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ABSTRACT 

 

School Racial Composition and Teacher-Student Congruence 

 

by 

 

Irina Chukhray 

Strong teacher-student relationships, potentially cultivated by sharing race (race 

congruence), may improve student achievement. This study uses data of fourth through eighth 

grade students (white, black, and Hispanic) in a large urban school district in Texas from 2009-

10 through 2010-11 to investigate the hypothesized benefits of race congruence between teachers 

and students on math and reading assessments. Unlike most previous work, this study accounts 

for school racial composition. Net of school racial composition, as well as student and teacher 

characteristics, race congruence does not seem to benefit students, with one prominent exception: 

black students do seem to benefit in reading from racial congruence, and this may be driven by 

school racial composition. 
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INTRODUCTION-

In 2010, a news headline from the Dallas Morning News read “Texas needs more 

minority teachers, experts say,” positing that minority teachers are more successful at 

encouraging minority students to attend college (Stutz 2010). Similarly, a headline in Education 

Week read “We need teachers of color” (Murray and Jenkins-Scott 2014). Earlier this year, a 

Huffington Post headline also called for more minority teachers, “Recruiting More Minority 

Teachers Could Do Wonders for Minority Students, Study Says” (Klein 2015). These news 

headlines illustrate that race among teachers is an important topic in the public eye and also 

reverberates into the academic sphere with Thomas Dee, for example, stating in New York Times 

that “when minority students see someone at the blackboard that looks like you, it helps you 

reconceive what’s possible for you” (Rich 2015). The overall message of this public and 

academic discourse is that we need teachers that understand, relate to, and effectively drive 

minority students to their performance best under the belief that minority teachers are stronger 

drivers for minority students than white teachers. 

 Previous studies examining the effect of race congruence (i.e. race matching) between 

teachers and students produce mixed results. Some studies report that race congruence does not 

improve minority student achievement on standardized tests (Fryer and Levitt 2004; Howsen and 

Trawick 2007; Krieg 2005) but others suggest that race congruence boosts achievement (Dee 

2005; Dee 2004; Egalite, Kisida and Winters 2015; Pitts 2007). The reported positive race 

congruence effects do not suggest, nor do I wish to imply here, that schools should focus solely 

on hiring more minority teachers. The potential consequences of re-segregating schools on the 

premise of improved minority student achievement with race congruent teachers far outweigh 

any benefits: segregated schools struggle with significantly depressed student achievement (Lee 
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and Klugman 2013; Mickelson 2005; Wildhagen 2012), higher teacher turnover (Freeman, 

Scafidi and Sjoquist 2005), and lack of much needed resources (Darling-Hammond 2004).  

Instead, if race congruence is associated with higher student performance as some studies 

suggest, this indicates the need for deeper investigation into the mechanisms driving the 

association in order to replicate and increase achievement benefits. The majority of these studies, 

however, do not account for school context, such as how the race congruence effect varies 

depending on school racial composition. Racial composition of the student body must be 

accounted for because of students’ increasing ethnic diversity with the recent US student 

population shift to majority-minority composition (Strauss 2014). Furthermore, as the present 

economy is increasingly requiring post-secondary education for employment (Carnevale, Smith 

and Strohl 2013; Massey 2007), closing the racial achievement gap is imperative so that minority 

students have a fair shot at career opportunities.  

Minority students underperform in contrast to their white peers in reading and math 

(Condron et al. 2013; Ladson-Billings 2006). Recent coverage by major news outlets, such as 

The New York Times, highlights the stagnant racial achievement gap. For example, on the 2013 

National Assessment of Educational Progress, eighth grade black males scored just barely above 

that of fourth-grade white females and Latino males scored similarly on average in reading and 

math (Kirp 2015). High school graduation rates are much higher for white males, averaging 

around 79%, than for minority males averaging 57% among blacks and 62% among Latinos. 

Additionally, across the life course, blacks tend to earn lower incomes, experience higher 

poverty rates, and maintain much less wealth than whites, all of which contributes to a cycle of 

inequality (Oliver and Shapiro 2006).  
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The present study utilized a census dataset that includes all fourth through eighth grade 

students in an urban school district during the 2009-10 and 2010-11 academic school years. I 

explore if and how race congruence between students and teachers affects student test score 

gains across two academic years, independent of other student and teacher characteristics. 

Heeding the call of researchers to include a focus on the Hispanic-white gap (McGrady and 

Reynolds 2013), this study focuses on the impact of congruence in three racial/ethnic categories: 

black, white, and Hispanic. Although few race congruence studies incorporate Hispanic students, 

I suspect that congruence effects may be different for black students than for Hispanic students. 

Racial discrimination affects various minority groups but blacks have historically been the target 

of white oppression and may be more prone to race congruence influence than Hispanics.  

BACKGROUND-

Previous Studies on Race Congruence and Student Achievement 

The classroom atmosphere may be more comfortable, engaging, and positive when 

students share the race of their teacher. But the association between student success and race 

congruence with teachers, while explored voluminously in the literature, lacks a strong direction 

with some studies reporting significant benefits associated with race congruence and others not. 

This lack of direction incites renewed focus on the potential benefits of race congruence on 

student achievement.  

Among studies in disagreement with race congruence associated benefits, Fryer and 

Levitt (2004) found no significant improvement in black kindergarteners and first grade students 

with at least one black teacher; in fact, black students with at least one black teacher performed 

worse than similar counterparts with a non-black teacher. Fryer and Levitt utilize a nationally 

representative sample from the Early Childhood Longitudinal Study-Kindergarten (ECLS-K) of 
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1998 but since the dataset was new at the time Fryer and Levitt conducted their study, the 

authors analyzed only the first wave of results and this may have affected their conclusions. A 

more recent study of the same dataset examined results from 1998 to 2003 (kindergarten to fifth 

grade) and found positive results with students experiencing race congruence with at least one 

teacher (Eddy and Easton-Brooks 2011). As another limitation, Fryer and Levitt (2004) note that 

in 35% of the sampled schools, none of the sampled students were black. It’s unknown if race 

congruence does indeed occur in this 35% of sampled schools but is not captured, which would 

suggest that at least some of these school have few minority students but the impact of racial 

composition in these schools is not gauged.  

As another example, a more recent study adds controls to a previous study in an attempt 

to test race congruence benefits reported by Dee (2004). Howsen and Trawick (2007) note that 

Dee did not control for teacher gender in his original study of the Tennessee Project STAR data. 

Once Howsen and Trawick control for teacher gender, the race congruence coefficients reduce in 

magnitude substantially and are no longer statistically significant even at the 0.10 level 

suggesting that with these controls, race congruence is not beneficial for students math and 

reading achievement (Howsen and Trawick 2007: 1025). But again, racial composition is not 

accounted for in both the original study and the later expansion. 

