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ABSTRACT 

DOES DIVERSITY MATTER? THE IMPACT OF SCHOOL RACIAL 

COMPOSITION ON THE ACADEMIC ACHIEVEMENT OF ELEMENTARY 

SCHOOL STUDENTS IN AN ETHNICALLY DIVERSE LOW-INCOME SAMPLE 

Jameela Conway-Turner, Ph.D. 

George Mason University, 2016 

Dissertation Director: Dr. Adam Winsler 

 

Since 1954 when segregation of schools became illegal, educators and parents 

have wondered how diversity impacts children’s outcomes.  While some research studies 

have shown that schools with more equal representation of racial groups have more 

positive academic outcomes for students, other studies show that as minority 

concentration increases within a school, students tend to perform worse academically. 

The different bodies of literature use different methods of measuring diversity within 

schools and no one has yet looked at comparing multiple methods within one study. 

Additionally, much of the research compares only Black and White students, and the 

experiences of Hispanic students are often left out. The goal of this dissertation is to 

examine how the racial diversity schools affects ethnically diverse student outcomes by 

combining multiple methods of measuring school racial composition. Data came from 3
rd

 

graders, N = 33,857 (51.8% male; 57.2% Latino, 32.6% Black, 5.3% White, 4.9% other) 
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in 278 schools from the Miami School Readiness Project (MSRP). Using multi-level 

models (HLM; Raudenbush & Bryk, 2002), I examined 1) the association between school 

racial composition and academic outcomes? 2) whether different methods of measuring 

the diversity of schools (e.g., Simpson’s index of diversity indicating more equal 

representation of racial groups vs. a continuous measure of minority concentration) 

predict students’ academic outcomes differently, 3) whether the percentage of same-race 

peers (percent like me) was associated with students’ academic achievement, 4) whether 

the effect of same-race peers depended on school racial diversity, 5) whether there was a 

non-linear relationship between diversity and academic performance? and 6) whether the 

association between school racial diversity and academic outcomes depended on child 

ethnicity (Black, White, and Latino). Results showed that, overall, the Simpson Index 

was negatively related to academic achievement, but this association was moderated by 

race such that for White students, more equal representation of groups was positively 

related to academic achievement, but this association was negative for Black and 

Hispanic students. Additionally, overall, minority concentration was not related to 

academic achievement, but there was a significant interaction with ethnicity. For Black 

students, there was a positive association between minority concentration and academic 

achievement, but for White students, there was a negative association. 
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INTRODUCTION 

In 1954, the US Supreme court ruled that the segregation of Black and White 

students in schools is unconstitutional, stating that “separate but equal” schools were 

inherently unequal (Brown v Board of Education, 1954). Although, it is illegal to 

purposely segregate schools on the basis of race, many schools still continue to lack 

racial diversity (Orfield & Lee, 2005). For example, in 2011, the average White student is 

in a school that is approximately 75% White, but in contrast, the average Black student is 

in a school that is 50% Black (Orfield & Frankenberg, 2014) whereas the national 

representation of the Black population in the United States is 13% (Census, 2014). This 

tells us that, overall, students are still most likely to attend a school with students of their 

own race. Given this fact, research has examined whether or not it is beneficial for 

minority students (usually Black students), to be in a school that is more racially diverse 

(Caldas & Bankston, 1998; Hanushek, Kain, & Rivkin, 2001; Rumberger & Palardy, 

2005).  

Both desegregated and segregated schools impact the social, psychological and 

academic outcomes of students (Dawkins & Henry Braddock, 1994). The years following 

the Brown v. Board (Brown v Board of Education, 1954) decision were challenging for 

most because the forced integration required many White families and educators to 

integrate schools even though they were resistant to racial integration (Wells, Holme, 
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Atanda, & Revilla, 2005). Although racially integrating schools was difficult for many, in 

the time following this landmark decision, research has shown that getting rid of 

mandatory segregated schools has been associated with positive social, psychological and 

academic effects (Wells et al., 2005). However, generally the question of how the racial 

diversity of schools is associated with academic achievement is still yet to be decided. 

Some research has shown that after controlling for socioeconomic status (SES), as the 

percentage of minority students within a school increases academic achievement 

decreases for Black students (Bankston & Caldas, 1996; Caldas & Bankston, 1998; 

Goldsmith, 2009; Kainz & Pan, 2014; Mickelson et al., 2013; Ryabov & Van Hook, 

2007). Another body of research, using a different measure, shows that after controlling 

for SES, when there are higher levels of racial integration (more equal representation of 

racial groups), students generally have higher levels of academic achievement (Benner & 

Crosnoe, 2010; Borman, et al., 2004; Goza & Ryabov, 2009) as well as some positive 

social/emotional outcomes (Graham et al., 2014; Juvonen et al., 2006).  

It is also important to point out that some argue for the benefits of single-race 

education, as exemplified by historically Black colleges and universities. Previous 

research shows that Black students who attend historically Black colleges and 

universities have higher academic achievement (Allen, 1992; Berger & Milem, 2000) and 

higher levels of belongingness (Allen, 1992) compared with Black students who attended 

predominately White institutions. Understanding how school-racial composition impacts 

student’s academic achievement is clearly a complex question, and there are many factors 

that contribute to this relationship.  The overall goal of this dissertation is to take a step 
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toward understanding this complex relationship by combining the bodies of literature that 

measure the racial composition of schools differently.  No study has looked at comparing 

more than one method within one study. Additionally, much of the research compares 

only Black and White students, and the experiences of Hispanic students are often left 

out. This dissertation will further examine how the racial composition of schools is 

related to student outcomes, including Black and Hispanic students in a predominately 

Hispanic community. 

History of Racial Segregation 
In the United States, we have had a history of racial segregation in schools (Clark, 

Chein, & Cook, 2004).  This racial segregation has been shown to negatively affect 

minority children’s feelings about themselves (Clark & Clark, 1939).  In 1954 and 1955, 

there were five cases that were heard by the U.S. Supreme court that were related to the 

segregation of public schools that were later known as simply Brown vs. Board of 

Education (Administrative Office of the U.S. Courts, 2014). All cases examined the issue 

of whether states were constitutionally allowed to have racially separate schools, known 

as “separate but equal,” in order to keep White students and minority students from going 

to school together (Administrative Office of the U.S. Courts, 2014).  In this landmark 

decision, the Supreme Court stated, “We conclude that in the field of public education the 

doctrine of ‘separate but equal’ has no place. Separate educational facilities are inherently 

unequal. . ." (Administrative Office of the U.S. Courts, 2014).  

Following the Brown vs. Board of Education decision, schools attempted to 

integrate (Orfield, 2001). In the decades following The Supreme Court decision, school 
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segregation decreased, however currently many schools across the country still lack 

diversity (Orfield, 2001). According to the U.S. Department of Education, in 2011, there 

were 23% of black students in majority-White schools which is up from the 0% that 

occurred in 1954, but down from 44% which occurred in 1988 (Orfield & Frankenberg, 

2014). In 2011, the average White student is in a school that is approximately 75% 

White, 11% Hispanic, and 8% Black (Orfield & Frankenberg, 2014). In contrast, the 

average Black student is in a school that is 50% Black, 27% White, and 17% Hispanic 

(Orfield & Frankenberg, 2014). This tells us that although official racial segregation of 

schools is no longer practiced, schools still lack diversity and a fair amount of 

segregation still exists. Nationally, minority students are likely to be going to schools that 

are more racially integrated with racial groups more equally represented whereas White 

students are likely to be in schools with a majority of other White students. When one 

breaks up the United States into different regions (Northeast, South, Midwest and West), 

it shows similar trends in school diversity. The schools in the Northeast part of the U.S. 

however, tend to have less racial diversity in their schools. In 2011, fifty-one percent of 

Black students were in schools that were 90-100% minority (Orfield & Frankenberg, 

2014). The southern part of the U.S. also lacks racial diversity in their schools where 34% 

of Black students were in schools that were 90-100% minority (Orfield & Frankenberg, 

2014).  

Generally, the problem stems from school districts and neighborhoods remaining 

segregated within cities and states (Orfield, 2001). Unfortunately many neighborhoods, 

especially those within urban cities, lack diversity such that areas are a majority one race 
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(Sethi & Somanathan, 2004). Residential segregation is due in part to loan policies 

sanctioned by the federal government from the Federal Housing Administration which 

led White families to be increasingly concentrated to suburban and gentrified 

neighborhoods while Black and Latino families became more isolated in urban 

metropolitan cities (Goldsmith, 2010). This type of segregation is at the heart of the 

problem where it reinforces segregated schools, organizations, and recreational facilities 

(Feagin, 2006). Even though residential segregation has been illegal since 1968, it has 

still remained a persistent pattern (Goldsmith, 2010). Even in neighborhoods where 

White families live near minorities, White people have often persuaded those in local 

governments to manipulate school district boundaries so they keep areas more racially 

segregated (Clotfelter, 2004).  

Schools tend to serve people within neighborhoods, and so if neighborhoods lack 

diversity, schools are likely to as well (Saporito & Lareau, 1999). Research using 

nationally representative data confirms that the primary reason that schools are racially 

segregated is because residential neighborhoods are racially segregated. Even though 

schools continue to lack diversity, people often report that students in school should be 

integrated (Orfield, 2001). Yet, the research shows that White parents, when given a 

choice, are more likely to avoid schools that have a majority of Black students and 

choose a school with a majority of White students even if that school has inferior test 

scores, a poorer safety record, and more students living in poverty (Saporito & Lareau, 

1999). In contrast, non-White families are less likely to take the racial composition of the 

school into consideration and instead choose schools with lower poverty rates (Saporito 
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& Lareau, 1999). Those who want to create more racially integrated schools often run 

into barriers when trying to figure out the best strategies for integrating (Wells, Duran, & 

White, 2008). Many school districts have tried to argue for using race as a factor in 

assigning certain students for schools in an attempt to make schools more diverse, but 

this practice has been considered unconstitutional and therefore not allowed (Meredith vs. 

Jefferson County Board of Education, 2007; Parents Involved in Community Schools vs. 

Seattle School District No. 1, 2007). When deciding whether or not we should be pushing 

for more racial diversity in schools, it is important to understand how diversity affects 

children’s academic achievement.  

Racial Composition and SES  
It is hard to discuss how racial/ethnic diversity predicts youth outcomes without 

also talking about the effects of socioeconomic status (SES). Schools that have higher 

levels of minority students are also less likely to have a higher proportion of students who 

come from lower-SES backgrounds (Orfield & Lee, 2005). For example, in Boston, 97% 

of schools that have less than 10 percent of White students are also schools where the 

majority of students live in poverty (Orfield & Lee, 2005). Generally speaking, as the 

percentage of minority students increases, the percentage of students who are poor also 

increases (Orfield & Lee, 2005). Eighty-eight percent of schools that are high-minority 

schools (more than 90% minority) are also high-poverty schools (where more than 50% 

of students receive free or reduced lunch) (Orfield & Lee, 2005). Because more minority 

students in a school is so closely tied to poverty, it is important to tease apart how much 
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of the effects we are seeing are due to minority enrollment in school and how much is 

due to the SES of those schools.  

Several studies have examined the effect of SES on academic achievement 

(Bankston & Caldas, 1998; Bankston & Caldas, 1996; Caldas & Bankston, 1998; 

Clayton, 2011; Crosnoe, 2009; Goldsmith, 2011; Perry & Mconney, 2010; Rumberger & 

Palardy, 2005; Ryabov & Van Hook, 2007). Studies have shown that poverty does 

negatively predict academic achievement such that as poverty increases, academic 

achievement decreases (Bankston & Caldas, 1996; Caldas & Bankston, 1998; Clayton, 

2011; Perry & Mcconey, 2010; Rumberger & Palardy, 2005). One study showed that 

school SES mattered more than the racial background of the students attending the school 

(Rumberger & Palardy, 2005).  

School SES negatively affects academic achievement for many reasons including 

teacher’s expectations about students ability to learn, average amount of homework, 

average number of advanced (college prep) courses offered, and the percentage of 

students who feel safe at school (Rumberger & Palardy, 2005). Additionally, schools 

with high poverty rates have trouble attracting and retaining high-quality teachers with 

the most qualifications, and are less likely to offer more advanced courses (Orfield & 

Lee, 2005). All of these school processes are mechanisms by which school SES could 

predict negative academic outcomes.  

