zero. For charters, only the urban locale and medium school size estimates are
statistically significantly different from zero. School size equates to the largest third, the middle third, and the smallest
third by student enrollment.
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Figure 10 also describes the race-match effect in different geographic settings, as the
samples are restricted to schools in urban and rural areas.*® Among urban schools,

the race-match effect is more than twice as large in charters (4.5 percent of a standard
deviation) as in traditional public schools (1.8 percent). These impacts are slightly larger
than those observed in the full sample (Figure 8) but are offset by smaller effects in rural
schools in both sectors, where the effects are nearly identical (1.1 percent). This is the only
subsample in which the charter race-match effect is not notably larger than the race-
match effect in traditional public schools.

We also observe little variation by school size when splitting the sample into three evenly
sized groups (Figure 10). Effects in traditional public schools range from 1.3 percent to 1.9
percent of a standard deviation while effects in charter schools range from 2.0 percent to
4.2 percent of a standard deviation for differently-sized schools. For schools of all sizes, the
effect remains bigger in charters than in traditional public schools.

In sum, Figure 10 reaffirms the basic finding that race-match effects are larger in charter
schools than in traditional public schools, regardless of where those schools are located
and what type of population they serve.
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Policy Implications

To summarize, our results show that, while white students are about equally likely to have
a white teacher in either traditional public schools or charter schools, black students in
charters are more than 50 percent more likely to have a same-race teacher than their black
counterparts in traditional public schools (even when restricting the comparison to schools
in urban areas). Student-teacher race match also improves math performance across all
public elementary schools, which is consistent with similar research conducted elsewhere.
In disaggregating results by sector, however, we find that the impact of having a same-
race teacher is twice as large in charter schools as in traditional public schools, though
these differences are statistically insignificant, likely due to small sample sizes. Moreover,
within charter schools, the effect of having a same-race teacher is about twice as large

for nonwhite students as for white students. These results do not vary by school locale,
enrollment size, or racial makeup of the student body.

STUDENT-TEACHER RACE MATCH IN CHARTER SCHOOLS

Since the effects of having a same-race teacher are stronger in charter schools than in
traditional public schools—and stronger still for nonwhite students—it's encouraging
that the charter sector has more of these matches between black students and teachers,
due largely to having more black teachers in the first place. This is clearly an overlooked
dimension of charter effectiveness.

One reason that charters may have more ll
black teachers is that they are freer to hire
nontraditional candidates, including, in some

states (like North Carolina), individuals who are

Still, on average, the
benefits of a more

not certified. This is in part because passage diverse teaChing
rates on licensing exams—often a requirement force are |ike|y to
for teachers to attain certification—are lower on

average for teacher candidates who are black, OUtwelgh any costs... ”

which may be needlessly excluding some of
them from the profession.** This poses potential
tradeoffs for charter leaders, who must balance the benefits of hiring a diverse teaching
faculty against the potential downsides of lowering or eliminating certification standards.
Still, on average, the benefits of a more diverse teaching force are likely to outweigh
any costs: Overall, the evidence on the value of teacher certification is decidedly mixed,
and, in charter schools, other studies find that certification is negatively correlated with
achievement gains.*
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What remains to be understood is why student- ll

teacher race matches are more impactful in charter .
schools than in traditional schools. Perhaps there's a «..[T]here remains
compounding effect in some charters with a “high room for improving

expectations” culture and a high share of minority
teachers, who may also have high expectations of .
same-race students. Or perhaps it is something in both sectors.

about the way that charter schools are run that ,,
enables teachers of color to have an especially

powerful impact. For example, charter schools serving many black students, especially

those headed by black principals, may focus more on teaching the "hidden curricula”

such as self-esteem, pride in black racial identity, and the political and social reasons for
educational attainment that are unique to black students.*® Again, the larger point is that

the flexibility in hiring likely allows charters to hire teachers who fit with, and amplify, the
school’s mission, and such teachers may have a special impact.

teacher diversity...