Among those reporting race congruence benefits, the studies find that racial parity 

between teachers and students improves minority students test scores on standardized 

assessments. For instance, utilizing data from Tennessee’s Project STAR class-size experiment, 

which randomly paired teachers and students, Dee (2004) reports both black and white students 

scoring significantly higher on math and reading tests when paired with a race congruent teacher, 

especially for black students in “more” racially concentrated schools. Dee’s study is limited by 
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several factors, however, beginning with his definition of a more segregated school, which he 

defines as a school with the black student population exceeding the median (207). More racially 

concentrated schools might be very different from highly concentrated schools (e.g., over 80% 

minority), as are many of the schools in the large urban district in the present study. Many of the 

schools in the present study have minority student populations exceeding 80% and even 90%. 

Dee does not distinguish between schools hovering just above the median and schools with a 

much more concentrated minority population. The racial composition of the school district 

participating in the STAR class-size experiment was also unclear. It is possible the more racially 

concentrated schools in Dee’s study constituted a small number of such schools while other 

schools in the area may be less concentrated according to Dee’s definition. Moreover, the state of 

Tennessee has an overall much smaller percentage of black and Hispanic residents (22%) 

relative to the state of Texas (50%) (Census 2013) and this may have contributed to the 

congruence benefits that Dee reports.  

Most race congruence studies do not address school context. For example, in a study 

where students’ academic performance in Florida was followed for a period of eight years, with 

experiences of race congruence varying throughout the observational time frame, black and 

white students’ achievement improved significantly when paired with a same-race teacher. In 

particular, the lower-performing black and white students benefited most (Egalite, Kisida and 

Winters 2015). A drawback of the Florida study is that the authors did not account for the role of 

school racial composition, which means it is unclear whether black race congruent students 

experienced just as high a boost in their performance in majority white schools as black students 

in majority-minority schools.  
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Another study followed students over a five-year period examining potential effects of 

students having at least one teacher of the same race. Black students with at least one black 

teacher throughout their elementary experience score significantly higher in math than black 

students with a non-black teacher while the achievement gap between race congruent students 

and students with a teacher of a different race increases by 0.64 points per year (Eddy and 

Easton-Brooks 2011). Eddy and Easton-Brook’s results were complicated when they controlled 

for gender, school poverty, and percent minority in schools stating that because such a large 

portion of black students attend urban public schools, they “could not confirm if the effect of 

ethnic-matching is more beneficial for this student population” (Eddy and Easton-Brooks 

2011:1293). Their results may have been complicated by the variation in schools (i.e., variation 

in percent minority) in their dataset.  

Advantages and Disadvantages of School Racial Composition Context 

The racial composition of students in a school, whether a school is predominantly white 

or predominantly minority, is associated with a number of advantages and disadvantages for 

minority students. Among the advantages of predominantly minority schools, minority students 

report feeling greater attachment to their school and fewer depressive and somatic symptoms, 

which may be due to reduced discrimination in minority schools in contrast to predominantly 

white schools (Walsemann, Bell and Maitra 2011). But there are also large disadvantages to 

predominantly minority schools.  

Racial composition is associated with socioeconomic disadvantages. Whiter schools are 

also wealthier schools while predominantly minority schools tend to be pockets of concentrated 

poverty (Orfield and Lee 2007), lacking tangible resources (e.g., books, supplies, course options, 

teacher quality) (Darling-Hammond 2004) as well as intangible resources (e.g, social capital) 
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among students and their parents (Horvat, Weininger and Lareau 2003). The racial achievement 

gap is further exacerbated by the negative impacts of racially concentrated schools with minority 

students falling further behind in such environments (Bankston and Caldas 1996; Condron et al. 

2013). Such schools lag behind in achievement in comparison to white-majority and mixed race 

schools (Condron et al. 2013). For example, Mickelson, Bottia and Lambert (2013) find a 

significantly negative effect of racial composition on performance in mathematics and the effect 

becomes stronger as students transition from elementary grades to higher grades. Older black 

students, in grades 8 through 10, experience detrimental effects of racial concentration on their 

academic achievement (Lleras 2008). These studies focus on the isolated effect of racial 

concentration on achievement without also investigating the impact of racial congruence on 

student achievement. 

Racially concentrated environments may harm students psychologically and emotionally. 

For instance, school racial composition may threaten students’ sense of self and thereby hinder 

their performance. In studies of interventions designed to boost minority students’ self integrity 

and achievement (Cohen et al. 2006), racial composition renders the intervention almost 

ineffective in schools with a high percentage of minority students (a low-threat environment) 

versus a low percentage of minority students (a high-threat environment) (Hanselman et al. 

2014). Because students report more closeness and less conflict with race congruent teachers 

(Saft and Pianta 2001), race congruence in high-threat environments (low percent minority) may 

boost student achievement.  

If student and teacher race does not match, there is less chance that the teacher will be 

“culturally responsive” to students’ increasing ethnic backgrounds (Milner and Tenore 2010).  
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How teachers perceive students is at least partially influenced by racial composition of the 

school. In schools composed of a large minority student population, white teachers are more 

likely than minority teachers to have non-white students and perceive student behavior as 

problematic or difficult (Rimm-Kaufman, Pianta and Cox 2000). The gap between teachers’ 

perception of their white and non-white students remains over time, net of student achievement 

and behavioral issues (Jerome, Hamre and Pianta 2009; McKown and Weinstein 2008). Race 

congruence may improve teacher-student relationships and increase the academic investment of 

students.  

There are some advantages to predominantly white schools. Interestingly, in such 

schools, minority students feel more positive esteem about their racial group than when students 

are in schools with a greater number of minority teachers (French et al. 2000). Although the 

French et al. (2000) study focused on black students, the same argument may be made for 

Hispanic student experiences. This suggests that minority students in predominantly white 

schools may be more open to fostering a connection with race congruent teachers (due to 

elevated group esteem), which may lead to higher achievement for minority students with race 

congruent teachers. On the other hand, minority students in predominantly minority schools 

harbor lower group esteem while that racial group surrounds them, perhaps impacting students’ 

perceived sense of school quality.  

Among the disadvantages of predominantly white schools, minority students are more 

likely to report alienation and isolation (Lewis 2003). In both racially mixed and predominantly 

white schools, minority students tend to fall in lower tracked courses (Darling-Hammond 2004; 

Mickelson 2001; Mickelson and Everett 2008). Lower tracking substantially impedes student 

achievement impacting their self-perception long term as students internalize the ascribed lower 
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status position accompanying lower tracking (Mickelson 2001) and as a result frequently avoid 

enrolling in higher track courses even when presented with such options (Yonezawa, Wells and 

Serna 2002). Additionally, students report greater prejudice perception in schools with fewer 

minority peers, which hampers student achievement (Benner, Crosnoe and Eccles 2015). 

School Context and Teacher Characteristics  

It is complex to explain what it is about teachers that matters for students’ achievement 

because the literature does not provide a simple answer: the answer is unclear when it comes to 

the role of teacher experience or education and the effect on student achievement. But generally, 

teachers account for as much as 30 percent of the variance in school outcomes because of “what 

teachers know, do, and care about” (Hattie 2003: 9), and are especially important in their 

relationships with students (Klem and Connell 2004).  