Even though there is much evidence showing the negative effects of low SES on 

youth outcomes, there is some literature that examines the potential negative outcomes 

that could arise from students from low-income families attending schools with students 



8 

 

from higher-income backgrounds (Crosnoe, 2009; Goldsmith, 2011). These studies are 

based upon the frog-pond theory which states that at-risk students perform poorly and 

have lower academic self-confidence if they are in a school of high performing peers 

compared to schools with lower-performing peers (Marsh, 1987). If students are 

surrounded by lower performing peers, they have a higher probability of standing out and 

have better access to resources in school. This theory is typically used to explain the 

negative effect of socioeconomic status diversity on academic outcomes (i.e. students 

from low-income backgrounds attending schools with middle/high income students) 

(Crosnoe, 2009; Goldsmith, 2011). Specifically, students from low-SES backgrounds 

face greater competition and risk more stigmatization in middle/high-class schools 

compared to schools with more similar peers from low-income backgrounds (i.e. more 

similar peers) (Marsh, 1987). Research shows that students from low-income 

backgrounds in middle/high-income schools performed worse academically and reported 

more negative self-image and isolation compared with low-SES students in low-income 

schools (Crosnoe, 2009). In contrast to the frog-pond effect, some research has also 

shown that peers want to become like each other (i.e. adopting the same values and 

beliefs as each other) and having low-income students in middle/high-income schools 

could potentially be a positive factor (Goldsmith, 2011). Research shows that peers want 

to be like each other (or the normative model) and this effect might cancel out the frog-

pond effect. Given the complicated way that SES affects the relationship between the 

racial/ethnic makeup of a school and youth outcomes, it is important to always control for 

the individual and school-level SES in any research examining school diversity.  
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Theories on How Diversity Affects Academic Outcomes 
The diversity perspective could help explain how racial/ethnic diversity predicts 

youth academic outcomes (Gurin et al., 2002). This perspective states that diversity leads 

to positive academic outcomes because being around people who are different promotes 

active thinking skills, intellectual engagement, and perspective taking (Gurin et al., 

2002). This stems in part from Piaget’s concept of disequilibrium which states that 

children develop cognitively in part through working through contradictions and diversity 

forces children to do that (Gurin et al., 2002). According to the diversity perspective, both 

structural diversity, or numerical representation of different racial/ethnic groups, and 

informal interactional diversity, or frequency and quality of intergroup interactions, are 

required to have a positive impact on youth outcomes (Gurin et al., 2002). According to 

this theory, diversity within a school setting positively affects youth’s cognitive 

development and therefore could positively predict academic outcomes.  

The belongingness perspective is another theoretical perspective that could help 

us understand how having same-race peers within a school relates to positive 

social/emotional well-being. This perspective states that the need to belong is a 

fundamental human emotion (Baumeister & Leary, 1995). We need positive, meaningful 

social interactions in order to thrive socially and academically, and this starts from 

infancy and continues throughout our lives (Baumeister & Leary, 1995). For youth, one 

of the places where they spend the most time is in school and so it is imperative that they 

feel a sense of belonging at school and with their peers in order to feel connected to 
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school. Therefore according to this theory, having more students in school who share the 

same race/ethnic background helps students feel more connected to their school because 

it leads to more positive school perceptions and climate. Research testing this hypothesis 

show that all youth feel a greater sense of connection and belongingness to their schools 

as the proportion of same-race peers increases (Benner & Crosnoe, 2010; Benner et al, 

2008). Additionally, for all students regardless of race, a higher proportion of same-race 

peers was associated with fewer externalizing problems (Benner & Crosnoe, 2010).   

How School Racial Composition Predicts Outcomes 
The research examining the racial composition of schools has showed mixed 

results. Certain studies have shown that schools with more equal representation of racial 

groups have more positive academic outcomes for students (Benner & Crosnoe, 2010; 

Borman, et al., 2004; Goza & Ryabov, 2009). Other studies show that as minority 

concentration increases within a school, students tend to perform worse academically 

(Bankston & Caldas, 1996; Caldas & Bankston, 1998; Goldsmith, 2009; Kainz & Pan, 

2014; Mickelson et al., 2013; Ryabov & Van Hook, 2007). One big difference between 

these two bodies of research is how they measure racial composition of schools. The first, 

and most popular method, is to look at the racial composition of schools by using the 

percentage of different racial/ethnic groups within a school and aggregating each 

racial/ethnic minority group to represent a percentage ethnic minority measure. This 

approach uses a continuous measure of the racial/ethnic makeup within a school ranging 

from 0 to 100%. Both 0% and 100% measure one race/ethnic group represented, either all 

White youth (0%) or all minority youth. This method is usually comparing only Black 
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and White students (Bankston & Caldas, 1996; Goldsmith, 2009; Goldsmith, 2011; 

Hopson, Lee & Tang, 2014; Joyner & Kao, 2000; Konan, Chatard, Selimbegovic, & 

Mugny, 2010; Kurleander & Yun, 2007; Lee & Klugman, 2013; Mickelson, Bottia, & 

Lambert, 2013; Rumberger & Palardy, 2005; Ryabov & Van Hook, 2007). One big 

limitation of many of the studies that use this method is that they do not provide 

information on the variability of their school’s racial composition.  Therefore, we cannot 

make conclusions about what “high” and “low” levels of diversity mean within their 

schools (Bankston & Caldas, 1996; Goldsmith, 2009; Goldsmith, 2011; Hopson, Lee & 

Tang, 2014; Lee & Klugman, 2013; Mickelson, Bottia, & Lambert, 2013; Rumberger & 

Palardy, 2005; Ryabov & Van Hook, 2007).  

The second way is to measure the racial composition of a schools is by examining 

relative equal representation of racial groups within a school, classroom, or peer group 

(Benner & Crosnoe, 2010; Benner, Graham, & Mistry, 2008; Borman et al., 2004; 

Georgiades, Boyle, & Fife, 2013; Graham, Munniksma, & Juvonen, 2014; Juvonen, 

Nishina, & Graham, 2006). Different indices are used to measure equal representation 

including the Simpson Index (Simpson, 1949). The Simpson’s Index is a continuous 

index of diversity that ranges from 0 to 1 where “1” represents the highest level of 

diversity (multiple racial/ethnic groups are equally represented). The Simpson Index is a 

unique measure of diversity because it takes into account the number of groups 

represented. It takes into account both whether or not groups are equally represented and 

how many groups are included. For example, a school with 2 racial/ethnic groups that are 

equally represented (50% Black and 50% Latino) would have an index score of 0.5. 
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Although these groups are equally represented, there are only 2 groups and therefore does 

not receive the highest possible score of “1”. In contrast a school with a Simpson index 

that has 5 racial/ethnic groups where all groups have 20% representation would get an 

index of “1”. In this example, there are more groups that are represented equally. A 

school with 4 groups and 50% Latino, 20% African American, 20% Asian, and 10% 

White would have an index of 0.66. A school with 8 groups represented equally would 

receive an index score of .87. Comparing these examples, one can see that having more 

groups with more equal representation and having 4 or 5 groups results in the highest 

index score. This method takes into account the proportions of each race/ethnicity within 

a school and how many race/ethnic groups there are within a school (or classroom), and 

therefore measures the relative proportions of all racial/ethnic groups (Benner & Crosnoe, 

2010).  

 

𝐷𝐶 = 1 −  ∑ 𝑝𝑖2

𝑔

𝑖=1

 

 

Equation 1 Simpson Index 

 

The first strategy, calculating percentages of minority youth within a school, is 

typically just a measure of minority concentration within schools (Bankston & Caldas, 

1996; Goldsmith, 2009; Goldsmith, 2011; Hopson et al., 2014) or in one case, percentage 

of White concentration within a school (Kurleander & Yun, 2007). This method almost 

always measures different student outcomes as minority concentration increases within a 
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school (Bankston & Caldas, 1996; Goldsmith, 2009; Goldsmith, 2011; Hopson, Lee & 

Tang, 2014; Kurleander & Yun, 2007; Lee & Klugman, 2013; Mickelson, Bottia, & 

Lambert, 2013; Rumberger & Palardy, 2005; Ryabov & Van Hook, 2007). Generally, 

results show that after controlling for individual- and school-level socioeconomic status 

(SES), the relationship between minority concentration and students’ scores on 

standardized tests (Bankston & Caldas, 1996; Caldas & Bankston, 1998; Goldsmith, 

2009; & Mickelson et al., 2013) and grade point average (Ryabov & Van Hook, 2007) is 

negative, such that as minority concentration increases, academic achievement decreases. 

After controlling for individual-level SES only, some find a negative relationship 

between higher proportions of minority students and graduating for high school and 

receiving a Bachelor’s degree (Goldsmith, 2009). Additionally after controlling for 

individual- and school- level SES, higher percentages of minority students in school 

positively predicts student behavior problems showing that as percent minority increases, 

behavior problems increase (Hopson et al., 2014).  

It is likely that studies that are showing negative outcomes from higher 

percentages of minority students are only comparing schools with predominately 

minority students against schools with one majority White population as in the case with 

the study conducted by Caldas and Bankston (1998). For this study, 86% of White 

students were in a predominately White school, and 63% of Black students were in a 

predominately Black school. Indeed that study only showed negative effects for schools 

with the highest number of minority students. Further, evidence for this conclusion comes 

from a study by Kainz and Pan (2014) which examined the effect of attending a minority-
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segregated school (75% or more minority) on reading scores. They found that Black 

students, compared to White or Latino students, had poorer reading scores in segregated 

schools (with 75% or more minority students) compared with non-segregated schools 

(without 75% or more minority students). Perhaps all “segregated” schools, those with a 

low percentage of minority students and those with a high percentage of minority 

students are both related to negative outcomes and what we should really be examining is 

the effect of relatively equal representation of groups.  

There is some research that could help us understand youth outcomes when 

school racial composition is measured as the degree to which there is equal representation 

of racial/ethnic groups. After controlling for individual and school/classroom-level SES, 

peer network heterogeneity was positively related to GPA for all students (Goza & 

Ryabov, 2009) and standardized test and assessment scores (Benner & Crosnoe, 2010; 

Borman, et al., 2004). Additionally with regards to social/emotional outcomes, in 

classrooms with more equal racial representation of students, there were more cross-

ethnic friendships (Echols & Graham, 2013), felt safer, were less lonely, and experienced 

less peer victimization (Graham et al., 2014; Juvonen et al., 2006). However, it is worth 

noting that those studies showing positive social/emotional effects did not control for 

socioeconomic status.  

In some cases, equal racial representation has predicted negative outcomes 

(Benner et al., 2008; Clayton, 2011). After controlling for individual and school-level 

SES, equal racial representation (using the Simpson index) among students was related to 

poorer perceptions of academic and school climate (Benner et al., 2008). However, in this 
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case, they were not measuring actual academic achievement but perceptions of school 

climate. Additionally, one study showed that after controlling for individual and school 

SES, the ethnic diversity index (EDI) that measures equal racial representation among 

students negatively predicted standardized test scores among 5
th

 grade schools students in 

Virginia (Clayton, 2011).  However, using the EDI, the highest score a school can receive 

is a 100 which means a school has equal representation of racial groups, and in the 

sample the research study used, the mean EDI score was only between 32 and 39 

(Clayton, 2011), which means the schools in their sample were not very diverse. The EDI 

is similar to the Simpson index however researchers within education are more likely to 

use the EDI whereas psychologists are more likely to use the Simpson Index. 

Additionally the Simpson Index takes into account the number of groups represented and 

the EDI does not take that into account. For the Simpson Index, if there are more than 5 

groups represented, the index will start to decrease from 1 (i.e. the only way to receive a 

1 is to have 4 or 5 groups equally represented). The EDI only examines whether or not 

each racial/ethnic group is equally represented.  

Previous research is showing that when racial composition is measured as equal 

representation of groups there are generally more positive academic and socio/emotional 

effects seen for youth (Benner & Crosnoe, 2010; Borman, et al., 2004; Echols & Graham, 

2013; Goza & Ryabov, 2009; Goldsmith, 2004; Graham et al., 2014; Joyner & Kao, 

2000; Juvonen et al., 2006; Kurleander & Yun, 2007). When school racial composition is 

defined as percent minority only, higher percentages of minority students are negatively 

related to academic outcomes (Bankston & Caldas, 1996; Caldas & Bankston, 1998; 
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Goldsmith, 2009; Kainz & Pan, 2014; Mickelson et al., 2013; Ryabov & Van Hook, 

2007). However, those studies are often only comparing schools with high proportions of 

minority students with schools with high proportion of White students.  

In addition to research that examines the effects of school racial composition 

(Benner & Crosnoe, 2010; Borman, et al., 2004; Goza & Ryabov, 2009; Rumberger & 

Palardy, 2005), there is also research at the child and classroom level that examines the 

impact of having same-race peers within a school or classroom (Benner & Crosnoe, 

2010; Benner et al., 2008; Goza & Ryabov, 2009; Graham et al., 2014; Joyner & Kao, 

2000; Lee & Klugman, 2013). Generally, there are positive effects of having more same-

race peers or friends within a school or classroom including higher academic 

achievement (Lee & Klugman, 2013), more positive ethnic identity (Graham et al., 

2014), a greater sense of belonging and sense of connection to their school (Benner et al., 

2008), fewer externalizing problems (Benner & Crosnoe, 2010; Georgiades et al., 2013) 

and more interpersonal skills (Benner & Crosnoe, 2010). 

Additionally, it is important to note that higher percentages of same-race peers 

positively predicts certain social/emotional outcomes as well, such as a sense of 

belonging/connection to school (Benner & Crosnoe, 2010; Benner et al., 2008), positive 

ethnic identity (Graham et al., 2014), fewer externalizing problems (Benner & Crosnoe, 

2010; Georgiades et al., 2013) and more interpersonal skills (Benner & Crosnoe, 2010).  