Learning more about these impacts is an area ripe for future research. In the meantime,
traditional public schools might seek to emulate their charter school peers when it comes
to boosting the number of teachers of color they hire, though there remains room for
improving teacher diversity (not to mention academic achievement) in both sectors.
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Additional Tables & Figures

Table A-1. Summary Statistics of Student-Years by Race and School Type
(2007-13)

School Type Student Demographics
All Charter TPS White Black
g:‘;: ::ziie " 0.003 0.030*** 0.003 0.282%** -0.487
(0.987) (0.957) (0.988) (0.928) (0.907)
?:t:ii;‘grjicz‘::) 0.008 0.185*** 0.003 0.305*** -0.429
(0.987) (0.952) (0.987) (0.917) (0.918)
Student Race
White 0.54 0.62*** 0.53 1.00 0.00
Black 0.26 0.27*** 0.26 0.00 1.00
Hispanic 0.13 0.05*** 0.13 0.00 0.00
Asian 0.03 0.02*** 0.03 0.00 0.00
Native American 0.014 0.008*** 0.014 0.00 0.00
Multi-Racial 0.04 0.03*** 0.04 0.00 0.00
Same-Race Teacher 0.55 0.65*** 0.55 0.91*** 0.22
Charter School 0.03 1.00 0.00 0.03*** 0.03
Class Size 20.88 21.28 20.87 21.24*** 20.28
(5.38) (8.99) (5.18) (5.38) (5.20)
?gg;ﬁif:s?'ad‘ 25.74 26.97%** 25.71 14.69%** 49.08
(24.53) (32.51) (24.26) (16.13) (25.42)
fglf:s’::‘f:sgm’oua"ﬂed 52.28 27.74%** 53.00 42.93%*+ 65.38
(26.75) (33.14) (26.20) (24.07) (24.61)

Note: These means correspond to Figures 1, 3, 4, and 6 of the main text. Unit of observation is student-subject-years.
Sample contains student-subject-years of self-contained, ELA, and math classrooms for grades 3-5. Standard deviations
in parentheses; *** p<0.01, ** p<0.05, * p<0.1 for t-tests in difference in means between columns 2 and 3, and between
columns 4 and 5.
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Table A-1. Summary Statistics of Student-Years by Race and School Type
(2007-13) (Cont'd)

School Type Student Demographics

All Charter TPS White Black
School Type
Urban 0.29 0.32*** 0.29 0.31%** 0.28
Suburban 0.13 0.10*** 0.13 0.14*** 0.12
Town 0.12 0.16*** 0.12 0.12*** 0.12
Rural 0.4 0.38%** 0.4 0.39%** 0.43
Observations 4,312,615 122,748 4,189,867 2,308,306 1,115,063

Note: These means correspond to Figures 1, 3, 4, and 6 of the main text. Unit of observation is student-subject-years.
Sample contains student-subject-years of self-contained, ELA, and math classrooms for grades 3-5. Standard deviations
in parentheses; *** p<0.01, ** p<0.05, * p<0.1 for t-tests in difference in means between columns 2 and 3, and between
columns 4 and 5.

Table A-2. Summary of Student Statistics by Race and Sector (2007-13)

White Students Black Students

| awe me owes mo
Math Score - ~ *kk _
(Standardized) 0.27 0.28 0.52 0.49

(0.88) (0.93) (0.90) (0.97)
Reading Score S *okk
(Standardized) 0.44 0.30 0.38 0.43

(0.86) 0.92) (0.91) 0.92)
Male Teacher 0.09*** 0.08 0.15%** 0.10
Same-Race Teacher 0.90*** 0.91 0.35*** 0.22
Class Size 21.68*** 21.23 20.57*** 20.28

(9.57) (5.17) (7.22) (5.13)
Percentage Black 9.91%** 14.85 66.16*** 48.55
(Classmates)

(13.19) (16.20) (31.39) (25.03)
Percentage FRL-Qualified 13.3g% % 43.93 58.00%** 65.60
(Classmates)

(19.93) (23.55) (34.82) (24.20)

Note: These means correspond to Figures 2 and 7 of the main text. Each column reports means of
student-subject-years. Standard deviations in parentheses; *** p<0.01, ** p<0.05, * p<0.1 for t-tests in
difference in means between columns 1and 2, and between columns 3 and 4.
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Table A-2. Summary of Student Statistics by Race and Sector (2007-13) (Cont'd)

White Students Black Students
Charter TPS Charter TPS
School Type
Urban 0.35%** 0.31 0.25%** 0.28
Suburban 0.11** 0.14 0.07*** 0.12
Town 0.15*** 0.12 0.17*** 0.12
Rural 0.33*** 0.39 0.49%** 0.43
Observations 75,731 2,232,575 33,092 1,081,971

Note: These means correspond to Figures 2 and 7 of the main text. Each column reports means of
student-subject-years. Standard deviations in parentheses; *** p<0.01, ** p<0.05, * p<0.1 for t-tests in
difference in means between columns 1and 2, and between columns 3 and 4.