I refer here to three theoretical mechanisms through which race congruence may be 

operating based on extant research: (1) teacher perceptions of students: since minority teachers 

rate their same-race students more positively than white teachers’ rating of minority students 

(Downey and Pribesh 2004; Ouazad 2014), race congruent students may outperform their peers 

with teachers of another race; (2) teachers as role models for students: because role modeling 

encouraged by teachers is positively associated with student achievement (Love and Kruger 

2005), race congruent students may be more likely to view their teachers as a role model which 

may translate into higher score gains; and (3) students’ sense of belonging, defined as “a sense of 

having positive relationships with others” (Walton and Cohen 2011: 1447). Although my data 

limitations do not allow a test of these three mechanisms, these mechanisms serve as a 

foundation explaining the potential benefits associated with race congruence.  
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Lower performing districts, which tend to be urban with a greater number of minority 

students, tend to hire less experienced teachers with fewer credentials (Lankford, Loeb and 

Wyckoff 2002), potentially facilitating teacher tracking. Teacher tracking (i.e. the clustering of 

more efficacious teachers in wealthier schools) contributes to inequities and the achievement gap 

when more effective teachers are unintentionally tracked away from schools that need them 

most, usually predominantly minority schools. The remaining teachers in predominantly 

minority schools are subject to stringent regulation. For example, lower-performing districts 

expect teachers to follow state-mandated procedures and rely on largely scripted lesson plans 

emphasizing routine and memorization while higher-performing districts emphasize teacher 

autonomy and leadership enabling teachers to better cater to students’ individual needs 

(Achinstein, Ogawa and Speiglman 2004). As more effective teachers are tracked into whiter and 

better performing schools, the logic then follows that minority students in predominantly white 

schools are then exposed to better-qualified and more experienced teachers. The added effect of 

race congruence with one’s teacher may provide an extra boost to minority student performance 

on standardized assessments.  

I include variables for teacher education and experience in my models in order to comply 

with the common practice in the literature and because they will indicate whether the race 

congruence effect is complicated by teacher education and experience. There is some 

disagreement as to whether student test gains are higher when their teachers hold a more 

advanced degree (e.g., Master’s versus Bachelors) (Croninger et al. 2007) or whether a Master’s 

degree has no impact on the quality of a teacher (Rivkin, Hanushek and Kain 2005). However, 

these variables are commonly included in achievement studies. Similarly, the contribution of 

teaching experience to student achievement is still debated. The findings of several studies 
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support the commonsense expectation that teachers with the most experience are most effective 

in terms of student achievement (Croninger et al. 2007). However, others find the effect of 

teacher experience on student achievement appears to level off and stabilize after teachers’ third 

(Rivkin, Hanushek and Kain 2005) or fifth year of teaching (Croninger et al. 2007), or that 

students with novice teachers (one to two years of experience) exhibit greater test score gains 

than students with more experienced teachers (Harris and Sass 2011).  

Ultimately, school context speaks to a larger issue and that is socioeconomic segregation 

and its countervailing effects on student achievement (Orfield, Kucsera and Siegel-Hawley 

2012). Typically, students in predominantly minority schools tend live largely in poor 

neighborhoods (Orfield and Lee 2007). The district in this study is segregated (different 

distribution of students in each school) and the racial composition in the schools is highly 

unbalanced (many schools are majority-minority). The extant literature on school context 

suggests that student experiences and hence their academic outcomes vary depending on the 

context. Race congruence, then, may impact minority student performance differently in 

predominantly minority schools versus predominantly white schools. I contribute to the larger 

scholarship by examining race congruence effects on student achievement in a lesser-explored 

site, a minority-majority district, and by accounting for school racial composition.  

In investigating how teacher-student race congruence relates to students’ test score gains 

(the difference between test scores at different time points), independent of other student and 

teacher characteristics, this study will test two hypotheses: 

H1: Students who are the same race as their teacher will exhibit higher test score gains 

than students whose race differs from that of their teacher. 
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H2: Race congruence will benefit the test score gains of racial minorities more than those 

of white students. 

DATA-AND-METHODS-

The present study is unique in focusing on one district via a census of students in fourth 

through eighth grade. The census data provides complete information on all students in these 

grades, rather than a federal data set, which is typically a sample of a small number of students 

from a random sample of schools. A federal dataset, although advantageous due to the random 

nature of the sample, is disadvantageous with respect to generalizability since samples of 

students from schools tend to be small. Because the present dataset provides complete 

information on every school in the district, this greatly improves confidence in my estimates; I 

am confident that my estimates are not due to sampling error. Additionally, the chosen district is 

ideal due to the prevalence of minority teachers and students allowing me to perform complex 

analyses. 

The present study examines students’ score gains between 2009-10 and 2010-11 on the 

Texas Assessment of Knowledge and Skills (TAKS) in grades fourth through eight because the 

scores are not vertically scaled for other grade levels, preventing the construction of gain scores. 

Managed by the Houston Education Research Consortium, the data were originally collected by 

the Texas Education Agency and the school district. The student racial composition is 

approximately 10% white, 28% black, and 62% Hispanic. Nearly 50% of students are eligible for 

free/reduced lunch and 33% are classified as living in poverty. This study focuses on white, non-

Hispanic; Black, non-Hispanic; and Hispanic, white students; students of an other race/ethnicity 

number too few in the district for analysis. Since over 94% of the students have both a math and 

a reading teacher, I exclude students with only a math or only a reading teacher. I also exclude 



Congruence and Student Achievement   13    
 

 

students with missing teacher data. Initially, I hoped to include special education teachers and 

students in the analyses; however, because special education teachers were less likely than 

regular education teachers to verify their linkages with students, which meant that the linkage 

files were not at accurate for them, I had to exclude special education observations. Finally, after 

excluding students with missing score data (and thus missing gains data), the final analytical 

sample contains 41,069 students who have a math teacher, reading teacher, math gain score, and 

reading gain score. 

Dependent Variable 

The dependent variable measures students’ test score gains from 2009-10 to 2010-11 on 

the math and reading TAKS. This is a measure of the difference in students’ scores at two time 

points: spring 2010 and spring 2011. I focus on students’ 2010-11 teachers because they 

ostensibly had the most influence on student growth between spring 2010 and spring 2011. The 

TAKS assessment is a standardized test administered annually to all students in the district for 

accountability purposes by the state of Texas. The Texas Education Agency began providing 

vertically scaled scores a few years ago, which are designed to measure students’ intellectual 

growth over time (Smith and Yen 2005). For grades five and eight, the TAKS scores determine 

students’ promotion into the next grade. For this reason, the TAKS assessment for these grades is 

administered earlier in the year so that students have the opportunity to retake the test if 

necessary.  In the case of duplicate test scores, I keep the higher test scores to align with the 

practice of the district. I exclude students with more severe disabilities, flagged in the data by the 

district, as their test scores are not vertically scaled. Lastly, I exclude test scores if they are 

flagged as “invalid” in the dataset. Some of the reasons scores may be flagged as invalid include 

Limited English Proficient Exempt, illness, or cheating. 
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Predictors of Interest 

I constructed a four-category measure of race for both teachers (TRACE) and students 

(SRACE) where 0= white, non-Hispanic, 1= Black, non-Hispanic, 2= Hispanic, white, and 3= 

other race (other race students are excluded from analyses because of small cell size). For 

descriptive analyses, I use four dichotomous measures indicating whether student race is 

congruent with their math and reading teacher. For regression analyses, I interact student race 

with their math or reading teacher race to explore teacher-student race congruence.  

