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Abstract

There is broad consensus across academic disciplines that access to same-race/ethnicity teachers is a
critical resource for supporting the educational experiences and outcomes of Black, Hispanic, and
other students of color. While theoretical and qualitative lines of inquiry further describe a set of
teacher mindsets and practices aligned to “culturally responsive teaching” as likely mechanisms for
these effects, to date there is no causal evidence on this topic. In experimental data where upper-
elementary teachers were randomly assigned to classes, I find large effects upwards of 0.45 standard
deviations of teachers of color on the short- and longer-term social-emotional, academic, and
behavioral outcomes of their students. These average effects are explained in part by teachers’ growth
mindset beliefs that student intelligence is malleable rather than fixed, interpersonal relationships with
students and families, time spent planning for and differentiating instruction for individual students’
needs, and the extent to which teachers lead well-organized classrooms in which student (mis)behavior
is addressed productively without creating a negative classroom climate.
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Introduction

For far too long, education systems have failed students of color. Systemic racism—exhibited
through school-based segregation (Johnson, 2011), exclusionary discipline (Fenning & Rose, 2007),
limited access to instructional resources (Jackson, 2009), among other sources—has created stark
disparities in educational opportunity between Black, Hispanic, and other historically marginalized and
minoritized students of color versus their White peers. Constrained opportunity impacts and ripples
across a range of educational and life outcomes, including academic performance (Fryer & Levitt,
2004; Jencks & Phillips, 2011; Reardon & Galindo, 2009), high school graduation (Hernandez, 2011;
Murnane, 2013), college going (Merolla, 2018), and success in the labor market (Rivkin, 1995).

Compelling lines of theoretical and empirical research show that one of the most effective
levers to better support students of color is to provide opportunities to learn from a teacher from the
same racial or ethnic group. While the teacher workforce is overwhelmingly White (U.S. Department
of Education, 2019), teachers of color are described as uniquely positioned to understand and address
the social, political, and economic inequalities that students of color face (Irvine, 1989; Graham, 1987,
Ladson-Billings, 1994; Waters, 1989). Building from this theory, causally oriented studies indicate that
students of color who have a same-race/ethnicity are more likely to be held to high expectations for
educational attainment (Gershenson et al., 2016), and are less likely to be perceived as disruptive or
inattentive (Dee, 2005), be absent from school (Gottfried et al., 2021; Holt & Gershenson, 2019), or
be suspended from school (Lindsay & Hart, 2017; Shirrell et al., 2021). In the only other experimental
dataset—aside from the current study—used to examine the impact of teachers of colot', Dee (2004)

estimates effects of Black teachers on end-of-year test scores of Black students of more than 0.20

! Egalite and Kisida (2018) estimate race/ethnicity-matching effects in data from the Measures of Effective Teaching
(MET) project, where a subsample of teachers was randomly assigned to class rosters within schools. However, the authors
rely primarily on the observational/non-experimental portion of the dataset, noting that “noncompliance within the
randomization procedure...tempers our ability to be absolutely certain that the effects we identify are causal” (p. 64).



standard deviations (SD), representing roughly one-third of the Black-White test score gap (Fryer &
Levitt, 2004; Jencks & Phillips, 2011). In the same data, these short-term effects translate into key
markers of human capital development for students of color, including increased rates of high school
graduation and college going (4 to 5 percentage points; Gershenson et al., 2018).

The current analyses build from the prior literature by examining the underlying mechanisms
driving average effects of teachers of color on student outcomes. To do so, I draw on a dataset where
fourth- and fifth-grade teachers were randomly assigned to class rosters within schools, paired with
rich data on varied student outcomes and varied teacher mindsets and practices. With these data, I
first estimate the impacts of teachers of color on intrapersonal components of students’ social-
emotional development (ie., self-efficacy, engagement, self-regulation), test scores in math and
English language arts (ELA), and observed school behaviors (i.e., absences, suspensions), captured
both at the end of the year working with that teacher and several years later when students are in high
school. While theory suggests that the effects of teachers of color on students’ academic performance
likely works through intermediate effects on social-emotional development (Gay, 2000), empirical
analysis of these relationships is limited. A handful of non-experimental studies shows positive
associations between teacher-student race/ethnicity matching and student engagement in learning
activities, motivation, and social skills (Egalite & Kisida, 2018; Rasheed et al., 2020; Wright et al., 2017).
Building from this work, the experimental design in the current study allows for stronger causal claims.
Further, linking the random assignment of teachers to classes in upper-elementary school to longer-
run outcomes in high school provides one perspective on how short-term effects on social-emotional
development and other outcomes translate into longer-run performance and experiences in school.

Next, | examine whether there are differences between teachers of color and their White
colleagues in terms of mindsets and practices aligned to “culturally responsive teaching” (CRT; Gay,

2002), and whether these differences mediate average effects of teachers of color on student outcomes.



Throughout the paper, I refer to “CRT” but also recognize that the measures and dimensions in the
data overlap with discussion of “culturally relevant pedagogy” (Ladson-Billings, 1995b) and “culturally
sustaining pedagogy” (Paris, 2012). More specifically, the mindset and practice data—which come
from teacher surveys and observations of instruction scored on an established observation
instrument—capture the extent to which teachers hold growth mindset beliefs that student
intelligence is malleable rather than fixed, develop strong interpersonal relationships with students and
families, plan for and differentiate instruction for individual students’ needs, and lead well-organized
classrooms in which student (mis)behavior is addressed productively without creating a negative
classroom climate. To date, the literature on CRT has focused primarily on qualitatively describing
culturally responsive classroom contexts and practices, which suggests that students in these
environments are more engaged than students in classrooms without these features (e.g., Ladson-
Billings, 1995b; Milner, 2011; Ware, 2006). However, the research base aimed at causally linking CRT-
aligned mindsets and practices to student outcomes is quite limited (Hill, 2020; Larson et al., 2018).
A secondary contribution of this paper is that it is only the second experimental study to
examine the effect of teachers of color on student outcomes. This study focuses on random
assignment of teachers to classes in fourth and fifth grade, whereas prior analyses using data from the
Project STAR/Tennessee class size experiment focused on kindergarten through third grade (Dee,
2004; Gershenson et al., 2018). Replication of experimental effects is particularly useful given that
estimated impacts of teachers of color on student test scores from the Project STAR data (roughly 0.2
SD) are substantially larger than estimates from most of the non-experimental studies (Redding, 2019).
Given the research intensity of randomly assigning teachers to classrooms and then collecting
a broad set of teacher- and student-level measures beyond those typically captured in administrative
datasets, the experimental sample size is moderate (# = 71 teachers and 1,283 students). At the same

time, participants come from four school districts on the east coast of the U.S., and their characteristics



generally match those of the broader district populations. Sample size considerations also lead me to
focus on teachers and students of color as a group (mostly Black, but also Hispanic and Asian; see
Table 1). This approach aligns with recent, non-experimental studies showing benefits of teachers of
color generally for students of color, rather than race/ethnicity-matching effects more narrowly
(Blazar & Lagos, 2021; Lindsay & Hart, 2017; Shirrell et al., 2021).

In summary, I find that teachers of color have large and lasting effects on the social-emotional,
academic, and behavioral outcomes of their students. Random assignment to a teacher of color in
upper-elementary grades results in improved self-efficacy and classroom engagement (upwards of 0.45
SD), end-of-year math and ELA test scores (upwards of 0.26 SD), and school attendance (reductions
in chronic absenteeism of 4 percentage points, representing a 60% decrease relative to students
working with a White teacher). Short-term effects on test scores and chronic absenteeism persist at
similar magnitudes up to six years later when students are in high school (roughly 0.2 SD on test
scores, and 42% decrease in chronic absenteeism). Further, the effects of teachers of color on self-
efficacy extend not just to students of color but also to their White peers, relative to White students
working with a White teacher. This finding differs from other literature indicating that teachers of
color generally have no impact—either positive or negative—on the test scores and school behaviors
of White students, compared to having a White teacher (Gershenson et al., 2018; Shirrell et al., 2021).

These average effects of teachers of color on student outcomes are explained in part by
specific mindsets and practices of teachers of color versus White teachers. Examining mean
differences in teacher survey and classroom instructional quality measures, I find that teachers of color
are more likely than their White colleagues to view student intelligence as malleable versus fixed, build
interpersonal relationships with students and their families, spend more time planning for instruction
and differentiating pedagogical approaches to individual students’ needs, and lead well-organized

classrooms. Differences are as large as 0.7 SD. In short, teachers of color are culturally responsive



teachers. Linking the teacher mindset and practice data to student outcomes, I find that teachers’
growth mindset beliefs and their relationships with students and families serve as key mediators.
Estimates from some models indicate that time planning for and differentiating instruction, as well as
leading well-organized classrooms also serve as mediators. These patterns indicate that much of the
effect of teachers of color on student outcomes runs through the intra- and interpersonal skills that
teachers of color possess.

At the same time, in no model is the average effect of teachers of color on student outcomes
fully explained by the available mediators. Given evidence of partial but not full mediation, it also is
likely that other mechanisms play a role. As described in more detail below, CRT is a multidimensional
enterprise (Gay, 2002; Ladson-Billings, 1994). Many but not all dimensions are measured in the data
used in this study. Those dimensions that are more difficult to measure (e.g., development of critical
consciousness) may also serve as mediators. Similarly, teachers of color likely serve as role models for
students of color (Fordham & Ogbu, 1986). However, role-modeling effects are not as easily testable
quantitatively, and generally rely on ruling out other possible mechanisms (Gershenson et al., 2018).

Motivating Literature

Although findings from the education production function literature (Monk, 1989; Todd &
Wolpin, 2003) have crystallized around the benefit of same-race/ethnicity teachers for improving
student outcomes (Bristol & Martin-Fernandez, 2019; Redding, 2019), less is known from this same
research tradition about the mechanisms driving these effects. Theory, largely grounded in sociological
and human development perspectives, suggest three possible pathways. First, students of color benefit
from having teachers of color as role models, particularly given the way in which their career and
training exemplifies academic success (Fordham & Ogbu, 1980). Increased diversity amongst schools’
professional staff can help offset the normalization of race/ethnicity-based stratification that students

of color experience in their lives both inside and outside of school (Villegas & Lucas, 2004).



Second—and not mutually exclusive from the first pathway—teachers of color may be better
equipped than White teachers at teaching students of color. Scholars describe how the academic
experiences and outcomes of students of color are informed by their lives beyond the classroom. As
such, it is important that they have teachers who recognize and seek to understand how racial
inequality shapes their world (Irvine, 1989; Ladson-Billings, 1994). White teachers are not inherently
unable to teach students of color, but may be more likely than teachers of color to adopt and maintain
deficit views and colorblind ideologies that presume that individual factors—rather than systemic
racism—are responsible for the academic challenges that students of color may experience (Lewis,
2001; Valencia, 1997). Compared to White teachers, teachers of color may also have higher
expectations for students of color (Ferguson, 2003), which can be critical for offsetting “stereotype
threat” and the risk of confirming a negative stereotype about a group (Steele & Aronson, 1995).

Third, teachers of color may be better at teaching 4/ students. Whether Black, Hispanic, Asian,
or White, students report feeling better cared for and more academically challenged when they have a
teacher of color (Cherng & Halpin, 2016). In other words, the practices and behaviors that teachers
of color may deliver with students of color in mind may just be “good teaching” all around (Ladson-
Billings, 1995a). There is a large literature, for example, describing how teachers’ interpersonal
relationships with students benefits an array of academic and social-emotional outcomes, on average
across teachers and students from different backgrounds (Perlam et al., 2016; Pianta & Hamre, 2009).

