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ABSTRACT 
 
 

 This paper seeks to examine how low-income, high-achieving minority students 

are impacted on metrics of college achievement based on receiving funding from the Bill 

& Melinda Gates Foundation’s Millennium Scholars (GMS) Program and/or attending a 

racially segregated high school.  I hypothesize that students who receive the monetary 

scholarship through GMS will perform better on metrics of achievement than those 

students who applied for the grant but ultimately were denied.  I also hypothesize that 

students from racially segregated educational backgrounds will be subject to more 

obstacles in their secondary schooling experiences, which will keep them from 

experiencing the same levels of postsecondary achievement as their peers from integrated 

schools.  Finally, I propose that receiving GMS funding may be more influential for 

students who attended segregated high schools, which is examined through interacting 

the two key independent variables within the regression model.  This research uses 

survey data collected by the Gates Foundation on Cohort V, a group of students who 

applied for GMS funding in 2004.  To qualify, the respondents had to be low-income, 

high-achieving minority students interested in obtaining a higher education.  In order to 

report on the effectiveness of their scholarship program, the Gates Foundation collects 

data on both students who received the scholarship, and those who applied but ultimately 
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were not awarded the grant.  Through running multivariate regression models on key 

measures of college achievement – enrollment status, GPA, total student loan burden, and 

hours employed outside of school – this research produced mixed results.  Neither 

receiving GMS funding nor attending a segregated high school had a statistically 

significant impact on enrollment status or having an above average GPA.  However, my 

findings did show GMS recipients were less likely to incur high levels of student loan 

debt and were employed for a lesser number of hours per week outside of school.  

Overall, with little exception in this research, attending a segregated high school does not 

hold back these high-achieving students.
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INTRODUCTION 
 

 According to data from the 2015 National Assessment of Educational Progress 

(NAEP) report, an average white student in the U.S. attends school with a 9% black 

student body, while an average black student attends a school that is 48% black 

(Bohrnstedt, Kitmitto, Ogut, Sherman & Chan, 2015).  With rising concern about the 

resegregation of America’s schools, many researchers have focused on the racial 

achievement gap within primary and secondary schools, looking at how this disparity has 

grown as the desegregation orders of the early 1960s began to unwind (Wells & Crain, 

1994; Frankenberg & Lee, 2002; Frankenberg, Lee & Orfield, 2003; Blanchett, Mumford 

& Beachum, 2005; Orfield, Kucsera & Siegel-Hawley, 2012; Hannah-Jones, 2014).  This 

paper will add to the literature looking beyond primary and secondary schooling to see 

how students who graduate from segregated high schools both achieve and succeed in 

college (Charles, Roscigno & Torres, 2006; Harper, 2008). 

 Since 1999, the Bill & Melinda Gates Foundation has invested $1.6 billion in 

funding to promote academic excellence and provide higher education opportunities to 

low-income, high-achieving minority students.  Through the Gates Millennium Scholars 

(GMS) Program, the Gates Foundation has remained committed to collecting data on 

cohorts of recipient and non-recipient applicants in an effort to monitor and evaluate the 

program’s success among comparable groups of students.  With over 11,170 Gates 

Millennium Scholars receiving a higher education degree since the program’s inception, 

and an 88% graduation rate within six years of beginning a degree program, GMS has 

improved a number of important educational outcomes for the students they reward 

(DesJardins & McCall, 2006; The Gates Millennium Scholars Program: About Us).  
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 While topline numbers demonstrate that the GMS program is helping students 

fulfill their postsecondary education goals, it is unclear if this scholarship has a 

differential impact specifically on students who come from segregated versus integrated 

high school backgrounds.  This paper seeks to add to the literature on the consequences 

of secondary school segregation and the benefits of scholarship programs targeted to low-

income, high-achieving minority students on metrics of college achievement by looking 

at the data collected on Cohort V of GMS recipients and a comparative sample of non-

recipients periodically surveyed for the Gates Foundation by the National Opinion 

Research Center (NORC).  Specifically, this research will look at retention rates, grade 

point average (GPA), amount of student loan burden, and hours employed outside of 

school to see if either receiving GMS funding or attending a racially segregated high 

school significantly impacts achievement in higher education. 
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BACKGROUND 
	