Teacher Level Controls!

A dichotomous variable indicates teacher gender (TGENDER). I controlled for teachers’ 

educational attainment and years of experience. Since the majority of teachers in this district 

have a bachelor’s degree or higher, I constructed a dichotomous measure for teachers’ 

educational attainment (TDEGREE) where 0= bachelor’s degree or lower, and 1= master’s 

degree, doctorate, or post-doctorate training. And finally, teaching experience (TEXP) is 

measured in years (range: 0 to 42), including experience as a teacher both within and outside of 

the district.  

Student Level Controls 

A dichotomous variable indicates student gender (SGENDER). I controlled for students’ 

grade level (SGRADE). The district classifies students’ economic status (SLUNCH) with one of 

four categories: not economically disadvantaged, eligible for the reduced lunch program, eligible 

for the free lunch program, or living in poverty. Students with family incomes between 130% 

and 185% of the poverty line for their household size qualify for reduced lunch, and those with 

family incomes below 130% of the same qualify for free lunch. Any of these criteria qualify the 

student as living in poverty: a) from a family with an annual income at or below the official 
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federal poverty line, b) eligible for Temporary Assistance to Needy Families or other public 

assistance, c) received a Pell Grant or comparable state program of need-based financial 

assistance, d) eligible for programs assisted under Title II of the Job Training Partnership Act, or 

e) eligible for benefits under the Food Stamp Act of 1977. I also dichotomously measured if 

students participate in a bilingual or English as a Second Language (SBIESL) program, whether 

students are classified as gifted/talented (SGT), and whether students are classified as a special 

education student (SSPEDU). 

School Level Controls 

I controlled for proportion of black students (SCBLCK), Hispanic students (SCHISP), 

students’ economic distribution (free/reduced lunch and living in poverty) (SCECD), title one 

schools (SCT1), BI/ESL programs (SCBIESL), gifted/talented students (SCGT), and special 

education students (SCSPEDU). In addition to these controls, I conducted several exploratory 

models in which I limit the analytical sample by school racial composition tertiles, which divide 

the schools into three approximately equal tertiles. I initially generated four categories for school 

racial composition where 1= 0-20%, 2 = 21-50%, 3 = 51-70%, and 4 = 71-99%; however, the 

models struggled to converge due to collinearity between several variables.  

To resolve the collinearity between some of the variables, I generated four roughly 

equally divided quartiles of school racial compositions for percent black and percent Hispanic 

using the egen and cut Stata commands. When I ran the models with quartile restrictions, the 

two lowest quartiles (lowest percent black and lowest percent Hispanic quartile) struggled to 

converge possibly due to a low number of Hispanic and black students in these quartiles with 

same-race teachers. To remedy this obstacle, I recreated the school racial composition variable 

into tertiles. Although the racial composition tertiles are approximately evenly divided into three 
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levels, the tertiles represent different proportions of black and Hispanic composition because the 

number of schools with a large proportion of blacks is not the same as the number of schools 

with a large proportion of Hispanic students. The percent black racial composition tertile 

(SKPBLCK_CAT) is divided such that 0= 0-10% black students, 1= 10-37.5% black students, 

and 2= 37.5-97.3% black students while the percent Hispanic racial composition tertile 

(SKPHISP_CAT) is divided such that 0= 0-41.1% Hispanic students, 1= 41.1-79% Hispanic 

students, and 2= 79-99.3% Hispanic students. Because the racial composition represented in the 

percent Hispanic and percent black tertiles is not comparable, I cannot compare blacks and 

Hispanics (e.g., I cannot compare blacks in tertile 1 to Hispanics in tertile 1). Instead, I discuss 

the results of the percent black tertiles separately from the percent Hispanic racial composition 

tertiles. I also account for teacher racial proportion with a continuous control variable. 

Methods 

I first use descriptive statistics to show average student, teacher, and school level 

differences between students who do and do not experience race congruence with their math and 

reading teachers. I then use linear regression modeling to examine how teacher-student race 

congruence relates to student test score gains across two academic years. After estimating 

bivariate models, I estimate baseline models with controls to determine whether race congruence 

matters independent of other student and teacher characteristics. In the final models, I estimate 

the interaction between teacher and student race. Additionally, I estimate three-level random 

effects models to account for the clustering of students within teachers and schools. To facilitate 

interpretation, I present results from regression analyses using predicted means. Additionally, I 

discuss the results of several exploration models in which I limit the analysis by school racial 

composition tertiles and also control for teacher racial proportion. 
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The multilevel analysis predicts students’ reading and math achievement (achievement 

gains in the two subjects are predicted separately) while accounting for between-student variance 

(level 1), between-teacher variance (level 2), and between school variance (level 3). In exploring 

the need for a three-level model, I ran a null model (not shown here) exploring the variance at 

each level. My greatest concern was the third level, school. If the school level lacked sufficient 

variation, this would indicate that I require only a two-level model or alternatively I could 

include a third level but with few predictors due to the small amount of variance to work with, 

which would make it difficult for the model to converge and would be less meaningful. The null 

model, however, indicates that the school level has 11% variation that needs to be explained. 

Additionally, a likelihood ratio test confirms that the school level variation is a significant 

contribution to the total variance. This evidence justifies the need for a three-level model 

suggesting that adding predictors at the school level will be helpful in making the model a better 

fit. 

Within teachers and schools, I model student score gains in math and reading over the 

2010-11 academic year as a function of student-level predictors plus a random student-level 

error. Equation 1 presents the level 1 model, the student level, of the students’ math gain 

analysis. The level 1 equation, based on notation by Raudenbush and Bryk (2002), models Yijk as 

the score gain for student i with teacher j in school k:  

Y(score gain)ijk = π0jk + π1jk(SGENDER)ijk + π2jk(SRACE)ijk + π3jk(SGT)ijk    (1) 

+ π4jk(SLUNCH)ijk + π5jk(SBIESL)ijk  + π6jk(SGRADE)ijk   

+ π7jk(SPEDU)ijk + eijk 

where notation π0jk represents the intercept, or the average student score gain, and πpjk (where 

p=1…7) represents student-level predictors. The level 1 random effects are modeled in eijk, 
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which represents the variation in score gain for student i with teacher j in school k compared to 

the predicted score gain across all students. These residual student effects are assumed 

normally, independently, and identically distributed with a mean of zero and variance σ2. 