However, scholars generally have been quite limited by available data to explore these
mechanisms and mediating pathways in any rigorous way. The current study builds most directly from
Gershenson et al.’s (2018) work, which exploits the random assignment of teachers to students in the
Project STAR data to identify race/ethnicity-matching effects on short- and long-run student
outcomes, as well as to explore possible mechanisms underlying these effects. The authors find that

the effects of Black teachers on short-term test scores and longer-run outcomes at the end of high



school extend only to Black students and not to White students, which they interpret as evidence that
Black teachers are not necessarily more effective overall. In further support of this claim, they find
Black teacher-student matching effects are similar when including/excluding observable background
characteristics of teachers (i.e., teaching experience, highest degree attained, status on a career ladder).

Yet, the authors also acknowledge that identifying exact mechanisms through which the effect
of same-race/ethnicity teachers runs requires additional data. The background characteristics of
teachers in their dataset are indirect proxies for effective teaching (Stronge, 2018). And, they do not
align with the CRT literature that emphasizes five specific channels (Gay, 2000; Ladson-Billings,
1995b; Paris, 2012): (i) holding students to high expectations for academic learning and achievement; (ii)
building strong interpersonal relationships with students to support engagement in the classroom
environment; (iii) also building relationships with and understanding of students’ lives outside of the
classroom and then using this cultural competency to guide instruction; (iv) differentiating instruction to meet
the needs of individual students; and (v) guiding students towards eritical consciousness that allows them
to critique cultural norms, values, and institutions that produce and maintain social inequities.

Over several decades, scholars have engaged in qualitative exploration of classrooms,
providing rich descriptions of how teachers of color (and others) enact CRT, as well as their students’
observed responses to these practices (e.g., Ladson-Billings, 1995b; Milner, 2011; Ware, 2006). More
recently, research teams have developed observation instruments to identify and score the quality of
teachers’ classroom practice along different CRT-aligned dimensions (e.g., Goffney, 2010; Jensen et
al., 2018; Powell et al., 2016). However, few studies have linked these observed classroom and teaching
practices to student outcomes. One exception is a study by Larson et al. (2018), which finds a positive
association between positive student behavior and a CRT measure that asked classroom observers to
look for instances of strong teacher-student interactions, connections between content and real-world

examples, integration of cultural artifacts into learning activities, and others. The authors note that,



like the broader literature base, their study is limited in its ability to draw causal conclusions because
neither teachers nor the practices were randomly assigned to classes or students.

CRT includes not just teachers’ classroom instruction but also their beliefs and expectations
for students’ academic performance and attainment (Gay, 2000; Ladson-Billings, 1995b; Paris, 2012).
Aligned to this discussion, Papageorge et al. (2020) found racial biases in teachers’ expectations for
students’ long-term educational attainment, with White teachers being substantially more optimistic
about White students’ ability to complete a four-year college degree compared to White teachers’
beliefs on Black students’ educational attainment. On average across teachers from different
backgrounds, teachers’ academic expectations for students affect actual college degree attainment.
However, the authors do not examine directly whether differences in academic expectations between
teachers of color and White teachers mediate effects on longer-run student outcomes.

There also is some relevant discussion of the effect of instructional programs (e.g.,
professional development, curricula) aimed at supporting teachers to deliver CRT, and subsequent
effects on students. Here too, though, the evidence base is slim. In a recent comprehensive review,
Bottiani et al. (2018) identified just two quantitative studies that compared outcomes of participants
in a CRT-aligned intervention versus those not exposed to the intervention. One study focused on
diversity training (Thompson & Byrnes, 2011), while the other focused on a schoolwide program that
used data-based decision making and support from school leaders to help teachers create classroom
environments with a focus on CRT (Vincent et al., 2011). However, both studies failed to meet
evidence standards for supporting causal inferences. Since that review, Dee and Penner (2017) have
found positive effects on student outcomes of an ethnic studies curriculum in California with features
aligned to CRT, as well as an instructional and mentoring program for Black males developed through
the Obama administration’s My Brother’s Keeper program (Dee & Penner, 2019). Both use causally-

oriented research designs, but not randomized control trials.



Ultimately, scholars have called for more evidence—and more rigorous, causal evidence in
particular—on the mechanisms linking teachers of color to improved student outcomes, and the
extent to which CRT practices serve as key mediators (Bottiani et al., 2018; Gershenson et al., 2018;
Hill, 2020). The current study aims to fill this gap.

Sample and Experimental Design

The data used in this study come from a research project called the National Center for
Teacher Effectiveness, which examined characteristics of effective teachers and effective teaching in
upper-elementary classrooms (i.e., fourth and fifth grade). A primary content focus of the study was
mathematics, though participating teachers were generalists who taught all core subjects; data
collection efforts and instruments crossed content areas. Over three school years (2010-11 through
2012-13), the research team collaborated with teachers (» = 321 total) in four school districts on the
east coast of the U.S. to collect a variety of teacher-level measures through a set of teacher surveys
and observations of classroom, and then to link these measures to researcher-collected student surveys
and district-collected test scores, absences, and suspension records (see below for in-depth discussion
of the teacher and student measures). The current analyses also link the project-organized data
collection with administrative records on student test scores, absences, and suspensions provided by
the partner districts through the 2018-19 school year (i.e., the last school year before the Covid-19
pandemic interrupted districts’ collection of these measures).

During the third year of the study, a subset of teachers (# = 71) agreed to be randomly assigned
to class rosters within schools. In spring 2012 the project team worked with staff at participating
schools to randomly assign sets of teachers to class rosters (# = 1,283 students) of the same grade
level that were constructed by principals or other school leaders. To be eligible for randomization
teachers had to work in schools and grades in which there was at least one other participating teacher.

Their principal also had to consider these teachers as capable of teaching any of the rosters of students



designated for the group of teachers.”

A moderately sized sample was the best way to capture breadth of information on students
and teachers, as well as to ensure reasonably high compliance with the experimental design. Only a
handful of other studies have randomly assigned teachers to classes in real-world school settings (e.g.,
Dee, 2004; Glazerman et al.,, 2006; Kane et al., 2013; Kane & Staiger, 2008). Of these, only the
Measures of Effective Teaching (MET) project also collected a broad range of student- and teacher-
level measures like those analyzed in this paper. However, in the MET study, the highest compliance
rate of the six participating districts was 66% and the lowest rate was 27% (Kane et al., 2013). Egalite
and Kisida (2018) explore teacher-student race/ethnicity-matching effects in these data but note that
the high rate of noncompliance limits their ability to draw causal conclusions. In the current study,
69% of all students complied with the experimental design, and analyses presented below indicate that
lingering noncompliance does not threaten the internal validity of results.

The project’s volunteer sample matches the characteristics of teachers and students across the
four participating school districts, and of urban school districts in the U.S. more broadly. In Table 1,
I show that the subset of teachers in the experimental sample look similar to all upper-elementary
teachers in their respective districts on their impacts on students’ math test scores (p = 0.687). The
subset of volunteer teachers for the experiment also look similar to the full project sample on a range
of background teacher characteristics (i.e., gender, race/ethnicity, teaching experience), with no
statistically significant differences. Teachers in the experiment were slightly more likely than those in

the full research project to be certified through traditional rather than alternative programs. While

2T exclude four intact randomization blocks with 10 teachers who originally agreed to patticipate in the random assignment
study but were missing relevant data for one of several reasons: four teachers left the study before the beginning of the
2012-13 school year for reasons unrelated to the experiment (i.e., leaving the district or teaching, maternity leave, change
in teaching assignment); the principal of two teachers decided that it was not possible to randomly assign rosters to these
teachers; and four teachers has random assignment partner(s) who left the study for either of the two reasons above. As
randomization blocks ate analogous to individual experiments, dropping individual ones does not threaten the internal
validity of results.

10



these observable background teacher characteristics were not available for all teachers in the four
partner districts, characteristics of the sample match national patterns (U.S. Department of Education,
2019). The vast majority of participating teachers were White (70%) and female (84%), with roughly
11 years of teaching experience. Of the participating teachers of color, the vast majority are Black
(23% of the full experimental sample); 4% of teachers in the experiment are Asian, and 3% are
Hispanic. I observe statistically significant differences across samples on several student
characteristics. However, the magnitudes of these differences tend to be small.

In Table 2, I present estimates that confirm the success of the randomization process in
creating balance between treatment groups. I find no difference between the characteristics of students
whose randomly assigned teacher is White versus a teacher of color, both when relationships are tested
individually and as a group (p = 0.190 on joint test of significance). In a related study using the same
data, I also provide evidence that student characteristics are unrelated to the baseline effectiveness of
students’ randomly assigned teachers at raising math test scores (Blazar, 2018).

In a randomized experiment, the main threat to internal validity is attrition amongst
participating students (Angrist & Pischke, 2009). In this study, attrition was driven by missing data,
due to: (i) students moving out of their randomly assigned teachers’ classroom, and so no longer were
part of primary data collection; (i) non-participation in district-led data collection; or (iii) moving out
of the district or dropping out of high school, meaning that students are not observed in the longer-
run high school data. As noted above, 31% of students moved out of their randomly assigned teacher’s
classroom. Importantly, though, these moves were unrelated to whether or not their assigned teacher
was White versus a teacher of color (p = 0.594). Aligned to an intent-to-treat analysis (described

below), I still include noncompliers in the analytic sample as long as they have outcome data.’ In Table

3 Of noncompliers, between 60% and 80% are missing outcome data: 64% and 72% of upper-clementary and high school
test scores, respectively; 62% and 70% of upper-elementary and high school absence/suspension data, respectively; and
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3, I show that there is no relationship between missingness—on each data source and time period—
and whether or not their teacher is a person of color.
Data

The analyses presented in this paper draw on a combination of primary data collected as part
of the research project and secondary data collected from districts’ administrative records. I organize
discussion around student- and teacher-level measures.
Students’ Social-Emotional, Academic, and Behavioral Outcomes

District administrative data allow me to capture student demographic characteristics, end-of-
year test scores, and observed school behaviors (e.g., absences, suspensions). These data were available
during the research study (i.e., 2010-11 to 2012-13) and all subsequent years through 2018-19. Student
demographic and background data include gender, race/ethnicity, free or reduced-price lunch (FRPL)
eligibility, limited English proficiency (LEP) status, and receipt of special education (SPED) services.

Collection of test score data is driven by federal education policy that requires public school
districts to administer end-of-year tests in math and ELA to all students in grades three through eight,
and once in high school (see Lynch et al., 2017 for discussion of the upper-elementary content of each
district/state test). In the experimental year (i.e., 2012-13), 78% of the fourth- or fifth-grade students
had test scores (see Table 3); most of the students missing these tests moved out of the districts’
public-school system after random assignment. Comparably, 52% of students in the experimental
sample are linked to high school test scores. The drop in test-score coverage over time is due to
additional students moving out of the district between upper-elementary and high school, as well as
the fact that districts have discretion about the specific grade level in which they administer math and

ELA exams in high school. Testing schedules also were interrupted by Covid starting in the 2019-20

79% of the project-administered student survey. Of all students missing outcome data, non-compliers account for 83% to
93% in upper-elementary school, and 47% to 52% in high school.

12



school year. As such, some students who still were enrolled in the same district in high school are
missing longer-run test scores. I standardized all test scores within district, grade, and year to have a
mean of 0 and a SD of 1. In Table 4a, I present univariate descriptive statistics on student outcome
measures, showing that mean test-score performance of students in the experiment tend to be above
district averages, and that there is less variation relative to the full district populations.

For observed school behaviors that also come from districts’ administrative records, absences
data tally the total number of days students were absent from school each year, and suspension data
capture the number of days that students were suspended from school (either in-school suspension
or out-of-school suspension). As long as students were enrolled in the school district in a given year,
they have both absence and suspension records. On average, upper-elementary students in the
experiment missed 6.2 school days and were suspended a total of 0.09 days; in high school, students
missed 10.2 days and were suspended 1 day, on average (see Table 4a). However, most students never
were suspended, and many did not miss any days of school. Given the highly skewed nature of the
absence and suspension data, I follow others in creating dichotomous measures that capture chronic
absenteeism (i.e., missing 10% of total school days) and whether or not students were suspended at
all in a given year (Gottfried, 2014; Holt & Gershenson, 2019; Lindsay & Hart, 2017; Jackson, 2018).
In high school, I use chronic absenteeism and ever suspended measures captured in the most recent
year/grade level available for each student. This is similar to the approach taken with test scores, where
students differ in terms of the year/grade that they took required high school exams in math and ELA.