The research is showing that both same race peers/friends and cross-ethnic peers/friends 

are both important for optimal child outcomes both academically and social/emotionally. 

Research that has compared the effects of same-race peers and equal representation of 
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racial/ethnic groups shows that they are indeed both important for youth outcomes 

(Benner & Crosnoe, 2010). Specifically, previous research shows that there is an 

interaction between percentage of same race peers and equal representation of 

racial/ethnic groups, such that the percentage of same-race peers matters more in schools 

where there is relatively equal representation of racial/ethnic groups (Benner & Crosnoe, 

2010). This provides evidence to show us that schools could have the same diversity level 

but could have very different racial makeups. For example, two schools could have a 

diversity index of .66 but could look very different (Benner & Crosnoe, 2010). School A 

could have 50% Latino, 20% African American, 20% Asian, and 10% White, while 

School B could have 25% Latino, 37% Asian, and 38% White. For a Hispanic student, 

they may fare better in school A that is racially diverse but also has a higher percentage 

of Hispanic students. Therefore, it is important to include both a measure of equal 

representation and a measure of same-race peers in order to get the best understanding of 

how racial composition of a school affects student outcomes. Although previous research 

has shown that there is an interaction between same-race peers and school diversity 

(Benner & Crosne, 2010), it is important to further examine this question given that only 

one study has shown this interaction. Additionally, given the sample used for this 

dissertation is ethnically diverse, it is important to examine this interaction and see if the 

relationship continues to exist.  

No studies to date have combined both methods of measuring school racial 

composition (minority concentration, equal representation) using the same sample. One 

aim of this dissertation is to combine methods by measuring school racial composition 
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using proportions of racial groups, a diversity index that captures equal representation of 

racial groups, and percentage of same-race peers. 

When examining how the racial composition of a school is associated with 

different outcomes, it is important to recognize that this relationship could be nonlinear. 

Only two studies have examined a non-linear effect of school-racial composition on 

youth outcomes (Benner & Crosnoe, 2010; Kurleander & Yun, 2007). However, only one 

study has found a significant non-linear effect of diversity (Kurleander & Yun, 2007). 

Kurleander and Yun (2007) found that there was a non-linear relationship between the 

percentage of White students in a school and comfort students had interacting with other 

races. Specifically, as the percentage of White students increases there was an increase in 

the level of comfort students had, but at the highest level of White students, comfort 

decreased (Kurleander & Yun, 2007). This association was true for all racial/ethnic 

groups; however, this effect was moderated by race (Kurleander & Yun, 2007).  Results 

showed that for all racial/ethnic groups, their level of comfort increased as diversity 

increased, but decreased at the highest levels of diversity. However, this relationship was 

the strongest for White students and the weakest for Black students (Kurleander & Yun, 

2007). More research needs to be done examining non-linear effects and another goal of 

this dissertation is to examine potential non-linear effects between school-racial 

composition and academic outcomes.   

Race as a Moderator 
Further complicating the issue of understanding how school racial composition 

predicts youth outcomes is the issue of whether or not student race moderates this 
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relation. Unfortunately, there seems to be a lack of consensus among the literature on 

how race might moderate the relation between school racial diversity and academic 

outcomes (i.e. whether school racial diversity matters for some racial/ethnic groups more 

than other). Some studies examining the relation between percent minority and academic 

outcomes show there is not a moderated effect by race, meaning that the negative 

relationship between percent minority and academic outcomes was the same for all racial 

groups (Caldas & Bankston, 1998; Lee & Klugman, 2013). Some studies have shown that 

Black students, compared to White students, are more negatively affected by having 

higher percentages of minorities in the school (Bankston & Caldas, 1996; Gurin et al., 

2002; Kainz & Pan, 2014).  Benner and Crosnoe (2010) found that White students, but 

not minority students, performed better academically with more equal representation of 

racial groups within the school. In contrast, Clayton (2011) found that compared to Black 

and Hispanic students, White students were more negatively affected academically with 

more equal representation. Finally, Kurleander and Yun (2007) found that for all 

students, as percent of White students increases, the amount of comfort students feel with 

other races increases but then decreases at the highest levels of percent White students. 

This relationship was the strongest for White students and the weakest for Black students. 

There is clearly not a consensus in the literature on what the moderating effect of child 

racial/ethnic group is on the relationship between school racial/ethnic makeup and youth 

outcomes.  

One could argue that maybe it is not the actual race/ethnic label of the child that 

matters but instead how a school compares to the minority/majority status within the 
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community may be what is important. In addition to just looking at how diverse a school 

is, some researchers additionally examined whether the racial/ethnic makeup of a school 

is similar or different from the larger school district (Borman et al., 2004). For example, a 

school was considered to be “Black segregated” if black enrollment for that school 

exceeded the average black enrollment for the school district by 15% (Borman et al., 

2004). Borman and colleagues (2004) found that students in integrated schools and 

White-segregated schools performed better academically than students in Black-

segregated schools. Understanding the importance of context and comparing school 

diversity to the context of the school district could also apply to other factors as well. 

Students might ethnically be a minority in the U.S. but if the area they live in is an area 

where they are in fact the majority, this could affect their outcomes and relationships. 

Miami Dade County, Florida has a unique population where the majority of students are 

Hispanic (approx. 65%) (Winsler et al., 2008), and this is very different compared to the 

breakdown of the rest of the United States where Hispanic students are typically in the 

minority (US Census, 2012). This context is important to examine because it could lead 

to different outcomes. For example, in Miami where there are a lot of Spanish speakers, 

not speaking English at home has been associated with some positive effects (Winsler, 

Gupta Karkhanis, Kyong Kim, & Levitt, 2013).     

Racial Composition and Academic Outcomes for Hispanic Students  
Among the literature looking at racial composition and academic achievement, 

Hispanic students have gotten much less attention than Black and White students (Lee & 

Klugman, 2013). Lee and Klugman (2013) were interested in examining whether Latino 
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student’s academic performance is associated with the proportion of Latino students and 

teachers within elementary schools. Additionally, they were also interested in how these 

experiences might be different for children born in the U.S. compared with children born 

outside of the U.S. Their analyses controlled for school SES, gender, national origin, 

language used, parent education, single parent, number of siblings, parental employment, 

and parent’s educational expectations. In order to measure diversity, they used simple 

proportions within school of Latino students, Latino teachers, and Black and White 

students. Results showed that Latino children of immigrant parents and Latino children of 

US-born parents did not have statistically different math, reading, or general knowledge 

scores. However, results did show that a higher proportion of Latinos within the school 

positively predicted math and reading scores, and these effects were stronger for Latinos 

with immigrant parents. Additionally, they found that the proportion of Black students 

within the school did not have a statically significant effect on academic scores for 

Latinos, and the proportion of Latino teachers did not have a statistically significant 

effect on academic scores for Latino students.   Given that most of the studies only focus 

on Black and White students and this is the only study that has examined the effect of 

racial composition on Hispanic students, there is clearly a need to further understand 

Latino experiences in schools varying in diversity. Another goal of this study was to 

examine further specifically how Hispanic students are affected by the racial composition 

of their school.  
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Dissertation Aims 
There are still many questions left unanswered regarding how school racial 

composition affects children’s academic achievement. Is equal representation of all 

racial/ethnic groups the goal? Is there a particular threshold of diversity that seems to be 

the most beneficial or detrimental for students? Some recommend that minority students 

need at least 15% representation within school to protect against feelings of isolation 

(Linn & Welner, 2007). Additionally, there are often three different ways of measuring 

the racial composition of schools, calculating the proportions of minority vs. White 

students, using diversity indices that measure equal representation of groups and 

examining the percentage of same-race peers. This is the first study to compare and 

contrast those two methods within a single study while also assessing the importance of 

percentage of same-race peers. Further, Black and White students are often the only 

racial groups that are included in the studies. Because of the ethnic diversity of the 

sample that was used for this proposed study, we were able to examine how school racial 

composition affects Black, White, and Latino students. These are all gaps within the 

literature that can be answered by looking at a large, diverse county like Miami Dade 

County in Florida. According to the U.S. Census (2012), Miami Dade County is 65% 

Hispanic, 19% Black and 15% White, and therefore the schools in this county had a 

variety of different levels of diversity that I examined. I compared schools that have high 

levels of diversity and high levels of matched race peers within this context.  

When examining academic outcomes, it is important to realize that students’ early 

academic skills will likely be related to their later academic performance in elementary 

school (Duncan et al, 2007). Therefore, it is important to control for early academic 
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performance when examining academic outcomes during elementary school related to 

school variables. Additionally, there is some evidence to suggest that early academic 

performance is related in part to family and classroom characteristics (Burchinal, Peisner-

Feinberg, Pianta, & Howes, 2002), and therefore, we can use early academic skills to 

help account for important family factors.   

This dissertation attempted to further examine the question of whether racial 

composition matters for student’s academic achievement. Research questions included: 1) 

the association between school racial composition and academic outcomes? 2) whether 

different methods of measuring the diversity of schools (e.g., Simpson’s index of 

diversity indicating more equal representation of racial groups vs. a continuous measure 

of minority concentration) predict students’ academic outcomes differently, 3) whether 

the percentage of same-race peers (percent like me) was associated with students’ 

academic achievement, 4) whether the effect of same-race peers depended on the school 

racial diversity, 5) whether there was a non-linear relationship between diversity and 

academic performance? and 6) whether the association between school racial diversity 

and academic outcomes depended on child ethnicity (Black, White, and Latino). 

 

 

 

.  
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METHOD 

Participants 
This study explored a subset of the larger sample of five Miami School Readiness 

Project (MSRP) cohorts (from 2002-2006) of students in Miami Dade County, Florida. 

Our sample consisted of 38, 857, students who completed 3
rd

 Grade (51.8% male; 57.2% 

Latino, 32.6% Black, 5.3% White, 4.9% other) at 278 elementary schools in the Miami 

Dade County Public School (MDCPS) District. This sample reflects essentially the entire 

consenting population (92%) of four-year-old children in Miami-Dade County during the 

2002-2006 academic years who were receiving government subsidies in order to attend 

non-Head Start childcare facilities or attended public-school Pre-K, and made it through 

5
th

 grade in the county (De Feyter & Winsler, 2009). The majority of the sample (80%) 

was in poverty, as measured by receiving free and reduced lunch in kindergarten. About 

56% of the students in this sample were considered ELL by the school district.  

Measures 

Outcomes 
Grade Point Average (GPA). Information about student’s grades came from 

school records. At the end of each academic year, students receive grades from their 

teachers based on their performance in their subject domains. Grades are based on a 5-

point scale, where 5.0 = A, 4.0 = B, 3.0 = C, 2.0 = D, 1.0 = F. Overall scores were 

calculated by averaging all grades that children received across all their subjects each 
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year. I examined 3
rd

 grade outcomes. I created a master grade three variable that took 

students grades from the first time they were in grade three, and therefore included the  

both on time 3
rd

 graders, and 3
rd

 graders who had been retained in a previous year. The 

same master variable was created for standardized test scores.     

Standardized Test Scores. The Florida Comprehensive Assessment Test (FCAT) 

is one of the standardized tests that are given to elementary school students in Florida. 

The FCAT is given to all students in reading and math and is a mandatory high-stakes 

standardized exam given to third through twelfth graders in Florida, in English only. This 

exam has a reading and a mathematics portion, however mandatory retention/promotion 

decisions for third grade are made based on performance on the reading portion of the 

exam only. Standard scores for this exam range from 100 to 500 points. Information 

about test scores came from school records.  

School-Level Predictors 
Equal Representation of Racial Groups. This is calculated using the reported 

ethnicities provided by the school district. The Simpson Index which has been widely 

used by other researchers (Benner & Crosnoe, 2010; Benner, Graham, & Mistry, 2008; 

Georgiades, Boyle, & Fife, 2013; Graham, Munniksma, & Juvonen, 2014; Juvonen, 

Nishina, & Graham, 2006), was used to measure diversity within schools. This index 

ranges from 0 to 1 where the maximum number, 1, represents the highest level of 

diversity (racial/ethnic groups are equally represented). This index takes into account the 

proportions of each race/ethnicity within a school and how many race/ethnic groups there 

are within a school. Within our dataset, we have four different ethnic groups represented 
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(Hispanic, Black, White and Other), and therefore in our sample in Miami, in order to 

reach the maximum value of 1 (or .999) all 4 groups need to be represented at 25% 

(Equation 1). Racial ethnic diversity (Dc) depends on the proportion (p) of student in the 

school from each race/ethnicity (i). The proportions are squared and summed across the 

total number of racial/ethnic groups in the school (g). Possible scores range from 0 to 1. 

Minority Concentration. This is calculated using the reported student ethnicities 

provided by the school district. It is a continuous measure of the racial/ethnic makeup 

within a school ranging from 0 to 100% where 0% indicates a school with an entirely 

White population and 100% indicates a school with only a minority population 

(collapsing Black, Hispanic and Other groups together).  