 With the rising cost of college and increasing number of cuts made to federal 

funds for need-based grants, students interested in pursuing higher education today are 

becoming heavily reliant on borrowing (Burdman, 2005; Lillis, 2008; Davis, Nagle, 

Richards & Awokoya, 2013).  While some students and their families are comfortable 

taking out loans, research has shown many low-income families, especially minorities, 

perceive accumulating student debt as a risk not worth taking, undermining the goals of 

federally subsidized loan programs that seek to equalize opportunities for all students 

(Heller, 2004; Burdman, 2005; Perna & Titus, 2005).  Research also indicates that 

receiving a scholarship that significantly lowers the monetary burden of college and 

keeps students from accumulating debt increases interest in attending more prestigious, 

four-year institutions, especially for lower socio-economic status (SES) students 

(Melguizo, 2010; Davis et al., 2013).  This decline in federal subsidies has made room for 

large philanthropies, foundations and corporations to privately allocate funds for 

scholarship programs that target students who may struggle to afford a postsecondary 

education on their own.   

   Today, one of the largest and most prominent private grant aid programs aimed at 

low-income, high-achieving students of color is the GMS program.  This $1.6 billion 

program, established in 1999, is administered by the United Negro College Fund, and has 

a stated goal of funding at least 20,000 students over 20 years (Melguizo, 2010; Ramsey, 

2010).  Scholars are identified as ‘high-achieving’ through examining academic 

credentials and the program’s inclusion of non-cognitive measures, which research has 

shown are more equitable for minority students as compared to the traditional cognitive 
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measures (Sedlacek & Sheu, 2004; Melguizo, 2010).  Non-cognitive measures examined 

include a student’s self-concept, long-term goals, leadership activities and engagement in 

community service, these are coupled alongside their high school achievement and essay 

writing ability (Sedlacek & Sheu, 2004; Melguizo, 2010).  Applicants must be eligible for 

Pell Grants in order to qualify for the scholarship, and receive through GMS a last dollar 

award, meaning their unmet needs remaining after the Pell Grant and any other 

scholarship they receive will be covered by the Gates Foundation (Desjardins & McCall, 

2006; Melguizo, 2010).  From 2001–2014 academic years, the average award per Scholar 

was $12,492 (The Gates Millennium Scholars Program: About Us).  While GMS targets 

highly motivated, academically successful students, researchers remain interested in 

whether or not these students fare better in college as compared to their similarly 

successful peers who do not receive this monetary support.  Through understanding how 

aid increases college interest, access and choice for students who don’t traditionally seek 

out postsecondary degrees, policymakers, higher education officials, high school 

counselors, community leaders, students and their families can improve efforts to seek 

out, apply for, package and distribute financial aid through scholarships and grants (Davis 

et al., 2013). 

 Because low-income, minority students are more attuned to college costs, wary of 

relying on loans, and typically unclear as to how to access information about college, 

they are more likely to misunderstand the availability of financial aid options and awards 

(Fry, 2004; Burdman, 2005; Charles, Roscigno & Torres, 2006).  This can lead to 

minority students applying to non-selective colleges and universities where achievement 

is low and graduation rates suffer (Fry, 2004; Melguizo, 2010).  
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The most widely-used framework for understanding college choice is Hossler and 

Gallaher’s (1987) model of predisposition, search and choice (Hossler & Gallaher, 1987; 

Davis et al., 2013).  These three phases outline the process traditional students experience 

as they develop an interest in college, and ultimately decide to apply and pursue higher 

education (Davis et al., 2013).  Hossler and Gallaher (1987) suggest low-income, 

minority students are often stuck in the first phase, predisposition, when students are 

supposed to develop aspirations, receive positive reinforcement and understand 

expectations required to attend college (Hossler & Gallaher, 1987; Davis et al., 2013).  

This prevents these students from reaching the phases of search and choice, when 

students actively research college, build up support networks, rationalize reasonable 

options and evaluate those options before making a final decision on where they will 

apply and attend (Hossler & Gallaher, 1987; Davis et al., 2013).   