In addition to the measures collected by participating school districts, the data also include
student-reported measures of intrapersonal components of social-emotional development that were

collected on an end-of-year survey administered by the research project staff. Theory and exploratory

# Only those students who were suspended show up in districts’ administrative files capturing in-school infractions. Aligned
to district guidance, I assume that students who do not show up in the suspensions dataset but who were enrolled in the
district that year were not suspended.
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factor analyses (Blazar & Kraft, 2017) identify three constructs: (i) Se/f-Effacy (10 items, internal
consistency reliability [a] = 0.76) captures students’ effort, initiative, and perception that they can
complete tasks; (ii) Engagement and Happiness in Class (5 items, a = 0.82) asks students about their affect,
happiness in, and enjoyment of class activities; and (iii) Se/fRegulation (3 items, a = 0.74) captures the
extent to which students regulate their behavior to align with teachers’ expectations (see Appendix
Table 1 for survey item text).” For each of these student-reported outcomes, I created final scales by
reverse coding items with negative valence, averaging student responses across all available items
within the construct, and then standardizing to mean of 0 and SD of 1 within the full project sample.®

In Table 4b, I show that the student-reported constructs of social-emotional development
correlate with test-score performance, absences, and suspensions in expected directions. All three
survey measures positively predict math and ELA test scores, with the highest correlation between
Self-Efficacy and math test scores (0 = 0.31). The student-reported measures also negatively correlate
with absences and suspensions. Of the three student-reported measures, Se/f-Regulation correlates most
strongly with suspensions (p = -0.18), which makes sense given that both aim to capture students’
school and classroom (mis)behavior. Similarly, Engagement and Happiness in Class correlates more
strongly with absences than with suspensions, which aligns with discussion of absenteeism as a proxy
measure for students’ engagement in school (Gottfried, 2014).

In Appendix Table 2, I show correlations between outcomes captured in upper-elementary
versus high school, where patterns are similar to those shown in Table 4. For example, Se/fEfficacy,

Engagement and Happiness in Class, and Self-Regulation all positively correlate with high school test scores

> Self-Efficacy and Engagement and Happiness in Class are strongly correlated (0 = 0.65; see Table 4b), and exploratory factor
analyses suggest that these items may cluster together to form a single construct. However, review of item texts against
the psychology literature from which they were derived provides theoretical justification for dividing them into two distinct
constructs (see Blazar & Kraft, 2017). Sufficiently high reliability for each construct also supports this decision.

¢ Composite scores that average across raw responses are correlated at 0.99 and above with scales that incorporate weights
from the factor analysis.
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(p = 0.15 to 0.27) and negatively correlate with counts of high school absences (p = -0.07 to -0.12)
and days suspended (o = -0.09 to -0.16). These patterns align with similar evidence showing the
predictive validity of student-reported social-emotional development measures to long-run outcomes
in college and the labor market (Lyubomirsky et al., 2005; Mueller & Plug, 20006).
Teacher Mindsets and Practices

Data on teachers come from a survey administered each fall during the research project, as
well as videotaped observations of classes collected throughout each school year that subsequently
were scored using the Classroom Assessment Scoring System (CLASS), an observation instrument
shown to produce valid inferences regarding the quality of teachers’ instruction (Bell et al., 2012).
Given the focus of the research study on mathematics teaching, several survey items focus specifically
on this content area, and all observations of classes come from math lessons. At the same time, as
noted above, all participating teachers were generalists who taught all core subjects. Further, while the
survey and CLASS measures were not developed specifically around CRT, several align closely with
constructs described in the theoretical literature on this topic. In this paper, I focus on project-
collected measures aligned to CRT, excluding others collected as part of the research study but not
directly discussed in the CRT literature such as teachers’ engagement in test-preparation activities.

More specifically, from the teacher survey I focus on three teacher-reported mindset and
practice constructs. First is teachers’ Growth Mindset Beliefs (7 items, a = 0.82), which captures the
extent to which teachers view student intelligence as malleable versus fixed (Dweck, 2006).” The

former perspective is thought to be most beneficial for students because it can support students’ own

7 Of the seven items from the Growth Mindset Beliefs construct, three were collected in one school year and four were
collected in a different school yeat. Items were updated over time in light of initial psychometric analyses (a = 0.56 for
the first set of items, and 0.93 for the second set of items). I calculate internal consistency reliability across all items by
considering responses for teachers who completed the survey in both school years, and collapsing data to the teacher level.
I include all seven items given the high pooled reliability estimate, and because use of all items leads to higher coverage
across teachers in the sample. Patterns of results are very similar when excluding items from one year with lower reliability.
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development of a growth mindset (Mesier et al., 2021) that, in turn, supports longer-run outcomes
and academic success (Yeager & Dweck, 2020). Thus, I construct the Growth Mindset Beliefs measure
such that higher scores reflect a mindset that student intelligence is more malleable. While this
construct stems most directly from the psychology literature, there also are direct connections with
the CRT literature, which describes how teachers should hold and then act on beliefs that “knowledge
is not static” and that all students are capable of academic success no matter their prior background,
experiences, and circumstances (Ladson-Billings, 1995b, p. 481). (See Table 5 for descriptive statistics,
and Appendix Table 3 for survey item text.)

Second is teachers’ Relationships with Students and Families (4 items, oo = 0.63), including the
rapport teachers develop with students in and outside of the classroom, and the amount of time
teachers spend talking with parents and families about students’ learning and behavior.® For example,
one item asks teachers the extent to which “students and I show an interest in each other’s lives.” This
and the other three items align closely with discussion of CRT, which is grounded in strong social
relations and instruction developed around students’ lived experiences and backgrounds. The third
construct from the teacher survey, Preparation for Instruction (14 items, o0 = 0.78), identifies the amount
of time teachers spend planning for instruction and collecting formative assessment data, as well as
the extent to which they use this information to deliver differentiated instruction that attends to
individual students’ needs.” Scaffolding instruction is described in the early literature on CRT (Ladson-

Billings, 1995a). More recently, scholars discuss how approaches to differentiation and data-driven

8 One item from the Relationships with Students and Families construct—focused on teachers’ interactions with family
members—uses a different survey stem and response scale than the other items (see Appendix Table 3). Unsurprisingly,
reliability is higher when excluding this item (a = 0.72). I include the item given guidance from the CRT literature. Aligned
to this discussion, the predictive power to student outcomes generally is stronger when including the additional item.

9 The Preparation for Instruction items were developed to capture two constructs: out-of-class preparation and formative
assessment. As shown in Appendix Table 3, each had its own response scale. However, exploratory factor analyses suggest
that items cluster together to form a single construct. Theory on CRT also describes both types of practices as jointly
facilitating teachers’ knowledge of students and then delivery of student-oriented classroom instruction (Kieran &
Anderson, 2019). From a practical perspective, moderate to strong correlation between the two constructs (0 = 0.48)
creates issues of multicollinearity when both are used as independent variables to predict student outcomes.
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instruction have developed in tandem with CRT, all of which aim to better support historically
marginalized and minoritized students (Kieran & Anderson, 2019; Santamaria, 2019). For all teacher-
reported constructs, I averaged response across all available years of data, and standardized measures
to have a mean of 0 and standard deviation of 1.

In addition to completing surveys, teachers contributed an average of three videotaped lessons
per year'’, which trained raters scored on the CLASS instrument (Pianta et al., 2012). Exploratory and
confirmatory factor analyses of CLASS scores in the data used here identify two constructs (Blazar et
al., 2017). Classroom Support (9 items, a = 0.90) focuses on teachers’ interpersonal relationships with
students around classroom activities and content, including creating a positive classroom climate, and
teachers’ sensitivity to and respect for student ideas and perspectives.'' Classroom Organization (3 items,
a = 0.72) captures teachers’ behavior management skills and the extent to which teachers’ approach
to addressing student (mis)behaviors avoids creating a negative classroom culture. Teachers’ ability to
productively organize and respond to student (mis)behavior is described as particularly important to
building CRT-oriented classrooms given histories of exclusionary discipline for students of color
(Fenning & Rose, 2007), as well as misunderstandings of the behavior, physical movements, and
language of minoritized students (Gay, 2002). (See Appendix Table 4 for item text.)

Following protocols outlined by CLASS developers, I calculated teacher-level scores for
Classroom Support and Classroom Organization by averaging scores across each 15-minute segment in a

given lesson and across items within the dimension. Then, to account for variation in the number of

10 Captute occurred with a freestanding, three-camera, digital recording device and lasted roughly minutes. One camera
focused on the front of the classroom, while two others focused on student tables. Two microphones—one attached to
the recording device and another worn by the teacher—picked up classroom talk. Teachers were allowed to choose dates,
but were directed to select typical lessons and exclude days when students were taking a test. Although it is possible that
these lessons captured instructional practice that were unique from a teachers’ general instruction, teachers did not have
any incentive to select lessons strategically. Analyses from separate data indicate that teachers are ranked almost identically
when they choose lessons versus when lessons are chosen for them (Ho & Kane, 2013).

W Classroom Support combines items from the Emotional Support (4 items) and Instructional Support (5 items) dimensions
originally outlined by CLASS instrument developers. Confirmatory factor analyses of the data used in this study indicate
that these items cluster together to form a single construct (Blazar et al., 2017).
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lessons teachers contributed to the dataset, I calculated predicted, shrunken teacher-level scores."
Using the raw data, I also calculated adjusted intraclass correlations (ICCs)" that capture the amount
of construct-relevant variation at the teacher level. Scores of 0.63 and 0.47 for Classroom Organization
and Classroom Support, respectively, are very similar to other large-scale studies that use the CLASS and
other observation instruments to score classroom instruction (Bell et al., 2012; Kane & Staiger, 2012)
and, thus, provide evidence of score reliability in addition to internal consistency reliability. I
standardized observation scores to have a mean of 0 and a SD of 1.

In Table 5, I show pairwise correlations between the teacher mindset and practice measures.
Unsurprisingly, relationships are strongest between constructs captured from the same measurement
tool: p = 0.2 to 0.24 between survey measures, and 0.5 between the two dimensions derived from
classroom observation and scored on the CLLASS. Cross-instrument correlations are strongest between
teacher-reported Relationships with Students and Families and the two dimensions from the CLASS
observation instrument (@ = 0.22 for Classroom Support and 0.28 for Classroom Organization). These
patterns align with theoretical underpinnings of these measures, which all aim to capture teacher-
student relationships and interactions, including but not limited to those that occur during instruction.
Neither Growth Mindset Beliefs notr Preparation for Instruction are correlated with the two dimensions from
the CLASS, indicating that these mindsets and practices do not translate directly into observed
measures of high-quality classroom teaching captured by this observation instrument.