School Poverty This is collected from school district data provided by Miami 

Dade County Public Schools. It is the percentage of students within a school that receive 

free/reduced lunch.  

School Quality. This is collected from school district data provided by Miami 

Dade County Public Schools. Schools are given a grade based on how well their students 

perform on the standardized tests (FCAT and SAT). Fifty percent of the school quality 

grade is determined by the percent of enrolled students scoring at a satisfactory level. The 

remaining 50% of the school quality grade is determined by the percent of enrolled 

students who made learning gains in each domain, and the percent of enrolled students in 

the lowest performing 25% who made learning gains in each domain over the last year. 

Schools receive a score 1 = F, 2 = D, 3 = C, 4 + B, 5 = A. 
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Student-Level Predictors  
Proportion of Same Race Peers. This is calculated using the reported ethnicities 

provided by the school district, and it is the proportion of students within the school that 

have the same race/ethnicity as the child’s ethnic group. I started with school-level data 

and then made it into an individual child-level variable. For example, if the school is 80% 

Hispanic then for Hispanic children, it would be 80% (proportion same race peers for all 

Hispanic students at that school).  

Free/reduced lunch status. Children in poverty are eligible to receive free or 

reduced price lunch. Those families who are 130% of the federal poverty line are eligible 

for free lunch, and those who are 185% of the federal poverty line are eligible for 

reduced-price lunch. At the beginning of each school year, parents and families apply for 

free/reduced lunch. In Florida, the districts obtain information about TANF (Temporary 

Assistance for Needy Families) and then match this information to their enrollment. If 

students are listed on both lists, then they receive free/reduced lunch through direct 

certification. In our sample, if students received free or reduced lunch in third grade then 

they received a 1, if they did not apply or did not receive free or reduced lunch, they 

received a 0. 

Gender. The parents reported their child’s gender. Based on school records 

received from the district, females were given a 1, and males were given a 0. 

Ethnicity. Parent-reported child ethnicity is provided by the school district every 

year. For the children in this sample, a number of ethnic categories were collapsed in 

order to obtain a four-level ethnicity variable (Hispanic, Black, White and Other). 

“Hispanic percent” included anyone who reported Hispanic/Latino or Hispanic and some 
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other racial group, on self-reported school registration forms, which closely aligns with 

the U.S. Census Bureau definition of Hispanic as including anyone who responds with 

Hispanic, Latino, or Spanish origin (U.S. Census, 2012).  “Black percent” included 

anyone who reported African-American/Black/Caribbean, or Black and some other racial 

group, which also closely aligns with the U.S. Census as reporting anyone who marks 

African-American, Black, or anyone who has origins in Black racial groups in Africa 

(U.S. Census, 2012). “White percent” included anyone who identified with the White 

category. “Other percent” included anyone who reported Asian/Pacific or a combination 

of other racial categories.  Racial/ethnic groups were dummy coded for analyses. 

Hispanic students were the reference group and received a 0, Black students received a 1, 

White students received a 2 and Other students received a 3.   

Early Academic Achievement. In order to account for student’s early academic 

achievement, I used student’s grades at the end of their kindergarten year or their first 

year of entering schools (in 1
st
 grade). A small percentage of students (< 1%) had grades 

in 1
st
 grade but not in kindergarten. For students who did not kindergarten grades, their 

grade in 1
st
 grade was substituted. Grades received in kindergarten are based on a 3-point 

scale (1.0 = needs improvement, 2.0 = satisfactory, 3.0 = excellent) whereas grade in 1
st
 

grade as based on a 5-point scale (5.0 = A, 4.0 = B, 3.0 = C, 2.0 = D, 1.0 = F). Therefore, 

z scores of kindergarten and 1
st
 grades were calculated prior to combining them into one 

variable that represents early academic achievement.  
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DATA ANALYSIS 

Multi-level Model 
The purpose of this study was to assess how school-level racial composition is 

associated with the academic outcomes of elementary school students. Because my data 

include students nested within schools, I used a multi-level model to account for school-

level and child-level variance.  To assess research questions, hierarchical linear modeling 

(HLM, Raudenbush & Byrk, 2002) was conducted. Unconditional models without 

predictors were used to calculate intraclass correlations (ICCs) using HLM software for 

each of the three outcomes (GPA, FCAT Math and FCAT Reading).  ICCs were used to 

evaluate the proportion of variance attributable at the school level.  The ICC ranged from 

12% to 17% showing that a significant proportion of variance in child achievement was 

attributed at the school level. Then, full models were conducted for each outcome. 

Missing Data and Data Reduction 
There were small percentages of missing data for all child-level predictors, 

school-level predictors, and outcome variables (Error! Reference source not found.). 

Multiple imputation was conducted with 10 datasets per level (child level and school 

level) using AMOS software. Imputed values were calculated using stochastic regression.   

I originally planned to control for school-level poverty and school-level quality in 

the Level-2 equations. However, I found that school-level poverty and school-level 

quality were correlated (r = -.60, p < .001), and therefore I was worried about 
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multicollinearity. Additionally the variable of school quality is created by giving a grade 

to schools based on their standardized test scores (FCAT math and FCAT reading), and 

given that my outcomes include those standardized tests I were worried that including 

this variable would affect our results. Therefore, I decided not to include school-level 

quality in our final models, instead to just control for school-level poverty.     
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RESULTS  

Descriptives 
Means, standard deviations, and correlations of all variables are represented in 

Table 2 . The range for the Simpson Index is between 0 and 0.67. For example, a school 

with a Simpson Index of 0.67 was 40% Hispanic, 31% Black, 22% White and 8% Other. 

In order to get a maximum score of .99 in our sample, each of the 4 groups would have to 

be represented at 25% each. The distribution of the Simpson indices is somewhat bimodal 

(Figure 1).  This tells us that within Miami, there are likely two groups of schools (low 

diversity and high diversity). Therefore, there are several schools where the racial/ethnic 

groups are not equally represented where likely only 1 or 2 groups are represented, and 

then another set of schools where racial/ethnic groups are more equally represented. One 

way to deal with bimodal distributions would be to make the variable categorical and 

split the Simpson Index into 2 groups (low diversity vs. high diversity), but this method 

decreases the amount of variance in this variable.  

The range for percent ethnic minority within school is between 33.80 and 100.00; 

however it is a negatively skewed distribution (Figure 2) where most of the schools have 

a high percentage of ethnic minorities. Descriptive results showed a negative association 

between the Simpson Index and percent like me (r = -.62, p <.001). This means that as 

the racial/ethnic groups within a school become more equally represented, the percentage 

of same-race peers within a school decreases. This makes sense because for a school to 
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go from less diverse to more diverse, the percentage of same race peers has to decline for 

some key groups. Results showed a positive association between minority concentration 

and percent like me (r = .38, p <.001) showing that as minority concentration goes up the 

percentage of same-race peers also increases. Because our sample in Miami is mostly 

Black and Hispanic students (57.2% Latino, 32.6% Black, 5.3% White, 4.9% other) it 

makes sense that as schools increase their percentage of minorities, the percentage of 

same-race peers would also increase. This would only not be true for White students and 

they are a small percentage of the overall sample.        

Research Questions 1 & 2  
What is the association between school racial composition and academic 

outcomes? Do different methods (e.g., diversity = more equal representation of racial 

groups; and a continuous measure of minority concentration) of measuring the racial 

composition of schools predict students’ academic outcomes differently? 

Analysis   
Two identical models assessed the effect of the two different methods of 

measuring school racial composition. The first model used the Simpson index that 

measures relative equal representation of racial/ethnic groups, and the second model used 

the percentage of racial/ethnic minorities within the school. Predictors at Level 1 were 

gender (female =1), poverty status (receiving free/reduced lunch =1), and race/ethnicity 

(Hispanic as the comparison group). The level-2 predictors were school-level poverty and 

the school-level racial composition measure (either the Simpson index or proportion of 
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racial/ethnic minorities). All continuous predictors were entered in grand-mean centered, 

and all categorical variables were entered uncentered.  

 

Equation 2 

Level 1: 𝐺𝑃𝐴 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) + 𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) +
𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 

Level 2: 𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑆𝑖𝑚𝑝𝑠𝑜𝑛) + 𝑢0 

 
Equation 3 

Level 1: 𝐹𝐶𝐴𝑇 𝑀𝑎𝑡ℎ/𝑅𝑒𝑎𝑑𝑖𝑛𝑔 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) +
𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) + 𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 

Level 2: 𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑆𝑖𝑚𝑝𝑠𝑜𝑛) + 𝑢0 

 
Equation 4 

Level 1: 𝐺𝑃𝐴 = 𝐵0 + 𝐵1(𝐻𝑖𝑠𝑝𝑎𝑛𝑖𝑐) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) + 𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) +
𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 

Level 2: 𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02 (𝑀𝑖𝑛𝑜𝑟𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛) + 𝑢0 

 
Equation 5 

Level 1: 𝐹𝐶𝐴𝑇 𝑀𝑎𝑡ℎ/𝑅𝑒𝑎𝑑𝑖𝑛𝑔 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) +
𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) + 𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 

Level 2: 𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛) + 𝑢0 

 

Simpson Index. Results showed that gender was statistically associated with GPA 

(t = 23.99, p < .001), FCAT Math (t = -4.76, p < .001), and FCAT reading (t = 7.58, p < 

.001) such that females had higher GPA and higher FCAT reading scores than males, but 

lower FCAT math scores (Table 3). Compared with Hispanic students, White students 

had statistically significant higher GPA (t = 3.40, p < .001), higher FCAT math scores (t 

= 3.75, p < .001), and higher FCAT reading scores (t = 5.33, p < .001). Black students 

had statistically significant lower GPA (t = -11.03, p < .001), lower FCAT math scores (t 

= -11.61, p < .001), and lower FCAT reading scores (t = -7.26, p < .001) compared to 

Hispanic students. Students in the “other” race category (including Asian and multi-race) 
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had statistically significant higher FCAT math scores (t = 4.57, p < .001) and higher 

FCAT reading scores (t = 4.18, p < .001) compared with Hispanic students. However, 

Other vs. Hispanic students did not have significantly different GPA (t = -0.96, p = 0.34). 

Child-level poverty was a statistically associated with GPA (t = -18.08, p < .001), 

FCAT math scores (t = -19.06, p < .001), and FCAT reading scores (t = -21.89, p < .001) 

such that those who received free/reduced lunch had lower scores. Early academic skills 

were significantly related to higher GPA (t = 48.93, p < .001), FCAT math scores (t = 

44.27, p < .001), and FCAT reading scores (t = 37.23, p < .001).  

School-level poverty was significantly related to GPA (t = -9.97, p < .001), FCAT 

math scores (t = -4.14, p < 0.001), and FCAT reading scores (t = -6.42, p < 0.001) such 

that less students in poverty within a school is associated with higher GPA and higher 

standardized test scores.  

With all other variables controlled for in this model, the key variable of interest, 

the Simpson Index, was significantly negatively related to GPA (t = -2.04, p < 0.05), 

FCAT math scores (t = -2.56, p < 0.05), and FCAT reading scores (t = -3.09, p = 0.05). 

Results show that for all groups together on average as the Simpson Index moved closer 

to 1 where racial/ethnic groups are represented more equally, GPA and standardized test 

scores decreased. Specifically results showed that for every one standard deviation 

increase of the Simpson Index leads to a decrease of 0.11 standard deviation in GPA. 

Additionally an increase of 1 standard deviation in the Simpson Index leads to a 16.42 

decrease in the standard deviation of FCAT math scores and a 16.98 decrease in the 

standard deviation of FCAT reading scores.  
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Minority Concentration. Results showed that the main effects for gender, race, 

child-level poverty, early academic achievement, and school level-poverty on all 

outcomes of academic achievement were the same for minority concentration model 

(Table 4).  In contrast to the Simpson Index, minority concentration was not statistically 

significantly related to GPA (t = 1.19, p = 0.237), FCAT math scores (t = 0.21, p = 

0.833), or FCAT reading scores (t = 0.26, p = 0.797). This means that the percentage of 

minority students within a school was not associated with student academic achievement.  

Research Questions 3 & 4 
How is the percentage of same-race peers (percent like me) associated with 

students’ academic achievement? Does the effect of same-race peers depend on the 

school racial composition?  

Hypothesis  
Previous research shows that having a higher proportion of same race peers is 

positively associated with reading and math achievement in kindergarten, and that it 

matters more for schools with higher levels of diversity (equal representation of groups) 

(Benner & Crosnoe, 2010). It was hypothesized that the same will be true for this sample. 

Analysis 
The same model as research question 1 was used except proportion of same-race 

peers was added as a child-level predictor at level 1. At Level 1, predictors were gender, 

poverty status, race/ethnicity, and proportion of same race peers (percent like me). The 

level-2 predictors were the school-level racial composition measure (either the Simpson 

index or percentage of racial/ethnic minorities) and school-level poverty. A cross-level 
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interaction was assessed between proportion same-race peers (at level 1) and school 

racial composition (at level 2).  