The level 2 equation models variation among teachers. I model score gains as a function 

of teacher-level predictors plus a random teacher-level error: 

π0jk = β00k + β01k(TEXP)jk + β02k(TDEGREE)jk + β03k(TGENDER)jk   (2) 
+ β04k(TRACE)jk + r0jk 

π1jk = β10k  

π2jk = β20k + r2jk 

where notation β00k represents the intercept, or the mean of the teacher effect, and β0pk 

(where p=1…4) represent the teacher characteristics predicting average score gain in school 

k. The equation predicting the slope of race, π(RACE)2jk, includes a random slope for 

students, r2jk, indicating that I expect students’ race to randomly vary. The level-2 random 

effect is represented by r0jk, reflecting the variation of teacher jk’s level-1 coefficient, π0jk, from 

its predicted value based on the teacher-level model. This random coefficient is assumed to 

be normally, independently, and identically distributed. 

Finally, I model variation among schools using school-level characteristics at level 3 

with a random school-level error: 

β00k = γ000 + γ001(SCGT)k + γ002(SCECD)k + γ003(SCSPEDU)k                         (3)  

  + γ004 (SCT1)k + γ005 (SCBIESL)k + γ006(SCBLCK)k + µ00k 

where γ000 represents the intercept, or the mean of the school effect, and γ00p (where p=1…6) 

represent the school-level characteristics. The notation µ00k represents the variation of schools 

from the predicted model. The first composite model is represented here in equation 4: 
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Yijk = γ000 + γ001(SCGT)k + γ002(SCECD)k + γ003(SCSPED)k   (4) 

 + γ004 (SCT1)k  + γ005 (SCBIESL)k + γ006(SCBLCK)k + µ00k  

  + γ010(TEXP)jk + γ020(TDEGREE)jk + γ030(TGENDER)jk  

  + γ040(TRACE)jk + r0jk + γ100 (SGENDER)ijk  

 + γ200 (SRACE)ijk  + r2jk(SRACE)ijk + γ300(SGT)ijk  

  + γ400(SLUNCH)ijk + γ500(SBIESL)ijk  + γ600(SGRADE)ijk   

 + γ700(SSPEDU)ijk + eijk 

The second composite model allows for an interaction between teacher and student race as 

reflected in equation 5: 

Yijk = γ000 + γ001(SCGT)k + γ002(SCECD)k + γ003(SCSPEDU)k   (5) 

               + γ004 (SCT1)k + γ005 (SCBIESL)k + γ006(SCBLCK)k + µ00k  

                                + γ010(TEXP)jk + γ020(TDEGREE)jk + γ030(TGENDER)jk  

     + γ040(TRACE)jk + r0jk + γ100 (SGENDER)ijk  

    + γ200 (SRACE)ijk  + r2jk(SRACE)ijk + γ300(SGT)ijk  

    + γ400(SLUNCH)ijk + γ500(SBIESL)ijk  + γ600(SGRADE)ijk   

    + γ700(SSPEDU)ijk + γ240(SRACE)ijk(TRACE)jk + eijk 

where γ240(SRACE)ijk(TRACE)jk represents the varying component of race between teachers 

and students.  

RESULTS-

Table 1 (see Appendix) illustrates the descriptive statistics of students and teachers in the 

analytical sample. Most students are Hispanic (62%) followed by blacks (28%), and whites 

(10%). These percentage breakdowns mirror the national breakdowns for kindergarteners in the 

2010-11 academic year, where about 9% of white students, 28% of black students, and 52% of 
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Hispanic students attended majority-minority schools. Over 45% of the students are eligible for 

free lunch and over 30% of the students are living in poverty. Consistent with national findings, 

the majority of teachers are female (79%) while only 21% are male. Because the teacher 

descriptives are very similar in math and reading, I describe the overall patterns of teacher 

demographics: the majority of teachers are black (44%), followed by whites (30%), and 

Hispanics (17%). Most teachers have a bachelor’s degree (68%) and few have higher degrees. 

Finally, the average number of years of experience in teaching is about 8 years.  

(Table 1 about here) 

Table 2 illustrates how the extent of exposure to a race congruent teacher varies by racial 

group. Among white students, 62% experience race congruence in math and among black 

students, 66% experience race congruence in math. Although Hispanics share the largest racial 

group in the student population, only 20% of them have a race congruent math teacher. The rate 

of race congruence experience with reading teachers is nearly identical with 61% of white 

students, 66% of black students, and 20% of Hispanic students. 

 (Table 2 about here) 

Multivariate Analysis of the Effect of Race and Congruence  

I stress that the focus of this study is on a district census. The conventional inferential 

methods do not apply to a census framework but I still indicate the p-values in accommodation 

of common reporting practices.  

 The first model depicted in Table 3 establishes the relationship between student race and 

math score gains. Black and Hispanic students gain significantly less than white students in math 

(0.11 and 0.10 points on average). Model 2 establishes basic relationships between race, gender, 

and math achievement, net of controls for student, teacher, and school level factors. Net of 
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controls, female gains on the math test were 0.03 points (standardized) higher on average than 

those of males. Black and Hispanic students’ gains on the math test, net of controls, were 0.06 

points lower on average than those of white students. The random-effects parameters at the 

bottom of Table 3 indicate that schools vary in their specific effect on gains, math teachers’ vary 

in their effect on student gender, and math teachers vary in their effect on student race and score 

gain; this remains consist across the three models. The interactions in Model 3 show the effect of 

students sharing their teacher’s race on math achievement gains. Because predicted means 

facilitate easier interpretation of interactions, I reserve discussion of these results for Figures 1-4.  

(Table 3 about here) 

Figure 1, focused on race differences in the effect of race congruence with math teachers, 

shows predicted means estimated from Model 3 in Table 3; recall that Model 3 included controls 

for student, teacher, and school level differences. Among white students and net of all controls, 

those who had math teachers of some race other than white, black, or Hispanic experienced the 

highest gains on average in math (0.15 versus 0.11, 0.07, and 0.12, respectively). Black students 

who had Hispanic teachers had higher test score gains in math on average (0.10) than black 

students who had white (0.04), black (0.00), or other race (0.08) math teachers. Hispanic students 

who had math teachers of an other race had the higher test scores gains in math on average (0.08) 

than Hispanic students who had white (0.04), black (0.01), or Hispanic (0.06) math teachers1. 

These mixed findings do not support my hypothesis that students sharing the race of their teacher 

benefit in achievement on math tests more than students paired with teachers of a different race. 

                                                
1 Although gender is not the focus of the present study, I ran the race interaction model while accounting for gender 
and find that RaceCong male students in math benefit but RaceCong female students do not. This suggests that race 
congruence may operate differently for males and females in math (results not shown). 
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My hypothesis that minorities will benefit most from race congruence is also not supported here 

as white RaceCong2 students exhibited the highest math gain among the race congruent groups. 