There is some degree of missingness in the teacher mindset and practices measures, given that

teachers participated in the research project for different numbers of years and survey items varied to

12 To estimate these scores, I specified the following multilevel model:

OBSERVVATION), =y, + &
The outcome is the score for lesson / from teacher j. Teacher random effects, 7/, are the parameters of interest, capturing
mean observation scores for each teacher, shrunk to the sample mean based on the number of lessons for that teachet.
13 The intra-class correlation (ICC) calculates the amount of variance in scores attributable to the teacher. Following a
generalizability study framework (Hill et al., 2012), this ICC is adjusted for the median number of lessons per teacher.
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some extent across years (see Appendix Table 5). Ninety-four percent of teachers in the experimental
sample have observations of instruction scored on the CLASS, and 99% have scores on Relationships
with Students and Families. Comparatively, 86% of teachers have data on Growth Mindset Beliefs and on
Preparation for Instruction, where survey items only were included in the first two years of the research
project. However, missingness is unrelated to whether or not a teacher is White or a person of color,
or to other background characteristics (i.e., gender, teaching experience, certification pathway).
Empirical Strategy

The experimental design allows for a straightforward approach to estimate average effects of
random assignment to a teacher of color on students’ social-emotional, academic, and behavioral
outcomes. All analyses began with a standard model of skill production (Monk, 1989; Todd & Wolpin,
2003) for student 7in school s, and grade g taught by teacher j in year #

OUTCOME 1) = BTeacherOfColory + A, + 1, + €3 (1)

I use OUTCOME,;+,) interchangeably for each student outcome, which I specify as a function of
whether or not a student’s randomly assigned teacher was White versus a teacher of color,
TeacherOfColory. Here, B captutes the coefficient of interest, which I interpret as an average treatment
effect given the intent-to-treat analyses. That is, the treatment variable captures whether or not a
students’ randomly assigned teacher was White versus a teacher of color, whether or not students
stayed in or moved out of that classroom. It was not possible to instrument the race/ethnicity of
students’ actual teacher with their randomly assigned teacher, given that teacher race/ethnicity was
not available for the full district population, as well as the fact that students who moved out of their
randomly assigned teachers’ classtoom often switched districts and so are not observed in the data at
all. However, as noted above, noncompliance and resulting missing data are unrelated to whether or
not students’ randomly assigned teacher is White versus a teacher of color (see Table 3). In the primary

results, I focus on the single TeacherOfColory independent variable to generate a parsimonious set of
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main effects on student outcomes. Parsimony is particularly desirable for the mediation analyses that
incorporate several additional independent variables. In supplementary analyses, I also examine
subgroup and interaction effects for students of color versus White students.

Outcomes are captured at the end of the year working with students’ randomly assigned
teacher (i.e., # +n where 7 = 1), as well as several years later when students are in high school (i.e.,
4<= 5 <=0, depending on the grade level students were in during the experimental year and the last
year they are observed in longer-run district data). To match the block randomized design, I control
for fixed effects for school, 4,, and grade, 1" Inclusion of school fixed effects also helps account for
differences in attendance/suspension reporting and state testing that can differ across schools and
districts. I examine the sensitivity of estimates to inclusion versus exclusion of controls for background
student and class characteristics (i.e., student-level variables listed in Table 2, and these same variables
averaged to the class level plus class size), as well as background teacher characteristics (i.e., gender,
certification pathway, teaching experience). My primary models are those that include background
teacher characteristics, as this is where I have the greatest statistical power. I calculate
heteroskedasticity-robust standard errors clustered at the teacher level to account for the clustered
randomized design, with students nested within teachers’ classrooms.

To examine causal mediation of CRT-aligned mindsets and practices, I pair estimates from
equation (1) with additional estimates from a system of two equations that are similar to path analysis:

CRT;= &TeacherOfColor; + p;  (2)

14 In the experimental design, randomization blocks are equivalent to school-grade combinations. I expand identifying
variation—by controlling for fixed effects for school and grade, rather than school-grade—given that not all school-grades
with a teacher of color also have a White teacher; comparatively, all but one school with a teacher of color also has a White
teacher. Including school and grade fixed effects rather than school-grade fixed effects does not appear to violate
assumptions of baseline balance (see Table 2) or differential attrition (see Table 3). Patterns of results are quite similar and
lead to similar conclusions when I control for school-grade fixed effects rather than school and grade fixed effects. In a
sensitivity analysis described below, I also show that assumptions hold and patterns of results are similar when I replace
school fixed effects with observable school characteristics, further expanding identifying variation.
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OUTCOME 1.,y = @ TeacherOfColory, + TCRT; + A, + 1, + &4 (3)

Equation (2) estimates differences in CRT-aligned mindsets and practices between teachers of color
versus their White colleagues, which can be thought of as estimates of students’ increased exposure
to CRT-aligned mindsets and practices when assigned to a teacher of color. In the causal pathway, in
equation (3), increased exposure to these mindsets and practices leads to improved student outcomes,
conditional on whether or not students’ randomly assigned teacher is White or a teacher of color. In
other words, inclusion of the teacher mindset and practice measures in equation (3) may explain part
(or all) of the average effect of teachers of color on student outcomes, as denoted in equation (1).

Mediation is difficult to examine causally because mediators often are not randomly assigned.
For example, I cannot examine how effects on students’ social-emotional development mediate effects
on test scores, as the social-emotional outcome measures were not experimentally allocated to
students. In the current study, though, I am interested in teacher-level mediators, and the level of
randomization was the teacher. One important point on interpretation: I can interpret estimates of
the relationship between a given mediator and student outcomes as the effect of being randomly
assigned to a teacher who holds that mindset or engages in that practice. This interpretation is slightly
different from the effect of random assignment of the mindset or practice itself.

For a given CRT-aligned mindset or practice to be considered a mediator, three conditions
must be met: (i) there must be a relationship between CRT; and TeacherOfColor; in equation (2); (ii) CRT;
must be related to student outcomes in equation (3), above and beyond the effect of the TeacherOfColor;
variable on student outcomes; and (iii) the relationship between TeacherOfColor; and student outcomes
must differ in equation (3) relative to the magnitude of the estimate in equation (1) that excludes a
given CRT;measure as a mediator (Imai et al., 2010). To most directly assess these conditions, in my
primary specification I examine mediation separately for each CRT-alignhed mindset or practice.

Because the mindsets and practices are correlated with each other (see Table 5), inclusion of all
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measures in the same model predicting student outcomes makes it more difficult to assess whether
changes in estimates of TeacherOfColor; from equation (1) to equation (3) are driven by one variable
versus another. That said, I also specify a model of equation (3) that includes the full set of teacher
mindset and practices as independent variables.

One concern with these mediation analyses is that CRT-aligned mindsets and practices—and
those that are captured through classroom observations in particular—may be a function of the
specific set of students in the classroom (Campbell & Ronfeldt, 2018; Steinberg & Garret, 20106). In
other words, the relationship between CRT; and OUTCOME,+, in equation (3) may be artificially
inflated if the same set of students contribute to both measures, and so are observed on both the left-
and right-hand side of the equation. To avoid this concern, in equation (3) I focus on mindset and
practice measures captured in years prior to the experiment.”

Results
Average Effects of Teachers of Color

In Table 6, I present estimates of the effect of random assignment to a teacher of color versus
a White teacher on end-of-year outcomes in upper-elementary school in Panel A, and on longer-term
high school outcomes in Panel B. All estimates come from separate regression models, each of which
controls for school and grade fixed effects, and background teacher characteristics. For student-
reported survey measures and test scores, higher scores reflect stronger outcomes. Estimates can be
interpreted as the SD increase in these student outcomes resulting from being randomly assigned to a

teacher of color relative to having a White teacher. Columns for social-emotional outcome measures

15 Growth Mindset Beliefs and Preparation for Instruction items only were included in the teacher survey in years prior to the
experiment. For Relationships with Students and Families and the two dimensions of classroom instructional quality from the
CLASS instrument, scores are available for all three years of the research study. However, six teachers joined the study in
the experimental year only, and so do not have prior-year scores. When these measures are used to predict student
outcomes, I imputed prior-year scores using current-year scores. I justify this approach given high year-to-career
correlations of 0.82 for Relationships with Students and Families, 0.72 for Classroom Support, and 0.77 for Classroom Organizgation.
For teachers missing both prior- and current-year scores on any measure, I impute to the mean of the full sample given
evidence that missingness is unrelated to background teacher characteristics (see Appendix Table 5).
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in high school are blank, as the surveys measures were not collected by partner school districts in these
grades. For chronic absenteeism and ever suspended variables that are measured dichotomously, a
value of one indicates worse outcomes. In these linear probability models, estimates can be interpreted
as the percentage point difference in being chronically absent or ever suspended in a given year as a
result of being randomly assigned to a teacher of color."

I find that random assignment to a teacher of color has large and lasting effects on students’
social-emotional, academic, and behavioral outcomes. I find the largest effects of teachers of color on
student-reported Se/f-Efficacy (0.45 SD). Effects on student-reported Engagement and Happiness in Class
(0.25 SD) and on short-term math (0.26 SD) and reading test scores (0.23 SD) also are large; and they
are similar to those found in a prior experiment focusing on younger students (Dee 2004). The test-
score effects persist at very similar magnitudes up to six years later when students are in high school
(0.18 to 0.22 SD). For behavioral outcomes, I find that random assighment to a teacher of color results
in an 8-percentage point decrease in the probability of being chronically absent in high school. Relative
to a 19% chronic absenteeism rate in high school for students whose randomly assigned teacher was
White, 8 percentage points represents a 42% decrease.

Given the experimental design, estimates can be interpreted causally so long as baseline
assumptions of balance between treatment groups and no differential attrition are met (see Tables 2
and 3). In Appendix Tables 6 and 7, I provide further evidence in support of the strength of the
research design and subsequent inferences by varying the control set. Point estimates are quite similar
when I add controls for background student and class characteristics (i.e., those characteristics listed
in Table 2; see Appendix Table 6) in addition to background teacher characteristics, as well as when I
remove all of these controls from the model (see Appendix Table 7). In models that add student and

class characteristics, the estimate for decreased chronic absenteeism at the end of the year working

16 For empitical justification of linear probability models relative to probit or logit models, see Heckman and Snyder (1996).
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with a teacher of color of 4 percentage points is now statistically significantly different from zero.
However, the estimate for decreased chronic absenteeism in high school is slightly smaller than in the
primary results and no longer statistically significant. In the model without controls for background
student, class, or teacher characteristics, I find that random assignment to a teacher of color results in
increased suspensions (7 percentage points) over the course of the school year, compared to a 3%
suspension rate for students working with a White teacher. In other models with different controls,
this relationship also is positive in magnitude but not statistically significantly different from zero.

In Table 7, I examine heterogeneous effects across students of color versus White students,
which provides additional insight into patterns related to suspensions. Models include four groups of
teacher-student matches: (i) teachers of color randomly assigned to students of color, (ii) teachers of
color randomly assigned to White students, (iif) White teachers randomly assigned to White students,
and (iv) White teachers randomly assigned to students of color (the left-out category). Here, I find
evidence of differential suspension rates of the students of White teachers, where their White students
are suspended less frequently than their students of color (3.5 percentage points, representing an 88%
decrease relative to a 4% suspension rate for students of color working with a White teacher).

Consistent with findings described above, suspension rates are higher both for White students
and students of color assigned to a teacher of colot, relative to the students of White teachers. White
students are suspended more frequently when their randomly assigned teacher is a teacher of color
versus a White teacher (p = 0.031; see panel in table testing equivalence of coefficients). There also is
some suggestive evidence of differential suspension rates between White students and students of
teacher randomly assigned to a teacher of color, given the magnitude of coefficients. However, the
difference is not statistically significantly different from zero (p = 0.173). Further, when teachers of
color are linked to high school suspensions, point estimates are negative in all model specifications

and for both students of color and White students. But, none of the estimates is statistically
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significantly different from zero. I explore additional patterns related to behavior in the mediation
analyses, which include a measure of teachers’ observed classroom management skills.

The subgroup analyses further reveal that teachers of color improve the Se/fEfficacy of White
students, relative to White students who have a White teacher (p = 0.08). For other outcome measures,
I do not find statistically significant differences for White students between having a teacher of color
versus a White teacher. Substantively, though, the effects of teachers of color on student-reported
Engagement and Happiness in Class are concentrated amongst students of color. I find that random
assignment to a teacher of color improves this measure by 0.31 SD, relative to students of color whose
assigned teacher is White. Comparatively, the analogous point estimate for White students randomly
assigned to a teacher of color is negative. That said, this estimate has a relatively large standard error
and so is not statistically significantly different from zero, nor statistically significantly different from
the effect of teachers of color on the classroom engagement and happiness of students of color.
Mediating Effects of CRT-Oriented Mindsets and Practices

To examine mechanisms underlying the average effects of teachers of color on student
outcomes, I begin by examining differences in CRT-aligned mindsets and practices between teachers
of color versus White teachers. In Table 8, I estimate mean differences in the full project sample,
where I have the greatest statistical power. In Appendix Table 8, I show estimates of differences for
teachers in the experimental sample. In both tables, I use data from all available school years. Sample
sizes vary across measures, given that some measures were captured in a subset of years of the research
study and not all teachers participated in the study for all years. I also specify models with various sets
of controls, including background teacher characteristics (i.e., gender, certification pathway, teaching
experience) and school fixed effects, which match the setup of models that predict student outcomes.