Research suggests students in lower-income, majority minority schools face 

unequal opportunities from the start – schools with high dropout rates, harsh discipline 

policies, poor attendance, fewer AP and honors-level courses, little college guidance, 

high teacher turnover, limited access to technology – compared to their peers in 

predominantly white or desegregated schools (Wells & Crain, 1994; Blanchett et al., 

2005; Orfield et al., 2012).  The segregated school environment can ultimately hinder 

further the predisposition phase Hossler and Gallaher see as vital in the college choice 

model.  Together, lessened opportunity and suppressed aspiration leads to lower 

educational achievement and degree attainment; some research suggests that students 

who do make it to college from segregated schools still see significantly lower graduation 
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rates, even after controlling for test scores (Camburn, 1990; Wells & Crain, 1994; 

Blanchett et al., 2005; Orfield et al., 2012). 
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LITERATURE REVIEW 

America’s Segregated Schools  

In the U.S. Supreme Court majority opinion’s ruling in 1953 on Brown v. Board 

of Education, Chief Justice Earl Warren wrote that to separate black children “from 

others of similar age and qualifications solely because of their race generates a feeling of 

inferiority as to their status in the community that may affect their hearts and minds in a 

way unlikely ever to be undone” (Warren, Majority Opinion: Brown v. Board of 

Education, 1953).  The outcomes of the Brown decision were intended to eradicate the 

practice of exclusion and reality of inequality by removing the long-standing 

disadvantage people of color experienced in both schools and society (Frankenberg et al., 

2003; Harper, 2008; Orfield et al., 2012).  However today, many minority students still 

attend racially homogenous schools that are often economically distressed with limited 

resources (Yosso et al., 2004; Harper, 2008).  A 2012 report from UCLA’s Civil Rights 

Project found that 15% of black students, and 14% of Latino students, are enrolled in 

“apartheid schools,” where white students make up 0-1% of the student body (Orfield et 

al., 2012).  Moreover, research shows that 80% of Latino students and 74% of black 

students are enrolled in majority non-white schools, where 50-100% of the student body 

is minority (Orfield et al., 2012). 

In 1954, before the enactment of forced busing and racial integration within 

America’s schools, there were virtually no black students allowed in schools with white 

students (Frankenberg et al., 2003).  Landmark changes were seen throughout school 

districts across the country as the impact of the Brown decision spread over the next 30 

years, and in 1988 approximately 44% of black students attended “majority white” 
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schools (Orfield et al., 2012).  By 1991, however, the Supreme Court handed down their 

verdict in Oklahoma City Public Schools v. Dowell, which effectively vacated the Brown 

verdict and stated that “desegregation decrees are not intended to operate in perpetuity” 

(Donald, 2013).  Since then, across the country the percentage of minority students in 

majority white schools has declined systematically (Orfield et al., 2012).  A 2011 study 

from the American Economic Journal showed that school districts no longer subject to 

mandatory integration orders unwound about 60% of the integration they achieved in the 

1970s and 1980s (Hannah-Jones, 2014). 

Aside from an increase in the number of racially homogenous schools, researchers 

have also examined how segregated schooling impacts the racial achievement gap 

between students, and future success in educational pursuits, including drawing 

correlations with high school dropout rates and college enrollment (Frankenberg et al., 

2003; Guryan, 2004; Blanchett et al., 2005; Card & Rothstein, 2007).  Many of these 

national reports focus on middle school students.  As of 2011, the National Center for 

Education Statistics (NCES) reported Grade 8 black students were performing 31-points 

lower on a Mathematics Assessment than their white peers (Bohrnstedt et al., 2015).  

Following this report, the National Assessment of Educational Progress (NAEP) 

published a report that specifically focused on the Black-White achievement gap as it 

relates to school diversity.  This report found achievement levels for both black and white 

students lessened when they attend schools with the highest levels of “black student 

density” – defined as the percentage of black students within a school (Bohrnstedt et al., 

2015).  The researchers also controlled for the socioeconomic status (SES) of a student 

along with other characteristics specific to students, teachers and schools, and found that 
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the Black-White achievement gap continued to grow in schools with a higher density of 

black students than in the schools with a lower density (Bohrnstedt et al., 2015).  Card 

and Rothstein (2007) used SAT score data compared against geographic segregation 

density data to examine the Black-White achievement gap (Card & Rothstein, 2007).  