 

Equation 6 

Level 1: 𝐺𝑃𝐴 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) + 𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) +
𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(%𝐿𝑖𝑘𝑒𝑀𝑒) + 𝐵7(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 
Level 2:  

𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑆𝑖𝑚𝑝𝑠𝑜𝑛) + 𝑢0 

𝐵6 = 𝛾60 + 𝛾61(𝑆𝑖𝑚𝑝𝑠𝑜𝑛)+𝑢6 
 

Equation 7 

Level 1: 𝐹𝐶𝐴𝑇 𝑀𝑎𝑡ℎ/𝑅𝑒𝑎𝑑𝑖𝑛𝑔 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) +
𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) + 𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(%𝐿𝑖𝑘𝑒𝑚𝑒) + 𝐵7(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 
Level 2:  

𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑆𝑖𝑚𝑝𝑠𝑜𝑛) + 𝑢0 

𝐵6 = 𝛾60 + 𝛾61(𝑆𝑖𝑚𝑝𝑠𝑜𝑛)+𝑢6 
 

Equation 8 

Level 1: 𝐺𝑃𝐴 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) + 𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) +
𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(%𝐿𝑖𝑘𝑒𝑀𝑒) + 𝐵7(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 
Level 2:  

𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛) + 𝑢0 

𝐵6 = 𝛾60 + 𝛾61(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛)+𝑢6 
 
Equation 9 

Level 1: 𝐹𝐶𝐴𝑇 𝑀𝑎𝑡ℎ/𝑅𝑒𝑎𝑑𝑖𝑛𝑔 = 𝐵0 + 𝐵1(𝐻𝑖𝑠𝑝𝑎𝑛𝑖𝑐) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) +
𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) + 𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(%𝐿𝑖𝑘𝑒𝑚𝑒) + 𝐵7(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 
Level 2:  

𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛) + 𝑢0 

𝐵6 = 𝛾60 + 𝛾61(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛)+𝑢6 
 

 

Simpson Index. Results showed that the main effects for gender, race, child-level 

poverty, early academic achievement, and school level-poverty were the same as 

previous models (Table 5). Percent like me was not statistically significantly related to 

GPA (t = 0.78, p = 0.66) or FCAT reading scores (t = 0.03, p = 0.97). However, percent 
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like me was significantly related to FCAT math scores (t = 2.02, p < .05) such that as the 

percentage of students with the same race increased within a school, FCAT math scores 

increased.  

The Simpson index was significantly negatively related to FCAT reading scores (t 

= -2.64, p < 0.01) such that as the Simpson Index moved closer to 1 where racial/ethnic 

groups are represented more equally, reading scores decreased.  Specifically, a one 

standard deviation increase in the Simpson Index was associated with a 16.39 decrease in 

the standard deviation of FCAT reading scores. The Simpson Index was not statistically 

significantly related to GPA (t = -1.55, p =.12) or FCAT math scores (t = -1.69, p = 0.11). 

This is in contrast with the model that did not include percent like me. In the original 

model, all measures of academic achievement were significantly related to the Simpson 

Index. This tell us that percent like me is a stronger predictor of academic standardized 

test scores compared to the Simpson Index.    

Results did not support my hypothesis given that the interaction between percent 

like me and the Simpson Index was not statistically significant for GPA (t = 0.77, p 

=0.44), FCAT math scores (t =0.73, p = .0.47) or FCAT reading scores (t = -0.96, p = 

.0.34). Although the interaction was not significant, there was a statistically significant 

random effect of the slope for percent like me for GPA (p <.01), FCAT math (p < .01) or 

FCAT reading (p <.001). Random effects tell us whether the association between the 

predictor and outcome variable differs based on the school that they are attend. 

Generally, when the random effect is significant (showing that school-level 

characteristics matter), the interaction tested is also significant. Given that in this case, 
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the interaction was not significant but the random effect was significant, we can conclude 

the relationship between percent like me and GPA and standardized test scores varies 

across school, but this effect is not explained by an interaction between percent like me 

and the Simpson Index. In other words the effect is not explained by different levels of 

diversity within school.  

Minority Concentration. Results showed that the main effects for gender, race, 

child-level poverty, early academic achievement, and school level-poverty were the same 

as in previous models (Table 6). Percent like me was not statistically significantly related 

to GPA (t = 0.92, p = 0.36) or FCAT reading scores (t = 0.59, p = 0.59). Percent like me 

was significantly related to FCAT math scores (t = 2.12, p < .05) such that as the 

percentage of students with the same race increased FCAT math scores increased.  

In contrast to the Simpson Index, minority concentration was not statistically 

significantly related to GPA (t = -0.24, p =.81), FCAT math scores (t = -0.04, p = 0.77), 

or FCAT reading scores (t = 0.03, p = 0.97), and this was the same association that was 

found in the previous model that did not include percent like me. Additionally, there was 

not a statistically significant interaction between percent like me and minority 

concentration for GPA (t = 1,33, p = 0.19), FCAT math scores (t = 0.22, p = 0.83), or 

FCAT reading scores (t = 0.60, p = 0.55). However, just as in the previous model with 

the Simpson Index, the random effects for percent like me were statistically significant 

for GPA (p <.01), FCAT math (p < .01) or FCAT reading (p <.001). 

Research Question 5 
Is there a non-linear relationship between diversity and academic performance? 
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Analysis 
In order to examine the non-linear effects of school racial composition, the 

school-level variables were entered in non-linearly (1/simspon index; 1/minority 

concentration). This non-linear effect will test to see if academic achievement would 

increase with increasing levels of diversity (or minority students) and then decrease at 

higher levels of diversity (or minority students). Two identical models will assess the 

effect of the two different methods of measuring schools racial composition. The first 

model will use the Simpson index that measures relative equal representation of 

racial/ethnic groups, and the second model will look at the proportion of racial/ethnic 

minorities within the school. At Level 1, predictors will be gender, poverty status, and 

race/ethnicity. The level-2 predictor will be the school-level racial composition measure 

(either the Simpson index or proportion of racial/ethnic minorities) and school quality as 

a covariate.  

 

Equation 10 

Level 1: 𝐺𝑃𝐴 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) + 𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) +
𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 

Level 2: 𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑆𝑖𝑚𝑝𝑠𝑜𝑛) + 𝛾03(1/𝑆𝑖𝑚𝑝𝑠𝑜𝑛2) + 𝑢0 

 

Equation 11 

Level 1: 𝐹𝐶𝐴𝑇 𝑀𝑎𝑡ℎ/𝑅𝑒𝑎𝑑𝑖𝑛𝑔 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) +
𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) + 𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 

Level 2: 𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑆𝑖𝑚𝑝𝑠𝑜𝑛) + 𝛾03(1/𝑆𝑖𝑚𝑝𝑠𝑜𝑛2) + 𝑢0 

 
Equation 12 

Level 1: 𝐺𝑃𝐴 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) + 𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) +
𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 

Level 2: 𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦) + 𝛾03(1/𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2) +
𝑢0 
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Equation 13 

Level 1: 𝐹𝐶𝐴𝑇 𝑀𝑎𝑡ℎ/𝑅𝑒𝑎𝑑𝑖𝑛𝑔 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) +
𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) + 𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 

Level 2: 𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦) + 𝛾03(1/𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2) +
𝑢0 

 

Simpson Index Results. Results showed that the main effects for gender, race, 

child-level poverty, early academic achievement, and school level-poverty were the same 

as previous model (Table 7). The Simpson index was significantly negatively related to 

GPA (t = -2.14, p < 0.05), FCAT math scores (t = -3.00, p < 0.01), and FCAT reading 

scores (t = -3.13, p < 0.01) such that as the Simpson Index moved closer to 1 where 

racial/ethnic groups are represented more equally, academic achievement decreased.   

The non-linear effect of the Simpson Index was not significantly related to GPA (t 

= -0.38, p = 0.71), FCAT reading scores (t = -0.51, p = 0.61), or FCAT math scores (t = -

1.96, p = 0.05).  

Minority Concentration. Results showed that the main effects for gender, race, 

child-level poverty, early academic achievement, and school level-poverty were the same 

as previous models (Table 8). In contrast to the Simpson Index, minority concentration 

was not significantly related to GPA (t = -0.58, p = 0.56), FCAT math scores (t = 1.47, p 

=.14), or FCAT reading scores (t = 1.83, p < 0.68).   

Similar to the Simpson Index, the non-linear effect of minority concentration was 

not significantly related to GPA (t = -1.59, p =11). However it was significantly related to 

FCAT math scores (t =-2.28, p < 0.05), and FCAT reading scores (t = -2.32, p < 0.05). 

Although, the non-linear effect of minority concentration was statistically significant, the 
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non-linear trend is too small to be seen. The results of this non-linear association were 

graphed using the Level-1 and Level-2 equations and plugging in possible values for the 

Minority Concentration and non-linear concentration variables and no linear trend was 

observed. Although the non-linear trend for FCAT math and FCAT reading scores was 

statistically significant, the effect is too small to be seen and therefore has no practical 

significance.  

Research Question 6  
Does the association between school racial diversity and academic outcomes 

depend on race/ethnicity (Black, White, and Latino youth)? 

Analysis 
In order to answer this question, a cross-level interaction was assessed between 

the race/ethnicity group (at level 1) and the school racial composition (at level 2). Two 

identical models as described above assessed the effect of the two different methods of 

measuring school racial composition. The first model used the Simpson index that 

measures relative equal representation of racial/ethnic groups and the second model 

looked at the percentage of racial/ethnic minorities within the school. At Level 1, 

predictors were gender, poverty status, and race/ethnicity. The level-2 predictor were the 

school-level racial composition measure (either the Simpson index or proportion of 

racial/ethnic minorities) and school-level poverty.  

 

Equation 14 

Level 1: 𝐺𝑃𝐴 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) + 𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) +
𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 
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Level 2:  

𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑆𝑖𝑚𝑝𝑠𝑜𝑛) + 𝑢0 

𝐵1 = 𝛾10 + 𝛾11(𝑆𝑖𝑚𝑝𝑠𝑜𝑛)+𝑢1 

𝐵2 = 𝛾20 + 𝛾21(𝑆𝑖𝑚𝑝𝑠𝑜𝑛)+𝑢2 

𝐵3 = 𝛾30 + 𝛾31(𝑆𝑖𝑚𝑝𝑠𝑜𝑛)+𝑢3 
 
Equation 15 

Level 1: 𝐹𝐶𝐴𝑇 𝑀𝑎𝑡ℎ/𝑅𝑒𝑎𝑑𝑖𝑛𝑔 = 𝐵0 + 𝐵1𝑊ℎ𝑖𝑡𝑒 + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) +
𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) + 𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 

Level 2:  

𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑆𝑖𝑚𝑝𝑠𝑜𝑛) + 𝑢0 

𝐵1 = 𝛾10 + 𝛾11(𝑆𝑖𝑚𝑝𝑠𝑜𝑛)+𝑢1 

𝐵2 = 𝛾20 + 𝛾21(𝑆𝑖𝑚𝑝𝑠𝑜𝑛)+𝑢2 

𝐵3 = 𝛾30 + 𝛾31(𝑆𝑖𝑚𝑝𝑠𝑜𝑛)+𝑢3 
 
Equation 16 

Level 1: 𝐺𝑃𝐴 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) + 𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) +
𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 
Level 2:  

𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛) + 𝑢0 

𝐵1 = 𝛾10 + 𝛾11(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛)+𝑢1 

𝐵2 = 𝛾20 + 𝛾21(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛)+𝑢2 

𝐵3 = 𝛾30 + 𝛾31(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛)+𝑢3 
 
Equation 17 

Level 1: 𝐹𝐶𝐴𝑇 𝑀𝑎𝑡ℎ/𝑅𝑒𝑎𝑑𝑖𝑛𝑔 = 𝐵0 + 𝐵1(𝑊ℎ𝑖𝑡𝑒) + 𝐵2(𝐵𝑙𝑎𝑐𝑘) + 𝐵3(𝑂𝑡ℎ𝑒𝑟) +
𝐵4(𝐹𝑒𝑚𝑎𝑙𝑒) + 𝐵5(𝐶ℎ𝑖𝑙𝑑𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝐵6(𝐺𝑟𝑎𝑑𝑒𝐾𝐺1) + 𝑟1 
Level 2:  

𝐵0 = 𝛾00 + 𝛾01(𝑆𝑐ℎ𝑜𝑜𝑙 𝑃𝑜𝑣𝑒𝑟𝑡𝑦) + 𝛾02(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛) + 𝑢0 

𝐵1 = 𝛾10 + 𝛾11(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛)+𝑢1 

𝐵2 = 𝛾20 + 𝛾21(𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛)+𝑢2 

𝐵3 = 𝛾30 + 𝛾31(𝑀𝑖𝑛𝑜𝑖𝑟𝑡𝑦 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛)+𝑢3 
 

 

Simpson Index. Results showed that the main effects for gender, race, child-level 

poverty, early academic achievement, and school level-poverty were the same as 

previous models (Table 9).   
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The Simpson Index was not statistically significantly related to GPA (t = -1.01, p 

=.31) or FCAT math scores (t = -1.96, p = 0.05). However it was significantly related to 

FCAT reading scores (t = -2.42, p < 0.05) such that as the Simpson Index moved closer 

to 1 where racial/ethnic groups are represented equally, GPA and FCAT reading scores 

decreased. This is similar to model 1, however, in the first model, the Simpson Index 

significantly predicted all outcomes of academic achievement, but here the Simpson 

Index only predicts standardized test scores.  