I find that teachers of color score higher on all five CRT-aligned measures relative to White

teachers. In the full project sample, between-group differences are largest for Preparation for Instruction
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(roughly 0.6 to 0.65 SD), and are very similar across models with different sets of controls. I also
observe differences of 0.2 to 0.3 SD for Growth Mindset Beliefs, Relationships with Students and Familzes,
and Classroom Organization. Here, point estimates and levels of statistical significance differ to some
extent across models with different sets of controls. At the same time, patterns all point to teachers
of color outperforming White teachers on these metrics, as expected given theory on CRT and
purposeful selection of CRT-aligned mindset and practices measures. For Classroom Support, point
estimates generally are positive but smaller than for other measures, and none are statistically
significantly different from zero. While this measure has a lower adjusted intraclass correlation than
Classroom Organization, lack of between-group differences for Classroom Support does not appear to be
driven by measurement error; standard errors are quite similar to those for other measures.

In the experimental sample, between-group differences follow similar patterns compared to
the full project sample (see Appendix Table 8). As expected, standard errors are roughly double in
magnitude given smaller sample sizes. Here, the difference between teachers of color and White
teachers are larger for Relationships with Students and Families (apwards of 0.73 SD), Growth Mindset Beliefs
(upwards of 0.55 SD), and Classroom Organization (upwards of 0.55 SD). Estimates tend to be smaller
in models that include school fixed effects, and none of the estimates in these models are statistically
significantly different from zero. One explanation may be that variation in the measures is substantially
reduced in the experimental sample and in models that include school fixed effects, compared to in
the full project sample where there were many more teachers per school.

Next, in Table 9, I add the CRT-aligned mindset and practice measures to models that predict
student outcomes. I focus on models that include just one CRT-aligned measure at a time in order to
examine differences in the magnitude of effects of teacher of colors when including versus excluding
the mindset and practice measure (see Table 6). Differences in estimates across these models is a key

criterion for a given measure to be considered a mediator. In Appendix Table 9, I include all mindset
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and practice measures as predictors in the same models, finding similar patterns. I exclude Classroom
Support from these analyses, as I find no evidence of statistically significant differences in this measure
between teachers of color and White teachers, either in the full project sample (see Table 8) or in the
experimental sample (see Appendix Table 8). Between-group differences also is a key criterion for the
measure to be considered a mediator of the effect of teachers of color on student outcomes. All
teacher mindset and practice measures come from years prior to the experiment, and scores are
imputed to the sample mean when missing so that all teachers and their students remain in the analysis.
In Appendix Table 5, I show that missingness is unrelated to background teacher characteristics.

I tind that Growth Mindset Beliefs and Relationships with Students and Families serve as mediators of
the effect of teachers of color on varied student outcomes. Conditional on whether or not a students’
randomly assigned teacher is White or a teacher of color, random assignment to a teacher who reports
stronger relationships with students and families (i.e., 1 SD increase in this measure) results in
improved Self-Efficacy (0.06 SD), improved longer-run math test scores in high school (0.08 SD), and
decreased chronic absenteeism both in the short- and longer-term (2 percentage points). Assignment
to a teacher who more strongly believes that student intelligence is malleable versus fixed results in
decreased suspension rates at the end of the school year (2 percentage points) and several years later
when students are in high school (3 percentage points), as well as decreased chronic absenteeism in
high school (2 percentage points). In all of these models, estimates of the effect of having a teacher
of color on student outcomes attenuate (i.c., are closer to zero) compared to models that exclude the
mediators. Yet, in no model is attenuation of the main effect of teachers of color on student outcomes
more than 50%.

I also find some evidence that Preparation for Instruction and Classroom Organization may serve as
mediators. In Table 9, I find a marginally statistically significant relationship between Preparation for

Instruction and decreased longer-term student absenteeism (4 percentage points); the relationship to
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short-term student-reported Engagement and Happiness in Class also is substantively significant (0.14 SD)
but not statistically significant. Similarly, for Classroom Organization, the relationship to short- and
longer-term math achievement is substantively but not statistically significant (0.08 and 0.1 SD,
respectively). When conditioning on the other mindset and practice measures (see Appendix Table 9),
the estimate between Classroom Organization and short-term math test scores is marginally statistically
significantly different from zero (0.09 SD). In these conditional analyses, I also find some evidence
that Classroom Organization mediates effects on end-of-year suspensions. Here, I observe an inerease in
suspensions (2 percentage points), which is consistent with discussion above that all students of
teachers of color are suspend more frequently than the students of White teachers. Because teachers
of color score higher on Classroom Organization than White teachers, on average, the mediation analyses
suggest that suspensions may be used to address classroom misbehavior in a way that does not detract
from the classroom climate.

As noted above, it is possible that limiting variation in the teacher mindset and practice
measures within schools is too restrictive (see Appendix Table 8). Therefore, in Appendix Table 10, I
also examine mediating effects in models that replace school fixed effects with observable school
characteristics (i.e., background student-level characteristics averaged to the school level). Student
characteristics remain balanced between teachers of color and White teachers when replacing school
fixed effects with observable school characteristics (p = 0.301 on test that background student
characteristics jointly predict random assignment to a teacher of color versus a White teacher;
analogous to the baseline balance test shown in Table 2). Here, I find very similar patterns linking
Growth Mindset Beliefs and Relationships with Students and Families to student outcomes as in the primary
specification. I also find marginally statistically significant relationships between Preparation for
Instruction and students’ math achievement (0.1 SD) and Engagement and Happiness in Class (0.13 SD) in

the short term, as well as between Classroom Organization and end-of-year math achievement (0.1 SD).
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In these models, random assignment to a teacher of color who scores 1 SD higher on Relationships with
Students and Families further results in increased Engagement and Happiness in Class (0.06 SD).
Discussion

Pairing random assignment of teachers to classes with rich data on varied student outcomes
and varied teacher mindsets and practices, this study extends prior quantitative literature identifying
positive effects of teacher-student race/ethnicity matching, as well as primarily qualitative and
theoretical literature defining core domains of CRT thought to be primary mechanisms by which
teachers of color benefit students of color.

First and foremost, findings from this paper contribute the first causal evidence that teacher
mindsets and practices aligned to CRT serve as mediators of the effect of teachers of color on
intrapersonal components of students’ social-emotional development, academic performance, and
school behaviors. I find that teachers of color are more likely than White teachers—often substantially
so—to hold growth mindset beliefs that student intelligence is malleable rather than fixed, build
interpersonal relationships with students and families, prepare for instruction and differentiate
activities based on students’ individual needs, and address student (mis)behavior in productive ways
that do not lead to a negative classroom climate. I also find evidence that all of these mindsets and
practices further link to varied student outcomes. Given longstanding discussion of similar patterns
in qualitative data (e.g., Ladson-Billings, 1995b; Milner, 2011; Ware, 2006), these findings may seem
intuitive. Yet, exploration in experimental data is critical because it provides a direct way to test
theories regarding whether and how CRT-aligned mindsets and practices benefit student outcomes.

At the same time that the evidence points to some specific dimensions of CRT that benefit
student outcomes, I cannot rule out the possible effects of other dimensions not examined in this
study. CRT is multifaceted, drawing on multiple experiences, knowledge bases, and dispositions of

teachers, only some of which are measured quantitatively in the data used for this paper. For example,
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the data do not include a measure of teaching towards critical conscientious, nor a student-level
measure of this construct. Relatedly, the role of specific CRT-aligned mindsets and practices in
generating productive and supportive classroom environments is not mutually exclusive with the
benefits of having teachers of color as role models. Seeing role models who look like students of color
in positions of power is described as beneficial, whether or not teachers engage in markedly different
instructional practices (Fordham & Ogbu, 1986; Villegas & Lucas, 2004). The mediation analyses
indicate that the available mindsets and practices of teachers partially but do not fully mediate the
effect of teachers of color on student outcomes. In other words, in models that include teacher
mindset and practices, the effect of a teacher of color on student outcomes is attenuated relative to
models that exclude these measures; but, the estimated effects are not zero. Therefore, it is very likely
that other mechanisms such as role modeling and developing critical consciousness also play a role.

Further aligned to the theoretical literature (Gay, 2000), I find that teachers of color have the
largest effects on the intrapersonal components of social-emotional development of students of color,
including measures of self-efficacy (upwards of 0.47 SD) and engagement in class activities (upwards
of 0.31 SD). Teachers of color also have large positive effects on test scores, but at smaller magnitudes
(upwards of 0.26 SD). (Teachers of control also impact observed school behaviors, though these
impact estimates are not directly comparable because the effects are measured in percentage points
rather than in SD units.) These patterns provide suggestive evidence that the effects of teachers of
color on test scores may partially run through more proximal effects on social-emotional development.
However, this conclusion is not definitive given the experimental design: I can estimate the effect of
random assignment to a teacher of color on both social-emotional development and academic
performance, but I cannot estimate the effect of one of the outcomes on the other.

Focusing more narrowly on the effects of teachers of color on student test scores, there are

two additional takeaways from this study. First, I find very similar end-of-year test-score effects of
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teachers of color as Dee (2004) and replicated by Gershenson et al. (2018) who also draw on
experimental data. In comparison, a growing number of non-experimental studies also find positive
test-score effects of teacher-student race/ethnicity-matching, but at magnitudes that generally are
much smaller (for reviews, see Bristol & Martin-Fernandez, 2019; Redding, 2019). One explanation
may be related to generalizability. For example, Egalite et al. (2015) use statewide data from Florida
and find test-score effects of 0.02 SD for Black students matched with a Black teacher. Analyses of
statewide data have stronger generalizability than experiments with volunteer samples. At the same
time, I show that the volunteer sample in this study looks similar to broader populations of four east
coast school districts. The other explanation for differences across experimental versus non-
experimental studies is the strength of the research design. In the absence of experimental data,
researchers often include a2 combination a school and student fixed effects, which aim to account for
non-random sorting of students to teachers that are well documented in schools (Clotfelter et al.,
20006). Descriptive analyses tend to show teachers of color assigned to classes where students have
below-average test-score performance and above-average absence and suspension rates (Holt &
Gershenson, 2019; Kalogrides et al., 2013), meaning that lingering biases in student and school fixed
effects models may understate true effects of teachers of color on student outcomes. Preferencing the
experimental estimates, assighment to a teacher of color produces some of the largest effects on the
outcomes of students of color across all of the education intervention literature (Fryer, 2017).
Second, whereas the effect of teachers and of educational interventions on students’ academic
performance tend to fade out substantially over time (Cascio & Staiger, 2012), I find that the effects
of teachers of color on end-of-year tests scores in math and ELA persist at very similar magnitudes
up to six years later when students are in high school. These test-score effects should not be
interpreted as the main finding of this paper. Test scores capture just a small slice of the knowledge

bases, skills, and dispositions students need when they leave school (Deming, 2017; Jackson, 2018),
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and improving test scores generally is not the main goal of teacher-student race/ethnicity matching
discussed in the theoretical literature (Irvine, 1989; Graham, 1987; Ladson-Billings, 1994; Waters,
1989). Yet, the degree of persistence of the test-score effects is striking relative to other analyses in
the educational effectiveness literature.