(Figure 1 about here) 

Switching gears to reading gains, the first model portrayed in Table 4 reflects average 

reading gains for minority students. Black and Hispanic students gain fewer points than their 

white counterparts (0.02 and 0.01 points on overage). Model 2 establishes basic relationships 

between race and reading achievement, net of controls for other student, teacher, and school 

level factors. I find that net of controls, black students’ gains on the math test, were 0.02 points 

lower on average than those of whites and similarly Hispanic students’ gains were 0.03 points 

lower than those of whites3. The random-effects parameters at the bottom of Table 4 indicate that 

schools vary significantly in their specific effect on gains but this does not hold for the reading 

teacher effect suggesting that schools make a difference in student reading outcomes. 

(Figure 2 about here) 

The interaction in Model 3 portrayed in Table 4 shows the effect of students sharing their 

teacher’s race on reading achievement gains. Figure 2, focused on race differences in the effect 

of race congruence with reading teachers, shows predicted means estimated from Model 3 in 

Table 4; recall that Model 3 included controls for student, teacher, and school level differences. 

Net of all controls, black RaceCong students exhibited the highest gain in reading in contrast to 

white and Hispanic RaceCong students. In partial support of my hypothesis, both white and 

black RaceCong students outperform their peers with non-race matching teachers while Hispanic 

RaceCong students flat line in reading. 

 

                                                
2 (race congruent). 
3 RaceCong female students benefited in reading but RaceCong male students did not (results not shown). 
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Expanded Race Variable 

The multivariate results suggest that other race teachers have a positive impact on 

minority students and especially on Hispanic students in predominantly Hispanic schools. For 

example, among predominantly Hispanic schools, Hispanic students with Other race teachers 

have significantly higher reading gains while Hispanic students with Hispanic teachers have 

significantly lower reading gains. The Other race category reflects Asian and American Indian 

teachers as well as a few cases of “other race” as reported by the individual. Following the 

multivariate results, I expanded the race category in my multivariate analysis to include the 

Other race teachers to understand if minority students fair well with specific teachers. I was 

especially looking forward to including American Indian cases as this racial group remains 

relatively understudied (Marks et al. 2003). Unfortunately, the number of Asian and American 

Indian teachers (as well as students) was much too small to utilize for a reliable analysis (e.g., 

less than 5 American Indian teachers).  

Analysis of the expanded race variable indicated that white students’ test score gain was 

most associated with white and Asian teachers; similarly, Asian students’ test score gain was 

most associated with white and Asian teachers. Although I share these results with caution of 

reliability, these results potentially indicate a confirmation of teachers (especially white teachers) 

stereotyping Asian students as the model minority (Osborne 2001). The Other race category 

seems an important contributor to student achievement gain, with for example black and 

Hispanic students gaining from American Indian teachers but the small size of the cells precludes 

a reliable multivariate analysis. If I were to remove just one teacher or student case, this may 

lead to different results and hence I cannot reliably expand the race category with my current 

data. 
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School Racial Composition  

In order to explore whether race congruence associated effects differ based a low- or 

high-threat environment (Hanselman et al. 2014), I explore the role of racial composition. 

Because the district is largely composed of minority students and many schools are racially 

concentrated, I restricted my analysis to the aforementioned three racial composition tertiles. 

Among percent black tertiles (Figure 3), black students paired with black teachers benefit 

significantly when located within the lowest tertile representing the lowest percent black students 

(0-10% black). With each additional tertile, black students’ predicted mean reading gains with 

black teachers suffer. Interestingly, there is no clear pattern among Hispanic students’ predicted 

mean reading gains with Hispanic teachers (Figure 4) and there is similarly no clear pattern 

among math gains for blacks or Hispanics. 

(Figures 3 and 4 about here) 

 In addition to student racial composition, I explore teacher racial composition as most 

studies do not account for this. I aim to understand if racial composition matters only at the 

student level or if teacher racial composition complicates the congruence effect, possibly further 

impacting a high- versus a low-threat environment (Hanselman et al. 2014). I accounted for 

teacher racial composition by including a control for teacher race proportion (results not shown). 

Recall that I find a marginally significant positive congruence effect associated with test score 

gain for black students paired with black teachers in reading (with a predicted margin coefficient 

of 0.043 with p<0.1). After adding the teacher racial proportion control, black students continue 

to perform better with black teachers but the coefficient is smaller and no longer significant 

(0.038). This updated result suggests that the positive race congruence effect is partially a 

function of the general prevalence of black teachers at the schools where black students 
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experience congruence. This finding is not surprising since black teachers tend to concentrate in 

schools of mostly black students. Similarly with Hispanic students, the overall finding remains 

the same. 

DISCUSSION-AND-CONCLUSION-

In both math and reading, black and Hispanic students underperform compared to their 

white counterparts. This significant association remains net of controls and when teacher and 

student race is interacted in math; this association pattern prevails also in reading but is not 

significant. Additionally, students classified as living in poverty significantly underperform 

compared to non-disadvantaged students in both academic subjects. Contrary to expectations, 

neither hypothesis was fully confirmed. RaceCong students did not exhibit the higher score gains 

across the board and racial minorities experiencing race congruence did not benefit more than 

white RaceCong students. 

The most exciting finding lies with black RaceCong students experiencing significant 

reading gain, especially in predominantly white schools. These findings suggest that 

Hanselman’s (2014) notion of the high and low threat environment may be functioning in the 

current district under study, where groups representing the lowest share of the student population 

experience benefits of a potentially threat-alleviating match based on race. The results further 

indicate that black students perform worse in reading when attending schools with a higher 

percentage of black peers, supporting other findings with respect to the negative effects of 

racially concentrated schools (Condron et al. 2013; Eddy and Easton-Brooks 2011). For 

example, a black kindergartener’s average reading performance is higher than the average 

kindergarten child in the U.S. when the black student is in a mostly white school (with less than 

10% minority peers). In contrast, a black kindergartener’s average reading score is below the 



Congruence and Student Achievement   26    
 

 

score of an average kindergarten child in the U.S. when the black student is in a majority-

minority school (Garcia and Weiss 2014). 

While Hispanic students represent 62% of the student body in the dataset, this group did 

not exhibit higher score gain from one year to the next with race congruent teachers in either 

academic subject. That race congruence did not benefit Hispanic students confirms other similar 

findings but the reason for this remains unclear. Egalite, Kisida and Winters (2015), for example, 

report significant academic benefits for whites and blacks experiencing race congruence but the 

results did not hold for Hispanics. The study by Egalite, Kisida, and Winters evaluated students 

in Florida and the authors note the limitation of their race coding as Hispanic Florida residents 

are very diverse in their origin and vary greatly in their classification as foreign or native born. 