Table A-3. Effects of Same-Race Teachers on Achievement (2007-13)

Model 1 Model 2 Model 3
Effects on ELA Scores 0.003 -0.001 0.004
(0.002) (0.003) (0.002)*
Effects on Math Scores 0.018 0.007 0.008
(0.003)*** (0.003)*** (0.002)***
Effects in TPS (ELA) 0.003 -0.001 0.004
(0.002) (0.003) (0.002)*
N 1,044,009 1,058,928 1,757,556
Effects in Charters (ELA) 0.029 0.017 0.042
(0.018) (0.022) (0.024)*
N 29,482 30,426 43,513
Effects in TPS (Math) 0.016 0.006 0.006
(0.003)*** (0.003)** (0.002)***
N 1,049,912 1,063,593 1,767,447
Effects in Charters (Math) 0.030 0.027 0.027
(0.015)** (0.016)* (0.019)
N 30,180 31,194 44,140
Student and Teacher Controls Yes Yes No

Note: These regression results correspond to Figure 8 of the main text. Standard errors clustered at
the school level in parentheses. Test scores standardized to have mean 0 and standard deviation 1.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A-3. Effects of Same-Race Teachers on Achievement (2007-13) (Cont'd)

Model 1 Model 2 Model 3
Classroom Controls Yes No No
Student Fixed Effects (FE) No No Yes
Classroom FE No Yes Yes
School-Grade-Year FE Yes No No
N (Full Sample) 1,073,593 1,089,510 1,812,196

Note: These regression results correspond to Figure 8 of the main text. Standard errors clustered at
the school level in parentheses. Test scores standardized to have mean 0 and standard deviation 1.
*** p<0.01, ** p<0.05, * p<0.1.

Table A-4. Heterogeneity by White/Nonwhite (2007-13)

School Type
Charter TPS
Same-Race Teacher 0.016 0.018
(0.029) (0.005)***
Same-Race x Nonwhite Student 0.024 -0.004
(0.044) (0.008)

Note: This table reports race-match effects on standardized math scores, from the baseline lag-score
model, that correspond to Figure 9 of the main text. Standard errors clustered at the school level in
parentheses. Test scores standardized to have mean 0 and standard deviation 1.
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Table A-5. Heterogeneity in Effects of Student-Teacher Race Match on Math
Achievement (2007-13)

PANEL A: ALL SCHOOLS
White Black Hispanic Asian
White 0.000 -0.025 -0.033 0.022
(reference) (0.006)*** (0.015)** (0.016)
Black -0.118 -0.108 -0.123 -0.104
(0.002)*** (0.005)*** (0.017)*** (0.025)***
Hispanic -0.037 -0.035 -0.035 0.01
(0.002)*** (0.006)*** (0.018)* (0.029)
Asian 0.118 0.106 0177 0.133

(0.004)*** (0.017)*** (0.031)*** (0.026)***

Note: Each panel reports the full set of 15 mutually exclusive teacher —student race pairs, with white-white
serving as the omitted reference group. The highlighted diagonal elements reflect race-matches. Estimates
are from the baseline lag-score model that conditions on student and classroom controls, school-by-grade
fixed effects, lagged achievement, and year indicators. Standard errors clustered at the school level in
parentheses. Test scores standardized to have mean 0 and standard deviation 1. *** p<0.01, ** p<0.05,

* p<0.1.

PANEL B: TRADITIONAL PUBLIC SCHOOLS

Students Teachers
White Black Hispanic Asian
White 0.000 -0.026 -0.032 0.021
(reference) (0.006)*** (0.015)** (0.016)
Black -0.17 -0.1m -0.126 -0.103
(0.002)*** (0.005)*** (0.016)*** (0.026)***
Hispanic -0.037 -0.036 -0.035 0.010
(0.002)*** (0.006)*** (0.018)* (0.031)
Asian 0.116 0.105 0.177 0.128

(0.004)*** (0.012)*** (0.032)*** (0.027)***

Note: Each panel reports the full set of 15 mutually exclusive teacher —student race pairs, with white-white
serving as the omitted reference group. The highlighed diagonal elements reflect race-matches. Estimates
are from the baseline lag-score model that conditions on student and classroom controls, school-by-grade
fixed effects, lagged achievement, and year indicators. Standard errors clustered at the school level in
parentheses. Test scores standardized to have mean 0 and standard deviation 1. *** p<0.01, ** p<0.05,

* p<0.1.
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Table A-5. Heterogeneity in Effects of Student-Teacher Race Match on Math
Achievement (2007-13) (Cont'd)

PANEL C: CHARTER SCHOOLS

Students Teachers

White Black Hispanic Asian

White 0.000 0.004 -0.198 -0.027
(reference) (0.038) (0.030)*** (0.137)

Black -0.138 -0.077 -0.205 -0.070
(0.012)*** (@7 = (0.172) (0.046)