Even though the Simpson Index was not significantly related to GPA overall, 

there was a statistically significant interaction between Black/Hispanic students and the 

Simpson Index (t = -3.25, p < 0.01) for GPA (Figure 3). Overall, Black students have 

lower GPA scores compared with Hispanic students, and there is negative relationship 

between the Simpson Index and GPA for both groups (Black and Hispanic students). 

However, this relationship is stronger for Black students compared with Hispanic 

students. This tells us that specifically for Black students, as racial/ethnic groups become 

more equally represented within a school, GPA decreases. There was no other 

statistically significant interactions for ethnic group by Simpson Index for GPA.  

Across all groups, the Simpson Index was significantly related to FCAT math 

scores, and there was a statistically significant interaction involving the White/Hispanic 

contrast (t = 2.53, p < 0.05) and the Simpson Index for FCAT math scores (Figure 4). 

When Simpson Index was low (racial/ethnic groups are not equally represented) there is 

no difference between White and Hispanic students on FCAT math scores. When 

Simpson Index is high, White students have higher FCAT math scores compared with 
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Hispanic Students. The relationship between Simpson Index and FCAT math scores is 

negative for Hispanic students (as schools move toward more equally representative 

groups math scores decrease). The relationship between Simpson Index and FCAT math 

scores is positive for White students (as schools move toward more equally representative 

groups, math scores increase). There was not a statistically significant interaction 

between Other/Hispanic x Simpson Index for GPA (t =0.54, p = 0.59). 

Across all groups, the Simpson Index was significantly related to FCAT math 

scores, and there was a statistically significant interaction between Black/Hispanic (t = -

2.06, p < 0.05) and the Simpson Index for FCAT math scores (Figure 5). For all levels of 

the Simpson Index, Hispanic students have higher FCAT math scores compared to Black 

students. The relationship between the Simpson Index and FCAT math scores is negative 

for both Hispanic and Black students (as schools move toward more equally 

representative racial groups, math scores decrease), but this relationship is stronger for 

Black students.  

There was a statistically significant interaction between White/Hispanic students 

(t = 2.85, p < 0.05) and the Simpson Index for FCAT reading scores (Figure 6). For the 

White/Hispanic by Simpson interaction, when Simpson Index is low there is no 

difference between White and Hispanic students FCAT reading scores. When Simpson 

Index is high, however, White students have higher FCAT reading scores compared with 

Hispanic Students. Additionally the relationship between Simpson Index and FCAT 

reading scores is negative for Hispanic students (as schools move toward more equally 

representative groups math scores decrease). The relationship between Simpson Index 



45 

 

and FCAT reading scores is positive for White students (as schools more towards more 

equally representative groups math scores increase).  

Overall, the racial/ethnic group differences show that for White students, there is 

a positive association between diversity (equal representation of groups) and academic 

achievement. In contrast, for Black and Hispanic students, there is a negative association 

between diversity (equal representation of groups) and academic achievement.  

Minority Concentration. Results showed that the main effects for gender, race, 

child-level poverty, early academic achievement, and school level-poverty were the same 

as previous models (Table 10).  Minority concentration was not statistically significantly 

related to GPA (t = 0.22, p =.82), FCAT math scores (t = 0.07, p = 0.95) or FCAT 

reading scores (t = 0.27, p = 0.79). This is the same pattern that was seen in previous 

models. Although, the main effect of minority concentration was not significant, there 

were statistically significant interactions.  

There was a statistically significant interaction between Black/Hispanic students 

and minority concentration for GPA (t = -3.88, p < 0.001) (Figure 7). Although, the 

results show that this is a statistically significant interaction, it appears from the graph to 

be a very small effect. When minority concentration is low and when minority 

concentration is high, Hispanic students have higher GPA scores compared with Black 

students. For Black students, the relationship between minority concentration and GPA is 

slightly positive, and for Hispanic students minority concentration appears to have little 

effect on their GPA.  
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There was a statistically significant interaction between Black/Hispanic and 

minority concentration for FCAT math scores (t =-2.06, p < 0.001) (Figure 8). Although 

this is a statistically significant interaction, it appears to be a a very small effect given the 

graph. Hispanic students have higher FCAT math scores compared with Black students 

regardless of minority concentration. There is slightly positive relationship between 

minority concentration and FCAT math scores for Hispanic students so that as percentage 

of minorities increase in a school FCAT math scores increase.  

There was a statistically significant interaction between White/Hispanic and 

minority concentration for FCAT reading scores (t =-1.98, p < 0.05) (Figure 9). 

Regardless of minority concentration, White students have higher FCAT reading scores 

compared with Hispanic students. The relationship between minority concentration and 

FCAT reading scores is slightly negative for White students so as the percentage of 

minorities within a school increases, their FCAT reading scores decrease. Minority 

concentration has little effect on Hispanic students’ FCAT reading scores.  

There was a statistically significant interaction between Black/Hispanic by 

minority concentration for FCAT reading scores (t = 2.64, p < 0.01) (Figure 10). 

Hispanic students have higher FCAT reading scores compared with Black students. 

Minority concentration has little effect on the Hispanic students FCAT reading scores. In 

contrast, for Black students, the relationship between minority concentration and FCAT 

reading scores is slightly positive such that as the percentage of minorities within a 

school increases, FCAT reading scores increase. Overall, results show that for White 

students, there is a negative association between percentage of minority students within a 
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school and academic achievement, but for Black students there is a positive association. 

Academic achievement does not change with different percentages of minorities within a 

school for Hispanic students.   

 



48 

 

DISCUSSION 

The overall aim of this dissertation was to better understand how school-level 

diversity is associated with academic outcomes. Further, I was looking to compare and 

contrast different methods of measuring school-level diversity, and to examine these 

issues with a predominately Hispanic and Black sample. Let us first start by examining 

the Simpson Index which tells us how equally represented racial/ethnic groups are within 

a school. Results showed that the Simpson Index was negatively associated with 

academic achievement, meaning that as schools moved closer to more equal 

representation of racial/ethnic groups, student’s academic achievement decreased. This is 

in direct contrast with previous research using the Simpson Index which found that 

overall (across all groups) equally represented racial/ethnic groups within a school is 

positively related academic outcomes (Benner & Crosnoe, 2010) and positively related to 

social/emotional outcomes as well (Benner, Graham, & Mistry, 2008; Graham, 

Munniksma, & Juvonen, 2014; Juvonen, Nishina, & Graham, 2006). This earlier work 

showed that moving toward more diversity (i.e., more equal representation of 

racial/ethnic groups) within school is beneficial for students. The negative association 

between diversity and academic achievement that I found with this dissertation has been 

found in one previous study that used a different diversity index to measure equal 

representation of groups (Clayton, 2011).  
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Further, there were significant interactions by race. For Hispanic and Black 

students, higher levels of diversity within a school (i.e. more equally represented 

racial/ethnic groups) was associated with lower grades and test scores; however, for 

White students the opposite was found where higher levels of diversity were associated 

with higher grades and test scores. This finding is both similar and in contrast to previous 

literature. Benner and Crosnoe (2010) found a positive association between the Simpson 

Index and academic achievement for White students and no association between the 

index and academic achievement for Black or Hispanic students. Clayton (2011) found 

that a negative association between diversity (equal representation of racial/ethnic 

groups) for Black, Hispanic and White students, but this relationship was the strongest 

for White students.  

So, the question is why are the results here different from previous research? 

Benner and Crosnoe (2010) suggest that perhaps for Black and Hispanic children, it takes 

longer for the benefits of diversity to present and that positive effects may not show up 

until children are older. Additionally, in order to understand that question it is important 

to think about the racial/ethnic context within Miami, and compare what “low-diversity” 

and “high-diversity” schools look like. Miami is predominately Hispanic and Black. In a 

“low-diversity” school there is a higher percentage of Hispanic and/or Black students 

compared with “high-diversity” schools. In order to move toward more equal 

representation of racial/ethnic groups within a school, the percentage of Hispanic and 

Black students within a school has to decrease to make room for White students and 

students of other races/ethnicities. Perhaps, Hispanic and Black students are negatively 
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affected by this decrease of minority students (or decrease of same-race peers) within a 

school. In contrast, in order for White students to be more equally represented within a 

school, their numbers would have to increase (when going from a “low-diversity” to a 

“high-diversity” school). So maybe for White students, there is a positive association 

between the Simpson Index and academic achievement because in schools with more 

equal representation, there are more same-race peers (more While students). This 

hypothesis is partly supported by our finding that overall, percent like me within a school 

is positively associated with all outcomes of academic achievement, and the Simpson 

Index no longer significantly predicted FCAT math scores once percent like me was 

included. This tell us that the percentage of same-race peers matters more for academic 

achievement compared to diversity within a school. Further, perhaps the reason why 

some studies find positive associations for certain racial/ethnic groups, and some find a 

negative association for some racial/ethnic groups is because it is not about the 

racial/ethnic group that students belong to but rather minority/majority status within a 

community. Maybe in communities where your racial/ethnic group is in the majority (like 

Black and Hispanic students in Miami) moving toward equal representation negatively 

affects academic achievement because they are losing people who are “like them” within 

their school. In communities where your racial/ethnic group is in the minority (like White 

students in Miami) moving toward equal representation positively affects academic 

achievement because they are gaining people who are “like them” within their school. 

If it is true that it is more important to be around same-race peers than more 

diverse peers, we would expect to see that racial/ethnic minority concentration within 
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school would be positively associated with academic achievement in general. Further, 

this association should be positive for Black and Hispanic students, which are similar 

results to what I found. However, the present study results showed that overall (for all 

groups) minority concentration was not significantly associated with any academic 

achievement outcome. This is in contrast to many studies showing that as percentage 

minority increases within a school, academic achievement decreases (Bankston & Caldas, 

1996; Caldas & Bankston, 1998; Goldsmith, 2009; & Mickelson et al., 2013; Ryabov & 

Van Hook, 2007). One possible explanation for why minority concentration was not 

significantly related to academic achievement here is that because Miami is so heavily 

concentrated with Hispanic and Black students, our measure of minority concentration 

lacks variability. It is negatively skewed, where most of the schools within our sample 

have 80-90% minorities within their school, and because of this lack of variability, it 

would be hard to capture any significant results.  

I did find significant minority concentration-by-race interactions, where the 

association between minority concentration and academic achievement varied by student 

race. For White students, there was a negative association between percent minority in a 

school and academic achievement. For Black students, there was a slight positive 

association between percent minority in a school and academic achievement, and there 

was very little effect of percent minority for Hispanic students. Previous students have 

found that higher percentages of minorities are negatively associated with academic 

achievement for White students (Bankston & Caldas, 1996; Caldas & Bankston, 1998; 

Ryabov & Van Hook, 2007). In contrast to our results, previous studies have found that 
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for Black students, the percentage of minorities within a school is negatively associated 

with academic achievement (Bankston & Caldas, 1996; Caldas & Bankston, 1998).  

Another potential reason why there are no effects overall for minority 

concentration within schools is because within Miami, there is heterogeneity of 

racial/ethnic groups. In Miami, Black students included those who identified as African 

Americans and also those from Caribbean/Haiti (DeFeyter & Winsler, 2009). Hispanic 

students also included native born Hispanic students and immigrants from Columbia, 

Mexico, Puerto Rico (DeFeyter & Winsler, 2009). Previous research shows that 

immigrant status has important implications for educational outcomes (DeFeyter & 

Winsler, 2009). The effects of school-racial diversity could operate different for all of 

these sub-groups because they have different backgrounds and different needs. It may be 

important to not treat all of these subgroups as one racial/ethnic category but to separate 

them to further understand how these different groups may be similar/different to one 

another.  

Another research question I examined was how the percentage of same-race peers 

(percent like me) was associated with GPA and standardized test scores, and further to 

see if the association between same-race peers and academic achievement depended on 

the level of diversity within a school. Based on previous research (Benner & Crosnoe, 

2010), I hypothesized that higher percentages of same-race peers would be associated 

with better academic performance, and that there would be a significant interaction, such 

that this effect would matter more in high diversity schools (high Simpson Index). Our 

hypothesis was partially supported. The percentage of same-race peers within a school 
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showed a significant positive association with FCAT math scores, so that as the 

percentage of same-race peers within a school increased, FCAT math scores increased. 

However, there were no significant interaction between percentage of same-race peers 

and either measures of school-level diversity (Simpson Index or minority concentration) 

on academic achievement.  