This study also contributes to the literature on racial discrimination. Descriptively, nationally
representative survey data show how Black teachers exhibit substantially less implicit racial bias than
White teachers (Chin et al., 2020). Lab experiments that randomly assign student race to classroom
assignments also show that White teachers grade Black students more harshly than White students
(Quinn, 2020), which is similar to findings of discrimination in hiring practices (Quillian et al., 2017).
In real-world schools and classrooms, racial biases are instantiated in lower teacher expectations for
students’ educational attainment (Papageorge et al., 2020), decreased access to advanced coursework
(Tyson et al., 2007), and higher rates of suspensions and exclusionary discipline (Fenning & Rose,
2007), all of which limit academic opportunities and successes for students of color. This study extends
the extant literature by providing experimental estimates of differential suspension rates by teacher
and student race/ethnicity. Consistent with other literature, I find that random assignment to a White
teacher results in higher suspension rates for students of color relative to their White peers. Though
not statistically significantly different from zero, I also observe substantively higher suspension rates
of White students relative to students of color when their randomly assigned teacher is a person of
color. While school leaders ultimately make the final suspension decision, referrals most frequently
come from teaches regarding incidences in their classrooms (Girvan et al., 2017; Liu et al., 2021). At
the same time, teachers of color score substantially higher than White teachers in terms of their
classroom management skills, suggesting that possible differential suspension rates of the students of

teachers of color may not reflect exclusionary practices that lead to a poor classroom climate.

32



Conclusion

Ultimately, this paper aims to provide new knowledge and direction to the intervention,
practice, and policy literatures regarding strategies for offsetting racial/ethnic discrimination in school
and increasing opportunities for Black, Hispanic, and other historically marginalized and minoritized
students of color. As noted above but worth repeating, the effects of teachers of color on students’
social-emotional development, academic performance, and school behaviors are some of the largest
across all of the experimental literature in education. As a general point of comparison, Fryer (2017)
conducted a meta-analysis of experimental effects of a broad range of human-capital oriented
interventions on student test scores, finding the largest effects for one-on-one, high-dosage tutoring
(roughly 0.2 to 0.4 SD). The effects of teachers of color in this study are very similar in magnitude,
and extend to a range of students in the classroom, rather than being a one-on-one intervention like
tutoring. However, at present, the re-assignment of students of color to teachers of color is not a
policy or practice intervention in and of itself, largely because teachers of color are wildly
underrepresented in the teacher workforce (U.S. Department of Education, 2019).

How then can schools and districts, policymakers and practitioners act on these findings?
Gershenson et al. (2018) describe how policy action depends largely on the underlying mechanisms
by which teachers of color and race/ethnicity matching benefit students. If the effects are driven
primarily or exclusively by role modeling, then the only real option is to engage in different approaches
to recruitment and retention of teachers of color to substantially alter the demographics of the
population of public-school teachers. Alternatively, training the mostly-White teacher workforce to
deliver CRT may be an option if the effects of teachers of color are explained by the unique set of
skills that they bring to their work. I find empirical support for the role that CRT-aligned mindsets
and practices play in mediating the effects of teachers of color on student outcomes. As such, there

may be some or even substantial benefit of allocating professional development dollars towards
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shifting the mindsets of White teachers to a growth-mindset perspective and to help them engage in
CRT-aligned practices. This suggestion also aligns with recent evidence on the positive effects of an
ethnic studies curriculum aligned to CRT and that was implemented by teachers of all races and
ethnicities in California (Bonilla et al., 2021; Dee & Penner, 2017).

However, in light of racial biases instantiated in differential suspension rates, I cannot rule out
the possibility that some of the skills that teachers of color have, on average, and that benefit student
outcomes may not be teachable—or, at least, not easily taught. Thus, recruitment of a more diverse
teacher workforce must also be a key avenue for schools and districts. To date, we know hardly
anything about the causal effect of policies and programs aimed at recruiting more individuals of color
into teaching.

Stating that we need to diversify the teacher workforce is neither new nor novel. The evidence
presented in this paper certainly points in that direction, while also providing potential avenues for
policy and practice experimentation, and for partnership-based research. Are the CRT-oriented
mindsets and practices examined in this study that mediate the effect of teachers of color on student
outcomes teachable to White teachers? If so, how should these learning activities be designed? What
are the programs, support systems, and incentives that can increase the share of individuals of color
entering the teaching profession? These questions were first posed over 40 years ago. It is time that

we find the answers.
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Tables

Table 1
Demographic Characteristics of Teachers and Students
Experimental PFQH Fu]l
Sample : ro]e<1:t » D1s;r1tcit
ample opulation
Teacher Characteristics
Female 0.85 0.78
Teacher of Color 0.30 0.33
Asian 0.04 0.03
Black 0.23 0.22
Hispanic 0.03 0.03
White 0.70 0.65
Traditionally Certified 0.92 0.85 ~
Alternatively Certified 0.05 0.08
No Formal Training 0.03 0.07
Teaching Experience (years) 11.05 10.59
Teacher Effects on State Math Test (standardized) -0.004 0.016  **  0.001
Teachers 71 321 3,559
Student Characteristics
Female 0.47 0.50 ~ 0.50 ~
Student of Color 0.80 0.76 kK 075 *xk
Asian 0.10 0.08 * 0.09
Black 0.41 0.40 0.36  **x
Hispanic 0.24 0.23 027 *
White 0.20 0.24 *kk (025
FRPL 0.68 0.64 ** 0.3
SPED 0.07 0.1 #ex (.14 *e
LEP 0.18 0.20 0.19
Math Achievement (standardized) 0.038 0.101 * 0.008
ELA Achievement (standardized) 0.050 0.084 0.006
Students 1,283 10,586 175,572

¥ p<0.001, ** p<0.01, * p<0.05, ~ p<0.1 on differences between the experimental sample and
the full project sample or the full district populations.
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Table 2
Balance Between Students Randomly Assigned to a Teacher of Color versus a
White Teacher

Average Student

. Difference for
Characteristics

Student Characteristics for Teachers of White
Color Teachers
Female 0.49 -0.009
(0.011)
Asian 0.14 -0.066
(0.043)
Black 0.32 0.004
(0.035)
Hispanic 0.27 -0.021
(0.031)
White 0.22 -0.047
(0.032)
FRPL 0.67 0.004
(0.011)
SPED 0.06 0.023
(0.038)
LEP 0.27 -0.025
(0.020)
Prior Math Achievement (standardized) 0.116 -0.016
(0.015)
Prior ELA Achievement (standardized) 0.014 0.018
(0.017)
Prior Absences (days) 5.6 -0.000
(0.002)
Prior Suspensions (days) 0.08 -0.021
(0.017)
P-value on Joint Test of Significance 0.190
Teachers 71
Students 1,283

Notes: Average student characteristics of teachers of color are calculated from regression
models that control for school and grade fixed effects. Differences in average student
characteristics for White teachers are calculated from a single regression model that
predicts a dummy variable for the teacher being White as function of the student
characteristics and school and grade fixed effects. Heteroskedasticity-robust standard
errors clustered at the teacher level in parentheses.
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Table 3
Availability of Student Outcome Data and Relationship to Random Assignment
to a Teacher of Color versus a White Teacher

Upper-Elem. School High School
Proportion Proportion
with Data ~ © VA€ with Data  © VA
Project Survey 0.70 0.664 NA NA
Test Score Data 0.78 0.313 0.52 0.361
Absence/Suspension Data 0.79 0.442 0.58 0.259
Students 1,283

Notes: P-values test the hypothesis that attrition/missingness is related to whether ot
not a student was randomly assigned to a teacher of color versus a White teacher, and
are calculated from models that control for school and grade fixed effects, and cluster
standard errors at the teacher level.

Table 4a
Descriptive Statistics for Student Outcomes
Uppet-Elem. .
Reliability PSehool High School
Mean SD Mean SD

Intrapersonal Competencies
Self-Efficacy (1 to 5 scale) 0.76 4.09 0.04 NA
Engagement/Happiness in Class (1 to 5 scale) 0.82 3.99 0.90 NA
Self-Regulation (1 to 5 scale) 0.74 4.09 0.93 NA
Test Scores
Math Achievement (standardized) >0.90 0.04 0.92 0.06 0.92
ELA Achievement (standardized) >0.90 0.05 0.90 0.19 0.85
School Behaviors
Absences (days) NA 6.19 6.87 10.15 15.23
Chronically Absent NA 0.05 NA 0.17 NA
Suspensions (days) NA 0.09 0.54 0.95 3.06
Ever Suspended NA 0.04 NA 0.18 NA

Notes: Reliability statistics for survey measures are internal consistency reliabilities. Reliability statistics for
math and ELA tests vary across participating school districts and grade levels, but all are above 0.9.



Table 4b

Pairwise Correlations between Upper-Elementary Outcomes

Self- Eﬁf;%if;:t Self- Math ELA Absences Chronieally o ons BYer
Efficacy in Class Regulation Achievement Achievement Absent ) Suspended

Intrapersonal Competencies
Self-Efficacy 1
Engagement/Happiness in
Class 0.647*+* 1
Self-Regulation 0.321%%% 0.241%%% 1
Test Scores
Math Achievement 0.312%F* 0.216%F* 0.217%%* 1
ELA Achievement 0.245%F* 0.146%+* 0.275%** 0.662%F* 1
School Behaviors
Absences (days) -0.109%* -0.102%* -0.016 -0.183%** -0.094+* 1
Chronically Absent -0.072* -0.088** -0.011 -0.137%% -0.060~ 0.695%** 1
Suspensions -0.108** -0.091** -0.151 %% -0.086** -0.062* 0.104** 0.043 1
Ever Suspended -0.087** -0.072* 0177+ -0.112%* -0.111* 0.113%* 0.054~ 0.743%** 1
R p<0.001, ** p<0.01, * p<0.05, ~ p<0.1

Table 5

Descriptive Statistics for Upper-Elementary Teacher Practices and Mindsets

S Pairwise Correlations
Reliability Mean SD
GMB RSF PFI CS CO

Growth Mindset Beliefs (GMB; 1 to 6 scale) 0.82 439 094 1.00

Relationships with Students and Families (RSF; 1 to 5 scale) 0.63 386 0.63 0.196*** 1

Preparation for Instruction (PFI; 1 to 5 scale) 0.78 327 048 0.215%F  0.236%** 1

Classroom Support (CS; 1 to 7 scale) 0.90; 0.47 412 042 0.051 0.222%% 0.082 1.000

Classroom Organization (CO; 1 to 7 scale) 0.72;0.63  6.40 0.41 0.029 0.280%*  0.003  0.514%** 1

Notes: All measures have internal consistency reliability statistics; classroom observation scores also have adjusted intra-class correlations. ***

p<0.001, ** p<0.01, * p<0.05, ~ p<0.1
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‘Table 6
Effect of Teachers of Color on Short- and Longer-Term Student Outcomes

Self- ]ElgagemenF / Self- Math Reading Chronically Ever
Efficacy ap Cpil:sss mn Regulation ~ Achievement Achievement Absent Suspended
Panel A: End-of-Year Effects in Upper-Elementary School

Tch. Of Color 0.448%%* 0.251~ 0.123 0.257%* 0.231* -0.040 0.032
(0.115) (0.141) (0.115) (0.084) (0.091) (0.025) (0.027)

Students 903 903 901 1,003 1,004 1,017 1,017

Panel B: Follow-Up Effects in High School

Tch. Of Color 0.178* 0.223%* -0.083* -0.024
(0.083) (0.082) (0.035) (0.034)

Students 663 670 743 743

Note: All models control for school and grade fixed effects and background teacher characteristics (i.e., gender, certification
pathway, teaching experience). Heteroskedasticity-robust standard errors clustered at the teacher level in parentheses.
Chronically absent and ever suspended variables are binary; other outcomes are standardized.