The Florida data did not allow the researchers to determine how these various types of Hispanics 

were matched with their teachers. Similar to Florida, Texas also maintains a large Hispanic 

population but it is unclear if the results of the present study are limited in similar ways with 

Hispanic observations as the Florida study. Alternatively, the less effective association of the 

race congruence effect with Hispanic student achievement may be related to Hispanics’ belief 

that they are closer to whites than their black peers (McClain et al. 2006). Although the low- 

versus high-threat school environment study described earlier focused on blacks and whites, I 

suspect that Hispanic students may feel less threatened in a predominantly white school than 

black students and hence may not respond in the same way to race congruent teachers. 

The patterns in this study’s findings suggest that race congruence between minority 

teachers and students does not always translate to improved student achievement, even in 

predominantly white schools. The present study finds that black students benefited in reading 

from race congruent teachers but not in math. This may be due to subject content with reading 
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facilitating an opportunity for teachers to utilize culturally responsive materials and in this way 

strengthening the bond between teacher and student, whereas curriculum materials in math may 

not be conducive to cultural responsiveness. Not to mention, black students have historically 

been underserved in math experiencing instruction focused on memorization, a lack of context-

based instruction, and use of disconnected concepts (Lubienski 2002). More recent studies are 

beginning to explore strategies for challenging continued underserving instructional practices 

with black (and other minority students) in mathematics. Battey and Franke (2015) successfully 

challenged teachers’ deficit narratives, which presume that black students do not value education 

and lack in mathematical capability, and resulted in improved student understanding of 

mathematical solving strategies. RaceCong students in the present study may not have benefited 

in math possibly due to similar experiences with teachers’ negative presumptions and limited 

opportunity for deep communication, unlike such opportunities in reading. 

While the present study is limited in its ability to explain the mechanism driving race 

congruence benefits in certain situations, future investigations could potentially uncover the 

driving mechanisms through qualitative means. A qualitative approach, including classroom 

observation and individual interviews with teachers and students, would help uncover the deeper 

explanation of race congruence benefits varying by academic subject and student racial group. 

Future longitudinal exploration would also be fruitful, perhaps utilizing a fixed effects approach, 

in order to examine how student performance changes across different teachers over several 

years and/or across different school environments. Future inquiry is also necessary with a 

specific focus on other racial groups that tend to be understudied such as Asians, and especially 

Native Americans.  

Finally, I refer back to the three theoretical mechanisms I outlined earlier as possible 
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drivers to explain the impact of race congruence on student achievement. Role modeling and 

social belonging may be important operators enabling the success of black RaceCong students in 

reading, especially in predominantly white schools. This does not suggest that school districts 

should focus solely on increasing their minority teacher hires. Such action might lead to 

concentrating minority students with race congruent teachers in schools and may depress student 

achievement as the literature suggests. I encourage further inquiry into the particular benefits that 

race congruent teachers offer students with the goal of expanding these strategies to other 

teachers. 
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  Female 0.51
  Race:
    White, non-Hispanic 0.10
    Black, non-Hispanic 0.28
    Hispanic, white 0.62
  Grade Level:
     4 0.19
     5 0.21
     6 0.20
     7 0.20
     8 0.19
  Bilingual or ESL Program Participation 0.14
  Economic Disadvantage:
    Not Economically Disadvantaged 0.20
    Eligible for Free/Reduced Lunch 0.47
    Living in Poverty 0.33
  Gifted/Talented 0.20
  Classification as Special Ed. Student 0.03
Total Students (n) 41,069

  Female 0.79
  Teacher Race/Ethnicity
      White 0.30
      Black 0.44
      Hispanic 0.17
      Other 0.09
  Teacher Educational Attainment
    Bachelor's 0.68
     Master's  or PhD (Prof. & Academic) 0.32
  Years of HISD Experience 8.48 (8.44)
Total Teachers (n) 1,883

    Proportion of Gifted/Talented Students 0.17 (0.15)
    Proportion of Poor Students 0.31 (0.13)
    Proportion of Students Classified Special Ed. 0.09 (0.05)
    Proportion of Students BI or ESL 0.25 (0.19)
    Proportion of Schools Title I 0.99 (0.25)
    Student Race/Ethnicity
        Proportion of Black Students 0.26 (0.25)
        Proportion of Hispanic Students 0.61 (0.27)
Total Schools (n) 227

Student Characteristics, 2010-11

Note: Standard Deviations included in parentheses next to means.

Teacher Characteristics, 2010-11

School Characteristics, 2010-11

Table&1:&Descriptive&Statistics&on&2010611&Students,&Teachers,&and&Schools
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Table&2.&Congruence&Statistics&of&2010711&Teachers&and&Students
Math Reading

  Student race (experiencing congruence):
    White, non-Hispanic 0.62 0.61
    Black, non-Hispanic 0.66 0.66
    Hispanic, white 0.20 0.20
Total Students (n) 41,069 41,069
Note: All students in the analytical sample had both a math and a reading teacher.

Teacher-student racial congruence, 2010-11
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Model 1 Model 2 Model 3
Bivariate Baseline

Student race (ref=White):
    Black -0.11*** (0.02)  -0.06** (0.02) -0.07*  (0.03)
    Hispanic -0.10*** (0.02) -0.06** (0.02) -0.07*  (0.03)
Math teacher race (ref=White):
    Black -0.03 (0.03) -0.04 (0.05)
    Hispanic 0.02 (0.04) 0.01 (0.07)
    Other race 0.04 (0.04) 0.04 (0.08)
Student race x math teacher race
Black student x black teacher (congruent) 0.00 (0.05)
Black student x Hispanic teacher (incongruent) 0.06 (0.07)
Black student x other race teacher  (incongruent) 0.00 (0.08)
Hispanic student x black teacher (incongruent) 0.01 (0.05)
Hispanic student x Hispanic teacher (congruent) 0.01 (0.06)
Hispanic student x other race teacher (incongruent) -0.01 (0.08)
Student level controls
Student gender (ref=Male):
    Female 0.03** (0.01) 0.03** (0.01)
Classified as gifted/talented 0.03* (0.01) 0.03*  (0.01)
Receiving special education services -0.02 (0.03) -0.02 (0.03)
Economic status (ref= Not Disadvantaged):
    Eligible for free or reduced lunch 0.01 (0.02) 0.01 (0.02)
    Living in poverty -0.04* (0.02) -0.04*  (0.02)
Enrolled in bilingual or ESL program 0.08*** (0.02) 0.08*** (0.02)
Grade level 0.01 (0.01) 0.01 (0.01)
Teacher level controls
Math teacher gender (ref=Male):
    Female 0.02 (0.03) 0.02 (0.03)
Years of experience in district 0.00 (0.00) 0.00 (0.00)
Completed Master's or PhD 0.01 (0.03) 0.01 (0.03)
School level controls
Proportion students classified as gifted/talented 0.01 (0.21) 0.01 (0.21)
Proportion students living in poverty -0.25 (0.23) -0.24 (0.23)
Proportion students receiving special education services 0.61 (0.44) 0.61 (0.44)
School receives title I funding 0.01 (0.07) 0.01 (0.07)
Proportion students enrolled in bilingual or ESL program 0.18 (0.15) 0.18 (0.15)
Proportion students black 0.14 (0.13) 0.14 (0.13)
Random effects
School-specific effect 0.20 (0.02) 0.20 (0.02)
Math teacher effect on student gender 0.07 (0.30) 0.07 (0.02)
Math teacher effect on student race 0.06 (0.02) 0.06 (0.02)
Residual 0.94 (0.00) 0.94 (0.00)