Even though there were not significant interactions between percent like me 

school-level diversity (Simpson Index or minority concentration), there were significant 

random effects, meaning that the relationship between percent like me and academic 

achievement did vary across schools. However, this variance was not explained by simple 

interactions between percent like me and school-level diversity. There must be other 

school-level factors that need to be examined to explain this effect. Again, going back to 

the issue of context, perhaps the reason that the association between percentage of same-

race peers and academic achievement varies by schools is because of the neighborhood 

context within which the school exits. Perhaps when examining the racial/ethnic make-up 

of a school, it is important to examine it whether or not it is similar or different to the 

racial/ethnic makeup of the community that it exists within. Only one previous study 

examined the racial/ethnic make-up of a school in comparison to whether it was similar 

or different from the neighborhood that the school was located. For example, a school 

was considered to be “Black segregated” if black enrollment for that school exceeded the 

average black enrollment for the school district by 15% (Borman et al., 2004). Borman 

and colleagues (2004) found that students in integrated schools and White-segregated 

schools performed better academically than students in Black-segregated schools. Going 
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forward with this research, it may be important for researchers to take the neighborhood 

racial/ethnic context into account.   
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CONCLUSION  

Overall, the effects of both measures of diversity (Simpson Index and minority 

concentration) are small, and the results are both similar to and different from the existing 

literature. In general, the literature surrounding measuring school-level diversity is mixed 

where some studies show positive associations and others show negative. Given the 

literature and the results of this dissertation, it can be concluded that neither the Simpson 

Index nor minority concentration are telling the complete story about how school-level 

diversity predicts academic achievement. There are many factors that we are likely 

missing that could help explain these relationships. We often are missing the context in 

which the schools and children exist. We know that children exist within schools, and 

these schools exist within neighborhoods and communities (Bronfenbrenner, 1986). The 

racial makeup of communities that children belong to likely play a role in not only the 

racial makeup of the school but also the likelihood that children interact on a daily basis 

with children outside of their race/ethnicity. Further, children exist within families 

(Bronfenbrenner, 1986), and we know that families tend to live and interact on a daily 

basis with people of the same race (Orfield, 2001; Sethi & Somanathan, 2004). If 

children are not used to interacting with others of a different race/ethnic than their own, 

then they are more likely to feel uncomfortable doing so within a school setting, and this 

could contribute to why student’s academic achievement increases within a school that 
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has higher percentages of same-race peers.  Therefore, it is important to think about the 

neighborhood and family context that a school exists within to more fully understand 

how school-racial diversity is associated with academic outcomes. It may not be possible 

to make a “blanket” statement about whether or not diversity within a school is beneficial 

or detrimental for student’s academic achievement. It may depend on other factors such 

as the racial-makeup of the school and community, or children’s previous experience 

interacting with other races/ethnicities.  

Additionally, the racial/ethnic makeup of the teachers and administrators likely 

plays a role in the comfort that students feel within a school. Previous research shows that 

White teachers are often more harsh and rate all children as having more academic 

problems and more likely to have difficult futures compared to Black teachers (Pigott & 

Cowen, 2000). This shows some evidence that teacher race matters. Further, teachers 

tend to have lower perceptions of educational attainment for Hispanic students compared 

to Black students (Mahatmya, Lohman,Brown, & Conway-Turner, in press). This is 

evidence to show that when thinking about school-racial diversity, it is important to also 

examine how teachers and administrators may play a role in the achievement of students.    

Implications and Future Directions 
There are both research implications and policy implications that could come 

from this dissertation. One of the goals of this dissertation was to compare and contrast 

the Simpson Index and minority concentration to better understand school-level diversity. 

The Simpson Index, compared to minority concentration, gives a different picture of what 

is happening in schools. It allows us to compare schools that only have one race 
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represented to schools that have more equal representation whereas minority 

concentration only gives information about what happens when the percentage of 

minorities increase in a school (but lacks information about equal representation of 

groups).  

Policy Implications 
For policymakers, this dissertation points to two different avenues. On one hand, 

the results show that White students, compared to Black and Hispanic students, benefit 

from being in schools where there is more equal representation of racial/ethnic groups. So 

in that vein, it could be beneficial to push for White students to be in schools with more 

diverse peers. Additionally, because more equal representation of peers in schools was 

associated with negative outcomes for Black and Hispanic students, it could be beneficial 

to push for them to be in schools with peers of the same race. However, given that the 

results and the previous literature lack consensus, it may be premature to make those 

kinds of claims about what the level of diversity to push for within schools. What is clear 

is that forced integration or forced segregation is likely not the solution. Additionally, 

there is likely not one way to be successful and that there are many factors that should be 

taken into account by policymakers, educators and parents before making decisions about 

what type of school-level diversity is beneficial or detrimental, and for whom. There are 

likely not blanket statements that can be made about all communities because the level of 

diversity and level of comfort with other races likely changes from community to 

community. 
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Additionally, it is important for educators and researchers to recognize there is 

considerable heterogeneity among racial/ethnic groups and that protective and risk factors 

may operate differently within specific ethnic subgroups. Seeking to further understand 

the intragroup ethnic diversity among students may provide key insights in helping us to 

address the pervasive under-achievement experienced by some students. Failure to 

appreciate the heterogeneity within ethnic groups could ultimately lead to insensitive and 

ineffective approaches and policies that are intended to benefit racial/ethnic minorities. 

Overall, it is necessary for policymakers and educators to critically examine all initiatives 

and policies aimed at increasing diversity.  

Research Implications 
In terms of future directions, there are a few things that would be beneficial. 

When examining school racial diversity, it is important to include more contextual 

information about the neighborhood where the school exists. Knowing how diverse the 

community is and how different/similar the school is from the surrounding community 

would be important information to help us understand the complexity of school-level 

diversity. Additionally, it is important to recognize the differences between racial/ethnic 

groups, and not examine them together as one “minority” variable. This dissertation 

attempted to look at differences between White, Black, and Hispanic youth, however, 

even within those categories there are many subgroups, and in communities where there 

is much ethnic diversity it will be important to see if/how those differences play out. 

Overall, it is important for researchers to take an ecological approach toward examining 

racial/ethnic diversity within schools and its association with student outcomes.  
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Limitations 
There are a few limitations for this study that should be noted. First, there were 

non-normal distributions in the school-level predictors, and the multilevel model assumes 

normality of the variables. The Simpson Index was bimodal and minority concentration 

was severely negatively skewed. This could have affected the results we found in this 

study. It may be necessary to adjust these variables to resemble a more normal 

distribution and then examine these research questions with different nonparametric 

analyses to confirm results.  

Additionally, we only have school-record information for the children in our 

sample, and therefore we are limited in the information we can use to further understand 

school-level diversity and specifically why school-level diversity might be negatively 

associated with academic achievement (e.g. teachers/administrators perceptions of 

racial/ethnic groups). We also may not be able to generalize our results to other 

communities because our Miami sample is predominately Hispanic which is not 

nationally representative.   
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Child-Level Predictors 

 

Number  

N 

Missing  

% 

Missing  

Ethnicity (White, Hispanic, 

Black, Other)  

33,838 19 0.06% 

Gender 33,841 16 0.05% 

Child Level Poverty 33,857 0 0.00% 

% Like Me  33,811 46 0.14% 

Early  Academic Skills  32,830 1,039 3.16% 

 

 

Schoo- Level Predictors 

 

Number  
N 

Missing  

% 

Missing  

School Level Poverty  276 2 0.04% 

% Ethnic Minority  276 2 0.14% 

School Quality  261 17 8.04% 

Simpson Index  276 2 0.19% 

    

 

Outcome Variables  

 

Number  
N 

Missing  

% 

Missing  

G3Grades  33,431 426 1.27% 

FCAT Math  33,126 731 2.21% 

FCAT Reading  33,125 732 2.21% 
 

Table 1 Missing Data 

 



 

 

 

Variable  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

M .48 .05 .33 .05 -.01 68.68 .82 4.26 74.32 .30 92.57 4.01 320.22 302.22 

SD .50 .22 .47 .22 1 30.27 .37 1.03 21.48 .19 10.00 .64 71.55 67.12 

Minimum  .00 .00 .00 .00 -5.24 .00 .00 1.00 3.00 .01 33.80 1.00 100.00 100.00 

Maximum  1.00 1.00 1.00 1.00 1.31 99.30 1.00 5.00 100.00 .67 101.00 5.00 500.00 500.00 

1. Female -              

2. White  -.01 -             

3. Black  .02  -.17 -            

4. Other  .01 -.05 -.16 -           

5. GradeKG1  .13 .07 -.13 .01 -          

6. % Like Me  -.01 -.37 -.05 -.43 .01 -         

7. Child Poverty  .01 -.27 .21 -.03 -.13 1,3 -        

8. School 

Quality   

.00 .12 -.44 .04 .14 .02 -.24 -       

9. School 

Poverty  

.00 -.27 .35 -.06 -.16 .23 .48 -.52 -      

10. Simpson 

Index  

.01 .20 .14 .06 -.01 -.62 -.17 -.06 -.36 -     

11. %Ethnic 

Minority  

-.00 -.35 .23 -.05 -.12 .38 .38 -.35 .78 -.59 -    

12. G3 Grades  .18 .13 -.23 .03 -.03 -.23 -.26 .26 -.30 .03 -.23 -   

13. FCAT Math  .01 .11 -.21 .05 -.01 -.01 -.23 .26 -.23 -.01 -.15 .62 -  

14. FCAT 

Reading  

.08 .12 -.19 .04 -.02 -.02 -.25 .26 -.27 .02 -.17 .62 .74 - 

 

Table 2 Descriptive Statistics and Correlations among All Variables 

  

6
1
 



 

 

 

 Grade 3 GPA FCAT Math FCAT Reading 

Fixed Effects   Coefficient               df                 t-ratio    Coefficient              df                  t-ratio    Coefficient             df                  t-ratio 

Intercept 4.14 275 297.26*** 341.78 275 218.76*** 320.05 275 217.22*** 

White/Hispanic 0.05 33829 3.40** 7.68 33829 3.75*** 9.47 33829 5.33*** 

Black/Hispanic -0.14 33829 -11.03*** -14.80 33829 -11.61*** -9.21 33829 -7.26*** 

Other/Hispanic -0.01 33829 -0.96 7.71 33829 4.57*** 6.54 33829 4.18*** 

Female 0.16 33829 23.99*** -3.85 33829 -4.76*** 5.69 33829 7.58*** 

Child Level Poverty  -.019 33829 -18.08*** -21.54 33829 -19.06*** -24.68 33829 -21.89*** 

Early Academic 

Skills 

0.23 33829 48.93*** 23.07 33829 44.27*** 18.65 33829 37.34*** 

School Level 

Poverty  

-0.00 275 -9.97*** -0.20 275 -4.14*** -0.28 275 -6.42*** 

Simpson Index  -0.11 275 -2.04* -16.42 275 -2.56* -16.9 275 -3.09** 

Random Effects   Variance          df                     X
2
    Variance           df                   X

2
    Variance           df                 X

2
 

Intercept 0.01801 275 2258.255*** 243.89 275 2016.43*** 170.13 275 1665.23*** 

Level 1 Effects 0.27190   4006.15   3606.09   

Note: + p≤0.10        *p≤0.05       **p≤0.01  ***p≤0.001 

 

Table 3 Simpson Index Hierarchical Linear Model Results 

  

6
2
 



 

 

 

 Grade 3 GPA FCAT Math FCAT Reading 

Fixed Effects   Coefficient               df                 t-ratio    Coefficient              df                  t-ratio    Coefficient             df                  t-ratio 

Intercept 4.14 275 297.66*** 341.81 275 218.55*** 320.07 275 217.22*** 

White/Hispanic 0.05 33829 3.38** 7.45 33829 3.64*** 9.18 33829 5.33*** 

Black/Hispanic -0.14 33829 -11.31** -15.14 33829 -11.98*** -9.63 33829 -7.26*** 

Other/Hispanic -0.01 33829 -1.02 7.51 33829 4.46*** 6.29 33829 4.18*** 

Female 0.16 33829 23.98*** -3.85 33829 -4.76*** 5.68 33829 7.58*** 

Child Level Poverty  -.019 33829 -18.08*** -21.54 33829 -19.07*** -24.67 33829 -21.89*** 

Early Academic 

Skills 
0.24 33829 48.98*** 23.07 33829 44.28*** 18.67 33829 37.34*** 

School Level 

Poverty  
-0.005 275 -7.21*** -0.16 275 -2.88+ -0.24 275 -3.07** 

Minority 

Concentration  
0.00 275 1.19 0.04 275 0.21 0.04 275 0.26 

Random Effects    Variance            df                   X
2    Variance             df                      X

2    Variance           df                   X
2 

Intercept 0.01829 275 2293.49*** 243.89 275 2016.43*** 184.20 275 1787.26*** 

Level 1 Effects 0.27189   4006.15   3605.38   

Note: + p≤0.10        *p≤0.05       **p≤0.01  ***p≤0.001 

 