¥ p<0.001, ** p<0.01, * p<0.05, ~ p<0.1
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Table 7
Effect of Race/Ethnicity Matching on Short- and Longer-Term Student Outcomes

Engagement/

Self- Fappiness in Self—. Math R'eading Chronically Ever
Efficacy Class Regulation ~ Achievement Achievement Absent Suspended
Panel A: End-of-Year Effects in Upper-Elementary School
Tch. Of Color*Stu. of Color 0.469%** 0.307* 0.135 0.242%* 0.232* -0.041 0.017
(0.120) (0.143) (0.117) (0.089) (0.100) (0.027) (0.028)
Tch. of Color*White Stu. 0.343* -0.115 0.092 0.431* 0.345~ -0.032 0.104~
(0.144) (0.265) (0.210) (0.170) (0.188) (0.0406) (0.062)
White Tch*White Stu. 0.059 0.029 0.099 0.155* 0.227** 0.008 -0.035%*
(0.081) (0.101) (0.079) (0.076) (0.068) (0.027) (0.016)
P-Value on Tests of Coefficient Equivalence
Tch. of Color*Stu. of Color =
Teh. of Color*White Stu. 0.367 0.124 0.828 0.279 0.587 0.868 0.173
Tch. of Color*White Stu. =
White Teh *White Stu. 0.081 0.605 0.973 0.123 0.551 0.413 0.031
Students 903 903 901 1,003 1,004 1,017 1,017
Panel B: Follow-Up Effects in High School
Tch. Of Color*Stu. of Color 0.185* 0.195* -0.091* -0.027
(0.080) (0.090) (0.038) (0.034)
Tch. of Color*White Stu. 0.322~ 0.493%* -0.011 -0.024
(0.183) (0.174) (0.074) (0.089)
White T'ch*White Stu. 0.356%#* 0.243* 0.050 -0.030
(0.098) (0.093) (0.042) (0.037)
P-Value on Tests of Coefficient Equivalence
Tch. of Color*Stu. of Color =
Teh. of Color*White Stu. 0.425 0.121 0.331 0.976
Tch. of Color*White Stu. =
White Teh *White Stu. 0.867 0.184 0.461 0.95
Students 663 670 743 743

Note: All models control for school and grade fixed effects and background teacher characteristics (i.e., gender, certification pathway,
teaching experience). Heteroskedasticity-robust standard errors clustered at the teacher level in parentheses. Chronically absent and ever
suspended variables are binary; other outcomes are standardized. Left-out category is White teacher with student of color.

*k p<0.001, ** p<0.01, * p<0.05, ~ p<0.1



Table 8
Differences in Practices and Mindsets Between Teachers of Color and White Teachers in Full
Project Sample

Teachers ) 2 4) (5)
Growth Mindset Beliefs 297 0.235~ 0.231~ 0.202 0.201
(0.125) (0.125) (0.160) (0.160)
Relationships with Students and Families 313 0.098 0.096 0.262~ 0.299*
(0.122) (0.123) (0.137) (0.137)
Preparation for Instruction 300 0.616%+* 0.589#+* 0.638%** 0.647#k*
(0.118) (0.128) (0.158) (0.154)
Classroom Support 314 -0.022 0.005 0.132 0.098
(0.130) (0.136) (0.179) (0.177)
Classroom Organization 314 0.091 0.169 0.245 0.218
(0.134) (0.139) (0.183) (0.175)
Background Teacher Characteristics X X
School Fixed Effects X X

Note: Estimates come from separate regression models. Background teacher characteristics include gender,
certification pathway, and teaching experience. All teacher practice and mindset variables are standardized.
Heteroskedasticity-robust standard errors in parentheses.

Rk p<0.001, ¥* p<0.01, * p<0.05, ~ p<0.1



Table 9
Mediating Effects of Teacher Mindsets and Practices on Short- and Longer-Term Student Outcomes

Self Efficacy i‘iﬁ::;“;{ Self- Math Reading  Chronically Ever
Class Regulation  Achievement Achievement Absent Suspended
Panel A: End-of-Year Effects in Upper-Elementary School

Tch. of Color 0.454%%* 0.244 0.125 0.259%* 0.225* -0.041~ 0.036
(0.117) (0.149) (0.110) (0.086) (0.089) (0.024) (0.028)
Growth Mindset Beliefs -0.023 0.031 -0.011 -0.008 0.029 0.007 -0.021*
(0.038) (0.056) (0.036) (0.027) (0.024) (0.007) (0.009)

Tch. of Color 0.41 48k 0.226 0.123 0.250%* 0.241* -0.026 0.023
(0.109) (0.140) (0.124) (0.091) (0.102) (0.020) (0.024)

Relationships Stu./Fam. 0.061* 0.045 -0.001 0.011 -0.015 -0.020%** 0.013
(0.020) (0.033) (0.035) (0.028) (0.020) (0.006) (0.008)

Tch. of Color 0.450%** 0.258* 0.119 0.260** 0.233* -0.040 0.030
(0.115) (0.127) (0.115) (0.084) (0.094) (0.025) (0.026)

Prep. for Instruction 0.023 0.135 -0.065 0.041 0.031 0.002 -0.020
(0.060) (0.092) (0.048) (0.054) (0.047) (0.014) (0.010)

Tch. of Color 0.449%xk 0.247~ 0.118 0.255%* 0.232* -0.040 0.031
(0.116) (0.138) (0.113) (0.083) (0.094) (0.025) (0.027)

Classroom Otrganization -0.007 0.054 0.066 0.077 -0.045 -0.007 0.016
(0.051) (0.060) (0.069) (0.052) (0.055) (0.012) (0.011)

Students 903 903 901 1,003 1,004 1,017 1,017

Panel B: Follow-Up Effects in High School

Tch. of Color 0.190* 0.227** -0.077* -0.016
(0.084) (0.083) (0.0306) (0.034)
Growth Mindset Beliefs -0.035 -0.010 -0.024* -0.033*
(0.036) (0.038) (0.012) (0.014)

Tch. of Color 0.148~ 0.204* -0.070* -0.023
(0.078) (0.081) (0.031) (0.035)

Relationships Stu./Fam. 0.075%* 0.045 -0.023* -0.002
(0.027) (0.032) (0.009) (0.012)

Tch. of Color 0.181* 0.227%* -0.084* -0.024
(0.084) (0.079) (0.035) (0.033)

Prep. for Instruction 0.033 -0.045 -0.038~ 0.001
(0.064) (0.064) (0.020) (0.028)

Tch. of Color 0.184* 0.222%* -0.083* -0.024
(0.078) (0.082) (0.034) (0.033)

Classroom Organization 0.098 -0.035 -0.012 0.015
(0.066) (0.058) (0.024) (0.021)

Students 663 670 743 743

Note: All models control for school and grade fixed effects and background teacher characteristics (i.e., gender, certification
pathway, teaching experience). Heteroskedasticity-robust standard errors clustered at the teacher level in parentheses.
Chronically absent and ever suspended variables are binary; other outcomes are standardized.

Rk p<0.001, ** p<0.01, * p<0.05, ~ p<0.1
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Appendices

Appendix Table 1
Item Text from Student Survey

Dimensions and Item Text

Self-Efficacy
I have pushed myself hard to completely understand math in this class

If I need help with math, I make sure that someone gives me the help I need.

If a math problem is hatd to solve, I often give up before I solve it.
Doing homework problems helps me get better at doing math.
In this class, math is too hard.
Even when math is hard, I know I can learn it.
I can do almost all the math in this class if I don't give up.
I'm certain I can master the math skills taught in this class.
When doing work for this math class, focus on learning not time work takes.
I have been able to figure out the most difficult work in this math class.
Engagement and Happiness in Class
This math class is a happy place for me to be.
Being in this math class makes me feel sad or angry.
The things we have done in math this year are interesting.
Because of this teacher, I am learning to love math.
I enjoy math class this year.
Self-Regulation
My behavior in this class is good.
My behavior in this class sometimes annoys the teacher. (Reverse coded.)

My behavior is a problem for the teacher in this class. (Reverse coded.)
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Appendix Table 2
Pairwise Correlations between Upper-Elementary and High School Outcomes

High School Outcomes
Upper-Elementary School Math BLA Chronically Ever
Qutcomes Achievement  Achievement Absences Absent Suspensions Suspended
Intrapersonal Competencies
Self-Efficacy 0.262%** 0.196*** -0.099* -0.067~ -0.120%* -0.061
Engagement/Happiness in
Class 0.180*** 0.153%* -0.066~ 0.079* -0.087* -0.048
Self-Regulation 0.227 %% 0.272%%* -0.116%* -0.107+* -0.163%** -0.163%**
Test Scores
Math Achievement 0.687%#* 0.560%%* -0.178%+x -0.141%* -0.148+** -0.117%
ELA Achievement 0.550%** 0.636*** -0.132%% -0.126%** -0.142%% -0.105%*
School Behaviors
Absences (days) -0.168%** -0.069~ 0.570#k* 0.434%% 0.071~ 0.063~
Chronically Absent -0.103%* -0.088* 0.47 5%k 0.321 %% 0.066~ 0.030
Suspensions -0.122%* -0.108** 0.103** 0.133%* 0.162%%* 0.164***
Ever Suspended -0.132%* -0.129%* 0.142%* 0.156%** 0.21 0tk 0.185%%*

R p<0.001, ** p<0.01, * p<0.05, ~ p<0.1
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Appendix Table 3
Item Text from Teacher Survey

Dimensions and Item Text

Scale

Growth Mindset Beliefs
The amount my students can learn is primarily related to family background and/ot student effort.
I am limited in what I can achieve because of student home environment and/or effort.
Students have a certain amount of intelligence, and I can't do much to change it.
Students have certain amount of intelligence, and they can't really do much to change it.
Intelligence is something about students that they can't change very much.
Students can learn new things, but they can't really change their basic intelligence.
To be honest, students can't really change how intelligent they are.

Relationships with Students and Families

Talking with parents about students' learning or behavior.

Students and I show an interest in each othet's lives.
Students and I have a friendly rapport.
Students and I use respectful language and listen to each other.
Preparation for Instruction
Seeking outside support for struggling students in any subject (e.g., IEPs, tutoring).
Collaboratively planning lessons in any subject with other teachers or coaches.
Grading mathematics assignments.
Gathering and organizing mathematics lesson material (e.g., locating and copying supplemental material,
preparing manipulatives).
Reviewing the content of specific mathematics lessons (e.g., reading the teacher manual, seeking additional
information about the content).
Preparing for a mathematics lesson by trying out explanations, or working through examples of problems.
Helping students learn any subject after school hours (e.g., homework club, tutoring).
I differentiate mathematics assignments based on students' individualized leatrning needs.
I evaluate student work on mathematics assessments or assignments using a written rubric.
I provide detailed written feedback on student mathematical work in addition to a numeric score.
I examine student work to understand the process students use to solve mathematics problems.
Students evaluate their own mathematical work on assessments or assighments using a written rubric.
I change my lesson plans based on what I learn from analyzing student work.
I design assignments that reveal student thinking rather than just mastery of learning goals.
1 assess students' understanding of a topic before I teach it.

We are interested in your ideas about
intelligence. There are no right or wrong
answers. Please indicate the extent to which you
agree or disagree with each of the following

statements. 1 = "Strongly Disagree" to 6 =
"Strongly Agree" (Reverse Coded)

In a typical week, how much time do you
devote to the following activities? 1 = "No
Time" to 5 = "More than Six Hours"
How often do you observe the following

situations while teaching? 1 = "Rarely or Nevet"

to 5 = "Always"

In a typical week, how much time do you
devote to the following activities? 1 = "No
Time" to 5 = "More than Six Hours"

About how often do you or your students take
part in the following activities? 1 = "Never" to
5 = "Daily or Almost Daily"
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Appendix Table 4

Item Text from Classroom Assessment Scoring System (CLASS) Observation Instrument

Dimensions

Description

Positive Climate

Teacher Sensitivity

Respect for
Student
Perspectives

Instructional
Learning Format

Content
Understanding

Analysis and
Problem Solving

Quality of
Feedback

Instructional
Dialogue

Student

Engagement

Negative Climate

Behavior
Management

Productivity

Classroom Support

Positive climate reflects the emotional connection and relationships among teachers and
students, and the warmth, respect, and enjoyment communicated by verbal and non-verbal
interactions.

Teacher sensitivity reflects the teacher's timely responsiveness to the academic,
social/emotional, behavioral, and developmental needs of individual students and the entire
class.