Table 3. Coefficients from Multilevel Mixed Effects Regression Models Predicting Student Gains on Math TAKS from 2009-10 
to 2010-11 

 Note: Each model was estimated with 41,069 students with 1,146 teachers in 227 schools. ESL=English as a Second Language. 
+p<0.10, *p<0.05, **p<0.01, ***p<0.001

Stu Race X Tch Race
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Model 1 Model 2 Model 3
Bivariate Baseline

Student race (ref=White):
    Black !0.02 (0.02) -0.02 (0.02) -0.04 (0.03)
    Hispanic !0.01 (0.02) -0.03 (0.02) -0.04 (0.03)
Reading teacher race (ref=White):
    Black 0.03 (0.02) 0.01 (0.05)
    Hispanic 0.00 (0.03) -0.06 (0.07)
    Other race 0.09** (0.03) 0.11 (0.08)
Student race x math teacher race
Black student x black teacher (congruent) 0.04 (0.05)
Black student x Hispanic teacher (incongruent) 0.07 (0.08)
Black student x other race teacher  (incongruent) -0.06 (0.09)
Hispanic student x black teacher (incongruent) 0.01 (0.05)
Hispanic student x Hispanic teacher (congruent) 0.07 (0.07)
Hispanic student x other race teacher (incongruent) 0.00 (0.09)
Student level controls
Student gender (ref=Male):                
    Female 0.00 (0.01) 0.00 (0.01)
Classified as gifted/talented -0.04** (0.01) -0.04** (0.01)
Receiving special education services -0.05 (0.03) -0.05 (0.03)
Economic status (ref= Not Disadvantaged):
    Eligible for free or reduced lunch -0.01 (0.02) -0.01 (0.02)
    Living in poverty -0.02 (0.02) -0.02 (0.02)
Enrolled in bilingual or ESL program 0.14*** (0.02) 0.14*** (0.02)
Grade level 0.01 (0.01) 0.01 (0.01)
Teacher level controls
Reading teacher gender (ref=Male):
    Female 0.00 (0.02) 0.00 (0.02)
Years of experience in district 0.00 (0.00) 0.00 (0.00)
Completed Master's or PhD 0.01 (0.02) 0.01 (0.02)
School level controls
Proportion students classified as gifted/talented -0.03 (0.15) -0.03 (0.15)
Proportion students living in poverty -0.14 (0.17) -0.16 (0.17)
Proportion students receiving special education services -0.49 (0.32) -0.46 (0.32)
School receives title I funding 0.01 (0.05) 0.01 (0.05)
Proportion students enrolled in bilingual or ESL program 0.14 (0.11) 0.14 (0.11)
Proportion students black 0.08 (0.09) 0.07 (0.09)
Random effects
School-specific effect 0.15 (0.01) 0.15 (0.01)
Reading teacher effect on student gender 0.03 (0.05) 0.03 (0.05)
Reading teacher effect on student race 0.03 (0.02) 0.03 (0.02)
Residual 0.98 (0.00) 0.98 (0.00)

+p<0.10, *p<0.05, **p<0.01, ***p<0.001

Table&4.&Coefficients&from&Multilevel&Mixed&Effects&Regression&Models&Predicting&Student&Gains&on&Reading&TAKS&from&2009C
10&to&2010C11&

Note: Each model was estimated with 41,069 students with 1,184 teachers in 227 schools. ESL=English as a Second Language. 

Stu Race X Tch Race



Congruence and Student Achievement   38    
 

 

 

 

 

 

 

0.11**%

0.04% 0.04%

0.07%

0.00%
0.01%

0.12+%

0.10*%

0.06%

0.15+%

0.08% 0.08%

0.00%

0.02%

0.04%

0.06%

0.08%

0.10%

0.12%

0.14%

0.16%

White%Student% Black%Student% Hispanic%Student%

P
re
d
ic
te
d
(M

e
a
n
(M

a
th
(T
A
K
S
(S
co
re
(G
a
in
(

NOTE:(predicted(means(es:mated(from(Model(3(in(Table(1.(The(sta:s:cal(significance(es:mates(
compare(students(experiencing(and(not(experiencing(congruence.(***p<0.001,(**p<0.01,(*p<0.05,(

+p<0.10.(

Figure(1.(Differences(by(Student(and(Math(Teacher(Race(in(2010Q11(Gains(on(

Math(TAKS(Net(of(All(Controls(

White%Teacher%

Black%Teacher%

Hispanic%Teacher%

Other%Race%Teacher%

0.03$

%0.01$ %0.01$

0.04$ 0.04+$

0.01$

%0.04$

0.00$ 0.00$

0.13$

0.03$

0.10**$

%0.06$

%0.04$

%0.02$

0.00$

0.02$

0.04$

0.06$

0.08$

0.10$

0.12$

0.14$

White$Student$ Black$Student$ Hispanic$Student$

Pr
ed

ic
te
d(
M
ea
n(
Re

ad
in
g(
TA

KS
(S
co
re
(G
ai
n(

NOTE:(predicted(means(es;mated(from(Model(3(in(Table(1.(The(sta;s;cal(significance(es;mates(
compare(students(experiencing(and(not(experiencing(congruence.(***p<0.001,(**p<0.01,(*p<0.05,(

+p<0.10.(

Figure(2.(Differences(by(Student(and(Reading(Teacher(Race(in(2010Q11(Gains(on(
Math(TAKS(Net(of(All(Controls(

White$Teacher$

Black$Teacher$

Hispanic$Teacher$

Other$Race$Teacher$



Congruence and Student Achievement   39    
 

 

 

 

0.26%

0.02%

&0.16%
&0.2%

&0.1%

0%

0.1%

0.2%

0.3%

1% 2% 3%

Pr
ed

ic
te
d(
M
ea
n(
Re

ad
in
g(
TA

KS
(S
co
re
(G
ai
n(

Figure(3.(Black(Students'(Reading(Gains(with(Black(
Teachers(Accoun?ng(for(School(Racial(Composi?on(

Percent%Black%Ter4les%%

0.15%

&0.05%

0.36%

&0.1%

0%

0.1%

0.2%

0.3%

0.4%

1% 2% 3%

Pr
ed

ic
te
d(
M
ea
n(
Re

ad
in
g(
TA

KS
(S
co
re
(G
ai
n(

Figure(4.(Hispanic(Students'(Reading(Gains(with(
Hispanic(Teachers(Accoun>ng(for(School(Racial(

Composi>on(

Percent%Hispanic%Ter7les%