Hispanic -0.042 -0.026 -0.066 0.070
(0.018)** (0.040) (0.144) (0.039)*

Asian 0.172 0.174 -0.051 0.225

(0.020)*** (0.075)** (0.214) (0.039)***

Note: Each panel reports the full set of 15 mutually exclusive teacher —student race pairs, with white-white
serving as the omitted reference group. The highlighted diagonal elements reflect race-matches. Estimates
are from the baseline lag-score model that conditions on student and classroom controls, school-by-grade
fixed effects, lagged achievement, and year indicators. Standard errors clustered at the school level in
parentheses. Test scores standardized to have mean 0 and standard deviation 1. *** p<0.01, ** p<0.05,

* p<0.1.

Table A-6. Effects of Same-Race Teachers on Achievement by School Type
(2007-13)

ELA Math

e m ome m

Urban 0.015 -0.003 0.045*** 0.018***
(0.027) (0.004) (0.015) (0.006)
Rural 0.080*** 0.006* 0.011 0.011***
(0.026) (0.003) (0.026) (0.004)
Smallest Enrollment Tercile 0.033 0.002 0.020 0.015***
(0.029) (0.004) (0.018) (0.004)
Middle Enrollment Tercile 0.018 0.003 0.042* 0.013***
(0.027) (0.004) (0.023) (0.005)
Largest Enroliment Tercile 0.057 0.003 0.026 0.019***
(0.037) (0.004) (0.051) (0.006)

Note: This table reports race-match effects on standardized math scores, from the baseline lag-score

model that correspond to Figure 10 of the main text. Each cell reports the race-match effect from a unique
regression. All models are the basic lag-score value-added model that controls for observed student,
teacher, and classroom characteristics, as well as school-by-grade-by-year fixed effects. Standard errors
clustered at the school level in parentheses. Test scores standardized to have mean 0 and standard deviation
1. *** p<0.01, ** p<0.05, * p<0.1.
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Table A-6. Effects of Same-Race Teachers on Achievement by School Type
(2007-13) (Cont'd)

Charter TPS Charter TPS

School > 80% White 0.035 -0.003 0.029 0.010
(0.048) (0.014) (0.036) (0.014)
School <20% White 0.031 0.000 0.029 0.015***
(0.024) (0.003) (0.019) (0.003)

Note: This table reports race-match effects on standardized math scores, from the baseline lag-score

model that correspond to Figure 10 of the main text. Each cell reports the race-match effect from a unique
regression. All models are the basic lag-score value-added model that controls for observed student,
teacher, and classroom characteristics, as well as school-by-grade-by-year fixed effects. Standard errors
clustered at the school level in parentheses. Test scores standardized to have mean 0 and standard deviation
1. *** p<0.01, ** p<0.05, * p<0.1.

Figure A-1. Map of Charter Schools in North Carolina (2018)
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Figure A-2. Extent of Teacher Race Match by Student Race and School Type

(2007-13)
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Note: Calculated using student-level sample of students who attended a public school (charter or TPS) in North

Carolina for grades 3—5. Same-race counts restricted to grades 3-5.
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Technical Methods

OVERVIEW

Our methodology compares students to others in the same grade who attend the same
school in the same year. Still, there are likely systematic differences in how classroom
assignments are made in a given school. The fundamental issue is that even within a

given school, grade, and year, unobserved factors might jointly predict both student
achievement and the type of classroom to which a student is assigned.* For instance,

a highly involved parent might call the principal to ask that her child be assigned to a
specific teacher. That parent might also go out of her way to help her child with homework
and provide stimulating extracurricular opportunities. In this scenario, it is difficult to
isolate the impact of the teacher from the impact of the parent, and such positive selection
will cause the estimated effect of teacher characteristics to be biased upward. Alternatively,
the parent or principal might worry about a child’s struggles and intentionally assign that
student to a strong teacher. Again, it is difficult to isolate the effect of the teacher from

the student’s pre-existing struggles, and such negative selection will cause the estimated
effect of teacher characteristics to be biased downward.