Regard for student perspectives captures the degree to which the teacher's interactions with
students and classroom activities place an emphasis on students' interests and ideas and
encourage student responsibility and autonomy. Also considered is the extent to which content
is made useful and relevant to the students.

Instructional learning format focuses on the ways in which the teacher maximizes student
engagement in learning through clear presentation of material, active facilitation, and the
provision of interesting and engaging lessons and materials.

Content understanding refers to both the depth of lesson content and the approaches used to
help students comprehend the framework, key ideas, and procedures in an academic discipline.
At a high level, this refers to interactions among the teacher and students that lead to an
integrated understanding of facts, skills, concepts, and principles.

Analysis and problem solving assesses the degree to which the teacher facilitates students' use
of higher-level thinking skills, such as analysis, problem solving, reasoning, and creation through
the application of knowledge and skills. Opportunities for demonstrating metacognition, i.e.,
thinking about thinking, are also included.

Quality of feedback assess the degree to which feedback expands and extends learning and
understanding and encourages student participation. Significant feedback may also be provided
by peers.

Instructional dialogue captures the purposeful use of dialogue (structured, cumulative
questioning and discussion which guide and prompt students) to facilitate students'
understanding of content and language development.

This scale captures the degree to which all students in the class are focused and participating in
the learning activity presented or facilitated by the teacher.

Classroom Organization

Negative climate reflects the overall level of negativity among teachers and students in the class.

Behavior management encompasses the teachet's use of effective methods to encourage
desirable behavior and prevent and redirect misbehavior.

Productivity considers how well the teacher manages time and routines so that instructional time
is maximized. This dimension captures to degree to which instructional time is effectively
managed and down time is minimized for students.

Note: Item text comes directly from the Classroom Assessment Scoring System (CLASS) upper-elementary manual
(Pianta, Hamre, & Mintz, 2012).
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Appendix Table 5

Availability of Teacher Practices and Mindsets Data and Relationship to
Background Teacher Characteristics

P-Value
Proportion
witll'jl Data Teacher of T(e)il}fi::r
Color Characteristics

Growth Mindset Beliefs 0.86 0.121 0.561
Relationships with Students and Families 0.99 0.666 0.982
Preparation for Instruction 0.86 0.121 0.561
Classroom Observations 0.94 0.638 0.401
Teachers 71

Notes: P-values test the hypothesis that attrition/missingness is related whether or not a
teacher if White or a person of colot, or to other background teacher characteristics (i.e.,
gender, teaching experience, certification pathway).
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Appendix Table 6

Effect of Teachers of Color on Short- and Longer-Term Student Outcomes, Including Controls for
Background Student and Class Characteristics

Engagement/

Self- Hanp: ; Self- Math Reading Chronically Ever
Efficacy ap&;lsesss f Regulation  Achievement  Achievement Absent Suspended
Panel A: End-of-Year Effects in Upper-Elementary School
Tch. Of Color ~ 0.270%* 0.098 0.056 0.163* 0.182** -0.020 0.072*
(0.095) (0.128) (0.089) (0.065) (0.064) (0.029) (0.030)
Students 903 903 901 1,003 1,004 1,017 1,017
Panel B: Follow-Up Effects in High School
Tch. Of Color 0.145* 0.232%* -0.104%* -0.011
(0.071) (0.080) (0.028) (0.039)
Students 663 670 743 743

Note: All models control for school and grade fixed effects; background teacher characteristics (i.e., gender, certification
pathway, teaching experience); background student (i.e., gender, race/ethnicity, eligibility for free or reduced-ptice meals
and for special education services, limited English proficiency status, and prior-year test scores, absences, and
suspensions); and class characteristics that are averages of the student-level variables. Heteroskedasticity-robust standard
errors clustered at the teacher level in parentheses. Chronically absent and ever suspended variables are binary; other
outcomes are standardized.

% p<0.001, #* p<0.01, * p<0.05, ~ p<0.1

Appendix Table 7
Effect of Teachers of Color on Short- and Longer-Term Student Outcomes, Excluding Controls for
Background Teacher Characteristics

Engagement/

Self- Hapo: . Self- Math Reading Chronically Ever
Efficacy apg;lsesss n Regulation ~ Achievement  Achievement Absent Suspended
Panel A: End-of-Year Effects in Upper-Elementary School

Tch. Of Color 0.401 %% 0.246~ 0.077 0.216* 0.224* -0.042~ 0.041
(0.111) (0.124) (0.104) (0.085) (0.088) (0.023) (0.020)

Students 903 903 901 1,003 1,004 1,017 1,017

Panel B: Follow-Up Effects in High School

Tch. Of Color 0.103 0.210%* -0.053 -0.039
(0.079) (0.070) (0.039) (0.031)

Students 663 670 743 743

Note: All models control for school and grade fixed effects. Heteroskedasticity-robust standard errors clustered at the
teacher level in parentheses. Chronically absent and ever suspended variables are binary; other outcomes are standardized.

*k p<0.001, ** p<0.01, * p<0.05, ~ p<0.1
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Appendix Table 8
Differences in Practices and Mindsets Between
Experimental Sample

Teachers of Color and White Teachers in

Teachers 1) ) 4) (5)
Growth Mindset Beliefs 61 0.395 0.437 0.488 0.548
(0.286) (0.307) (0.437) (0.396)
Relationships with Students and Families 70 0.663%* 0.732%% 0.411 0.431
(0.233) (0.268) (0.320) (0.319)
Preparation for Instruction 61 0.388~ 0.383 0.018 0.054
(0.221) (0.284) (0.317) (0.254)
Classroom Support 67 0.202 0.210 0.300 0.278
(0.296) (0.328) (0.384) (0.377)
Classroom Organization 67 0.507* 0.549%* 0.242 0.165
(0.197) (0.204) (0.215) (0.221)
Background Teacher Characteristics X X
School Fixed Effects X X

Note: Estimates come from separate regression models. Background teacher characteristics include gender,
certification pathway, and teaching experience. All teacher practice and mindset variables are standardized.

Heteroskedasticity-robust standard errors in parentheses.

*k p<(0.001, ** p<0.01, * p<0.05, ~ p<0.1
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Appendix Table 9
Mediating Effects of Teacher Mindsets and Practices on Short- and Longer-Term Student Outcomes, Conditional
on other Mindsets and Practices

Self- ];:{r;iﬁi:;n;{ Selfi Math R.eading Chronically Ever
Efficacy Class Regulation  Achievement Achievement Absent Suspended
Panel A: End-of-Year Effects in Upper-Elementary School
Tch. of Color 0.419%%* 0.242~ 0.114 0.265** 0.239%* -0.026 0.024
(0.120) (0.1306) (0.119) (0.093) (0.108) (0.020) (0.022)
Growth Mindset Beliefs -0.025 0.008 -0.013 -0.024 0.033 0.006 -0.022*
(0.047) (0.061) (0.040) (0.029) (0.025) (0.007) (0.009)
Relationships Stu./Fam. 0.064* 0.019 0.005 -0.003 -0.016 -0.022%F 0.015*
(0.029) (0.029) (0.033) (0.032) (0.028) (0.005) (0.0006)
Prep. for Instruction -0.000 0.124 -0.063 0.051 0.029 0.011 -0.022
(0.079) (0.098) (0.054) (0.060) (0.056) (0.015) (0.015)
Classroom Organization -0.013 0.048 0.069 0.087~ -0.052 -0.003 0.019~
(0.053) (0.069) (0.071) (0.050) (0.052) (0.012) (0.011)
Students 903 903 901 1,003 1,004 1,017 1,017
Panel B: Follow-Up Effects in High School
Tch. of Color 0.179%* 0.188* -0.067* -0.009
(0.078) (0.078) (0.032) (0.033)
Growth Mindset Belicfs 0,050 0.004 0022~  -0.039%
(0.038) (0.038) (0.012) (0.015)
Relationships Stu./Fam. 0.062* 0.063* -0.020* -0.008
(0.028) (0.031) (0.009) (0.011)
Prep. for Instruction 0.018 -0.073 -0.024 0.013
(0.070) (0.067) (0.023) (0.028)
Classroom Organization 0.095 -0.058 0.003 0.032
(0.064) (0.059) (0.024) (0.020)
Students 663 670 743 743

Note: All models control for school and grade fixed effects and background teacher characteristics (i.e., gender, certification
pathway, teaching experience). Heteroskedasticity-robust standard errors clustered at the teacher level in parentheses.
Chronically absent and ever suspended variables are binary; other outcomes are standardized.

*k p<0.001, ** p<0.01, * p<0.05, ~ p<0.1
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Appendix Table 10

Mediating Effects of Teacher Mindsets and Practices on Short- and Longer-Term Student Outcomes, Replacing
Randomization Block Fixed Effects with Observable School Characteristics

Engagement/

Self- Happiness in Sclf—A Math R.eading Chronically Ever
Efficacy Class Regulation ~ Achievement Achievement Absent Suspended
Panel A: End-of-Year Effects in Upper-Elementary School
Tch. of Color 0.334%%* 0.166 0.101 0.249* 0.221* -0.033 0.041~
(0.090) (0.136) (0.105) (0.109) (0.098) (0.021) (0.022)
Growth Mindset Beliefs -0.023 -0.001 -0.000 0.004 0.042 0.006 -0.022%*
(0.037) (0.053) (0.038) (0.038) (0.032) (0.008) (0.009)
Tch. of Color 0.290%%* 0.136 0.099 0.245% 0.240% -0.020 0.029
(0.083) (0.133) (0.113) (0.112) (0.107) (0.017) (0.020)
Relationships Stu./Fam. 0.076** 0.059~ 0.003 0.008 -0.017 -0.020%* 0.012
(0.027) (0.035) (0.037) (0.032) (0.028) (0.006) (0.008)
Tch. of Color 0.327#%% 0.147 0.110 0.240* 0.224* -0.032 0.038
(0.080) (0.125) (0.100) (0.102) (0.100) (0.021) (0.023)
Prep. for Instruction 0.010 0.131~ -0.065 0.101~ 0.050 -0.001 -0.013
(0.040) (0.066) (0.045) (0.058) (0.047) (0.013) (0.010)
Tch. of Color 0.324%* 0.145 0.086 0.233* 0.226%* -0.030 0.035
(0.088) (0.127) (0.104) (0.105) (0.102) (0.021) (0.023)
Classroom Ozrganization 0.023 0.091 0.067 0.100~ 0.019 -0.007 0.008
(0.052) (0.068) (0.054) (0.052) (0.053) (0.013) (0.014)
Students 903 903 901 1,003 1,004 1,017 1,017
Panel B: Follow-Up Effects in High School
Tch. of Color 0.143 0.226** -0.068* -0.029
(0.093) 0.077) (0.034) (0.027)
Growth Mindset Beliefs -0.033 -0.007 -0.028* -0.033*
(0.041) (0.040) (0.013) (0.015)
Tch. of Color 0.108 0.209** -0.062~ -0.036
(0.084) (0.077) (0.034) (0.031)
Relationships Stu./Fam. 0.064* 0.037 -0.024* -0.001
(0.026) (0.032) (0.009) (0.011)
Tch. of Color 0.134 0.226** -0.073* -0.037
(0.090) (0.074) (0.033) (0.030)
Prep. for Instruction -0.004 -0.050 -0.039* 0.005
(0.052) (0.058) (0.019) (0.023)
Tch. of Color 0.127 0.226** -0.071* -0.038
(0.084) 0.077) (0.033) (0.030)
Classroom Organization 0.086 -0.015 -0.036 0.010
(0.060) (0.049) (0.024) (0.023)
Students 743 743

Note: All models control for fixed effects for grade level, background school characteristics, and background teacher
characteristics (i.e., gender, certification pathway, teaching experience). Heteroskedasticity-robust standard errors clustered at
the teacher level in parentheses. Chronically absent and ever suspended variables are binary; other outcomes are standardized.

R p<0.001, ** p<0.01, * p<0.05, ~ p<0.1
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