Table 4 Minority Concentration Hierarchical Linear Model Results 
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 Grade 3 GPA FCAT Math FCAT Reading 

Fixed Effects   Coefficient               df                 t-ratio    Coefficient              df                  t-ratio    Coefficient             df                  t-ratio 

Intercept 4.14 275 295.05*** 341.58 275 214.72*** 319.90 275 209.74*** 

White/Hispanic 0.05 33827     2.51** 9.95 33827     4.09*** 9.14 33827     4.07*** 

Black/Hispanic -0.14 33827 -11.33** -14.41 33827     -11.90*** -10.05 33827     -7.98*** 

Other/Hispanic -0.01 33827     -0.35 11.54 33827     4.72*** 6.68 33827     2.88*** 

Female 0.16 33827     23.98*** -3.83 33827 -4.74*** 5.68 33827     7.59*** 

Child Level Poverty  -.019 33827     -18.31*** -21.45 33827     -19.23*** -24.67 33827     -22.03*** 

Percent Like Me  0.00 276 0.78 0.05 276 2.02* 0.00 276 0.03 

Early Academic Skills 0.24 33827     48.81*** 23.05 33827     44.33*** 18.64 33827     37.45*** 

School Level Poverty  -0.00 275 -10.01*** -0.21 275 -4.22*** -0.28 275 -6.45** 

Simpson Index -0.09 275 -1.55 -11.35 275 -1.69 -16.39 275 -2.64** 

Percent Like Me x 

Simpson Index  
0.00 276 0.44 0.07 276 0.73 -0.10 276 -0.96 

Random Effects    Variance               df                      X2    Variance                df                      X2    Variance               df                      X2 

Intercept 0.01765 260 1498.87*** 243.38 260 1294.84*** 170.103 260 1099.76*** 

PLikeMe Slope  0.00000 261 330.19** 0.00593 261 319.87** 0.0117 261 364.19*** 

Level 1 Effects 0.27141   4002.38   3599.43   

Note: + p≤0.10        *p≤0.05       **p≤0.01  ***p≤0.001 

 

Table 5 Percent Like Me by Simpson Index Interaction Hierarchical Linear Model Results 
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 Grade 3 GPA FCAT Math FCAT Reading 

Fixed Effects   Coefficient               df                 t-ratio    Coefficient              df                  t-ratio    Coefficient             df                  t-ratio 

Intercept 4.14 275 301.44*** 341.30 275 220.64*** 319.97 275 217.01*** 

White/Hispanic 0.05 33827     2.72** 10.00 33827     3.91*** 9.48 33827     4.07*** 

Black/Hispanic -0.14 33827     -10.56** -14.78 33827     -11.54*** -10.46 33827     -8.08*** 

Other/Hispanic -0.01 33827     -0.00 11.83 33827     4.64*** 7.48 33827     3.09*** 

Female 0.16 33827     23.98*** -3.84 33827 -4.74*** 5.69 33827     7.58** 

Child Level Poverty  -.019 33827 -18.37*** -21.45 33827     -19.23*** -24.59 33827     -22.09*** 

Percent Like Me  0.00 276 0.92 0.05 276 2.12* 0.01 276 0.59 

Early Academic Skills 0.24 33827     48.84*** 23.05 33827     44.30*** 18.66 33829 37.46*** 

School Level Poverty  -0.005 275 -6.94*** -0.15 275 -1.81+ -0.24 275 -3.06** 

Minority Conc. 0.00 275 -0.24 -0.00 275 -0.04 0.06 275 0.30 

Percent Like Me x 

Minority Conc. 
0.00 276 -0.00 0.00 276 0.22 0.00 276 0.60 

Random Effects    Variance               df                      X2    Variance                df                      X2    Variance               df                      X2 

Intercept 0.01765 260 1498.87*** 229.610 260 1342.65*** 180.599 260 1149.84*** 

PLikeMe Slope  0.00000 261 330.19** 0.00629 261 322.07** 0.01226 261 366.66*** 

Level 1 Effects 0.27141   4002.009   3598.749 

 

  

Note: + p≤0.10        *p≤0.05       **p≤0.01  ***p≤0.001 

 

Table 6 Percent Like Me by Minority Concentration - Interaction Hierarchical Linear Model Results  
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 Grade 3 GPA FCAT Math FCAT Reading 

Fixed Effects   Coefficient               df                 t-ratio    Coefficient              df                  t-ratio    Coefficient             df                  t-ratio 

Intercept 3.99 274 381.15*** 324.11 274 258.83*** 299.78 274 273.01*** 

White/Hispanic 0.05 33828 3.26** 7.72 33828 3.74*** 9.59 33828 5.52*** 

Black/Hispanic -0.14 33838 -11.21** -14.97 33828 -11.69*** --9.12 33828 -7.31*** 

Other/Hispanic -0.01 33838 -1.03 7.32 33828 4.41*** 6.43 33828 4.16*** 

Female 0.16 33828 24.48*** -3.87 33828 -4.81*** 5.81 33828 7.93** 

Child Level Poverty  -.019 33828 -18.16*** -21.24 33828 -18.90*** -24.74 33828 -22.24*** 

Early Academic Skills 0.24 33828 49.54*** 23.10 33828 44.57*** 18.64 33828 54.16*** 

School Level Poverty  -0.005 274 -10.14*** -0.21 274 -4.24*** -0.28 274 -6.75** 

Simpson Index  -.11 274 -2.14* -20.40 274 -3.00** -18.37 274 -3.13** 

Non-Linear Simpson 

Index (1/X2)    
-0.00 274 -0.38 -0.01 274 -1.96 -0.00 274 -0.51 

Random Effects    Variance               df                      X2    Variance                df                      X2    Variance               df                      X2 

Intercept 0.01809 274 2272.37*** 242.43 274 2008.66*** 169.20 274 1659.87*** 

Level 1 Effects 0.27148   4008.55   3603.13   

Note: + p≤0.10        *p≤0.05       **p≤0.01  ***p≤0.001 

 

Table 7 Non-Linear Effect of Simpson Index Hierarchical Linear Model Results 
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 Grade 3 GPA FCAT Math FCAT Reading 

Fixed Effects   Coefficient               df                 t-ratio    Coefficient              df                  t-ratio    Coefficient             df                  t-ratio 

Intercept 3.99 274 375.92*** 324.08 274 255.67*** 299.55 274 262.85*** 

White/Hispanic 0.05 33828 3.24** 7.48 33828 3.63** 9.31 33828 5.32** 

Black/Hispanic -0.14 33838 -11.46** -15.20 33828 -11.99*** -9.44 33828 -7.63*** 

Other/Hispanic -0.01 33838 -1.09 7.13 33828 4.32** 6.18 33828 4.02*** 

Female 0.16 33828 24.48*** -3.88 33828 -4.30*** 5.80 33828 7.92** 

Child Level Poverty  -.019 33828 -18.18*** -21.25 33828 -18.93*** -24.73 33828 -22.26*** 

Early Academic Skills 0.24 33828 49.59*** 23.13 33828 44.61*** 18.66 33828 37.50*** 

School Level Poverty  -0.005 274 -6.34*** -0.1 274 -1.03 -0.16 274 -1.97* 

Minority 

Concentration  
-.0.04 274 -0.58 -0.57 274 -1.47 -0.76 274 -1.83+ 

Non-Linear Minority 

Concentration (1/X2)    
-0.00 274 -1.59 -10.67 274 -2.28 -14.75 274 -2.32 

Random Effects    Variance               df                      X2    Variance                df                      X2    Variance               df                      X2 

Intercept 0.013548 274 2309.05*** 15.984 274 2134.01*** 169.20 274 1659.87*** 

Level 1 Effects 0.52103   4007.901   3603.13   

Note: + p≤0.10        *p≤0.05       **p≤0.01  ***p≤0.001 

 

Table 8 Non-Linear Effect of Minority Concentration Hierarchical Linear Model Results 
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 Grade 3 GPA FCAT Math FCAT Reading 

Fixed Effects   Coefficient               df                 t-ratio    Coefficient              df                  t-ratio    Coefficient             df                  t-ratio 

Intercept 4.13 275 318.06*** 340.55 275 224.24*** 318.90 275 219.39*** 

White/Hispanic 0.03 276 2.19* 3.87 276 1.68* 5.28 276 2.69** 

Black/Hispanic -0.12 276 -8.93*** -13.16 276 -9.63*** -7.93 276 -6.01*** 

Other/Hispanic -0.01 276 -0.82 7.80 276 4.75** 7.41 276 4.70*** 

Female 0.16 33826 24.02*** -3.83 33826 -4.74*** 5.71 33826 7.64** 

Child Level Poverty  -.018 33826 -18.84*** -21.00 33826 -19.39*** -24.10 33826 -22.28*** 

Early Academic Skills 0.24 33826 48.70*** 23.04 33826 44.67*** 18.63 33826 37.72*** 

School Level Poverty  -0.005 275 -10.68*** -0.19 275 -4.02*** -0.29 275 -1.97* 

Simpson Index  -.0.06 275 -1.01 -13.64 275 -1.96* -14.77 275 -1.83 

White x Simpson  0.04 276 0.51 27.36 276 -2.53* 26.39 276 2.85* 

Black x Simpson  -0.25 276 -3.25** -15.87 276 2.06* -13.73 276 -1.89+ 

Other x Simpson  -0.01 276 0.54 8.25 276 -0.97 8.44 276 1.11 

Random Effects    Variance                     df                      X2    Variance                       df                      X2    Variance                        df                      X2 

Intercept 0.13174 163 894.11*** 284.192 163 895.00*** 208.308 163 809.43*** 

White slope 0.05796 164 161.80* 121.979 164 238.19*** 64.048 164 198.77* 

Black slope 0.10233 164 277.25*** 45.039 164 192.55* 80.901 164 209.98* 

Other slope  0.08307 164 204.31* 28.191 164 176.52 35.923 164 174.69 

Level-1 Effects 0.52103   3991.146   3591.692   

Note: + p≤0.10        *p≤0.05       **p≤0.01  ***p≤0.001 

 

Table 9 Race by Simpson Index Hierarchical Linear Model Results  
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 Grade 3 GPA FCAT Math FCAT Reading 

Fixed Effects   Coefficient               df                 t-ratio    Coefficient              df                  t-ratio    Coefficient             df                  t-ratio 

Intercept 4.13 275 319.36*** 340.66 275 221.48*** 318.93 275 223.14*** 

White/Hispanic 0.04 276 2.31* 4.30 276 1.73 5.82 276 2.68** 

Black/Hispanic -0.14 276 -11.55*** -15.47 276 -9.63*** -10.04 276 -8.15*** 

Other/Hispanic -0.01 276 -0.98 7.63 276 4.75*** 7.15 276 4.55*** 

Female 0.16 33826 24.04*** -3.83 33826 -4.74*** 5.70 33826 7.62*** 

Child Level Poverty  -.018 33826 -18.97*** -20.88 33826 -19.39*** -23.99 33826 -22.45*** 

Early Academic Skills 0.23 33826 48.60*** 23.03 33826 44.67*** 18.63 33826 37.66*** 

School Level Poverty  -0.005 275 -7.55*** -0.18 275 -4.02* -0.29 275 -3.54* 

MinorityConcentration  -.0.00 275 0.22 0.01 275 -0.07 -0.05 275 0.27 

White x Minority 0.00 276 0.04 -0.25 276 2.53 -0.23 276 -1.98* 

Black x Minority -0.00 276 -3.88 0.37 276 -2.06** 0.37 276 2.64** 

Other x Minority -0.00 276 -1.81 -0.29 276 0.97+ -0.16 276 -1.19 

Random Effects    Variance               df                      X2    Variance                df                      X2    Variance               df                      X2 

Intercept 0.01736 163 903.40*** 274.568 163 885.32*** 219.662 163 840.14*** 

White slope 0.00336 164 161.70* 113.746 164 236.22*** 70.626 164 201.04* 

Black slope 0.01047 164 270.18*** 58.806 164 198.44* 66.623 164 202.98* 

Other slope  0.00690 164 201.67* 31.729 164 178.88 38.996 164 174.14 

Level 1 Effects 0.27018   3991.03   3591.710   

Note: + p≤0.10        *p≤0.05       **p≤0.01  ***p≤0.001 

 

Table 10 Race by Minority Concentration Hierarchical Linear Model Results 
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Figure 1 Simpson Index 
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Figure 2 Minority Concentration 
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Figure 3 Black/Hispanic x Simpson Index (GPA) 
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Figure 4 White/Hispanic x Simpson Index (FCAT Math) 
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Figure 5 Black/Hispanic x Simpson Index (FCAT Math) 
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Figure 6 White/Hispanic x Simpson Index (FCAT reading) 
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Figure 7 Black/Hispanic x Minority Concentration (GPA) 
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Figure 8 Black/Hispanic x Minority Concentration (FCAT Math) 
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Figure 9 White/Hispanic x Minority Concentration (FCAT Reading) 
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Figure 10 Black/Hispanic x Minority Concentration  (FCAT Reading) 
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