There are two ways that education researchers attempt to counter such problems, which
fit under the broad term of “value-added modeling."*® In each, the idea is to adjust for
the unobserved factor that led to the nonrandom classroom assignment. Our preferred
method is to adjust for the student’s lagged achievement (i.e., test score in the previous
year) because there is compelling evidence that, conditional on prior performance,
classroom assignments are approximately random.*

Intuitively, this approach assumes that a student'’s performance in grade 3 is the main
factor that might cause parents or schools to strategically assign the student to a grade
4 classroom. Controlling for grade 3 performance effectively “undoes” that nonrandom
assignment. This leads to the basic lag-score value-added model commonly used

to estimate teacher effectiveness.*® In addition to lagged achievement, the models
also control for parents’ education and the free and reduced-price lunch (FRL) status
of students, as well as classroom measures such as class size, percentage black, and
percentage FRL. The model can also be augmented to allow the race-match effect to
vary, and in what follows, it varies by school size, locale, principal race, classroom racial
composition, and, in some cases, by student race.
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An alternative approach utilized student fixed effects, which adjusted for innate,
unobserved student characteristics fixed over time, and yielded similar results. That both
approaches yielded similar results bolsters confidence that the estimated race-match
effects can be considered causal.

We attempt to isolate causal effects by controlling for selection into classrooms in two
ways. In each case we condition on school-by-grade-by-year fixed effects (FE), which
mean that all estimates are identified by comparing students who attend the same school,
in the same grade, in the same year. The first approach is to simply control for lagged
achievement, as in a standard value-added model, which previous research suggests
adequately controls for sorting into classrooms.® Specifically, we estimate value-added
models of the form

A =aA +6X +yC . __+6match +6 +e.
ijgst it-1 it -ijgst ij gst T ijgst

where i, j, g, s, and t index students, teachers, grades, schools, and years, respectively; A is
a standardized math or ELA end-of-grade test score; X is a vector of possibly time-varying
student characteristics including sex, race, parents’ education, FRL, English language
learners (ELL), and Individualized Education Program (IEP); C is a vector of classroom-level
variables including class size, percentage of class FRL (excluding student i), percentage of
class nonwhite (excluding student i), and teacher race; match is a binary indicator equal

to one if the student and teacher are the same race, and zero otherwise; 6 is a school-by-
grade-by-year FE; and € is an idiosyncratic error. We estimate equation (1) by ordinary least
squares (OLS) and cluster the standard errors by school, which allows for arbitrary forms of
heteroskedasticity and serial correlation within schools over time. The results are robust to
clustering along other dimensions.

A few points about equation (1) merit further discussion. First, the school-grade-year FE
subsumes the separate school, grade, and year FE that are normally included in a value-
added model. It also makes redundant any school-level controls. The presence of these FE
mean that the estimates are identified from schools that had within-grade racial variation
in the student body in a given year; i.e., if all the grade 4 students in school s in year t were
white, these students don't contribute to our analysis and we don't learn anything about
the race-match effect in such an environment. This is an issue of external, not internal,
validity that is always present when using the FE (within) estimator.

Second, the match variable indicates a specific (e.g., black-black) match and not a more
general nonwhite-nonwhite match. Accordingly, § is the parameter of interest and is
interpreted as the effect, in test-score SD, of having a same-race teacher on achievement
(A). Third, incorporating the lag score means that equation (1) can be estimated only

for fourth and fifth graders who were in North Carolina public schools for at least two
years in grades 3-5, as one year of data are lost to provide the lag. Finally, the classroom
variables C and school-by-grade-by-year FE 6 can be replaced by a classroom FE, which
further tightens the comparison to students of different races in the same classroom, and
eliminates concerns about unobserved teacher ability and unobserved classroom factors
that might be correlated with teacher race and student outcomes.
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This leads to the second approach, which is a two-way FE strategy that conditions on both
student and classroom FE.*

This approach explicitly makes within-student comparisons of a given student’s
performance in consecutive years, one of which she had a same-race teacher and one of
which she had a different-race teacher. This is accomplished by controlling for student
fixed effects. Unlike the lag-score approach described above, this approach does not make
dynamic adjustments based on previous performance; it instead removes unobserved
factors that are relatively fixed over time, such as innate ability and parental involvement,
which might jointly influence achievement and classroom assignments. Intuitively, the
student fixed-effect and lag-score approaches likely bound the true effect of having a
same-race teacher, as they control for two polar-opposite types of confounding factors:
those that are completely fixed over time and those that vary from year to year.*

Specifically, we estimate

A =B8X +6match +a+w. +e.
ijgst it if i jgst  Tijgst

where X includes only time-varying factors such as FRL, ELL, and IEP and w is a classroom
FE. We estimate equation (2) using the two-way FE estimator proposed by Correia and
once again cluster standard errors by school.* The interpretation of § is the same as in
equation (1), but now the match effect is identified off of students who are both (i) in
racially mixed classrooms and (ii) experience both a same- and other-race teacher. Unlike
the dynamic estimator in equation (1) that controls for past achievement, the two-way FE
model specified in equation (1) controls for time-invariant student attributes.
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