Their research found an estimated 45-point narrowing of the test score gap when students 

lived in a more integrated region (Card & Rothstein, 2007).  Historical data examined by 

Guryan (2004) has shown that the high school dropout rate for black students declined 

within school districts that desegregated from the 1970s to 1980s, while those school 

districts that did not implement integration saw an unchanging dropout rate (Guryan, 

2004).  

While the desegregation era after Brown saw a decline in the racial achievement 

gap, those numbers reversed course in the 1990s as forced-integration measures ceased to 

be enforced (Grissmer, Flanagan & Williamson, 1998; Frankenberg et al., 2003; Guryan, 

2004; Magnuson & Waldfogel, 2008; Orfield et al., 2012).  While some believe that the 

drive for desegregation exists simply because people want to see diverse classrooms that 

are reflective of our society, integrated schools have been found to increase opportunity 

and provide more high-quality education (Blanchett et al., 2005; Orfield et al., 2012).  

Card & Rothstein (2007) focus on three ways that racial segregation affects the 

educational achievement of black students (Card & Rothstein, 2007).  This includes: first, 

the “peer exposure effect,” which highlights the interconnectedness between expectations 

and achievement among peers; secondly, that economic data has drawn associations 

between black student density at a school and educational quality of that same school; 

and thirdly, that those who live within segregated cities may have discriminatory views 
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about certain races that can harm achievement levels for the minority children who live 

amongst them (Card & Rothstein, 2007). 

Continued research on the impact of desegregating schools shows clear benefits 

for school integration to improve student achievement, test scores and provide more 

opportunities to succeed (Slavin & Madden, 1979; Crain & Mahard, 1983; Frankenberg 

et al., 2003; Card & Rothstein, 2007).  It is often repeated among researchers who look 

into the impact of segregated school districts that sitting a white student next to a black 

student does not guarantee a better education, it is instead that the resources “consistently 

linked to predominantly white and/or wealthy schools help foster real and serious 

educational advantages over minority segregated settings” (Orfield et al., 2012).  

Scholarships & College Achievement 

	 While it has been shown empirically that minority students who attend segregated 

high schools are not receiving the same level of resources and support as their white 

peers, research has not yet examined whether this setback in primary and secondary 

school achievement can be overcome through increasing access to higher education by 

making it more affordable (Frankenberg & Lee, 2002; Frankenberg et al., 2003; Orfield 

et al., 2012; Hannah-Jones, 2014).  Attending college and receiving a degree is a crucial 

step towards upward social mobility, and income inequality exacerbates gaps in both 

access to and success in higher education (Perna & Titus, 2005; Charles et al., 2006; 

Haveman & Smeeding, 2006).  While there has been some success working to increase 

the number of minority students enrolled in college, there remain racial gaps in college 

attendance, income and access, which persist and create concentrated areas of deep 
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segregation by race and class with limited opportunities and fewer resources (Freeman, 

1997; Charles et al., 2006; Aud, Fox & KewalRamani, 2010). 

 Debate amongst those in higher education policy circles continues over the 

benefits of need- versus merit-based scholarships to promote college attendance (Heller 

& Marin, 2002; Heller & Rogers, 2006; Domina, 2013; Scott-Clayton, 2015; Gross et al., 

2015).  The GMS program contains characteristics of both – minority student applicants 

must be low-income with a GPA above 3.33 (on a 4.0 scale), and display both cognitive 

and non-cognitive potential that includes a background of rigorous high school work, 

involvement in leadership roles and engagement in community service (Sedlacek & Sheu, 

2004; DesJardins & McCall, 2006; Davis et al., 2013).  Researchers examining retention 

rates among students who receive aid (both merit- and need-based) find that this 

monetary support has a significant relationship with students’ likelihood of remaining 

enrolled in college (Gross et al., 2015).  Prior to that, opportunities to secure financial 

support in order to expand college access and choice remains particularly important for 

low-income, minority students who are more aware of the rise of tuition and fees across 

higher education institutions, especially over the last decade (Davis et al., 2013). 

Impact of Student Loans & Employment on Higher Education 

 In 2009, the Federal Reserve Bank of New York for the first time reported in their 

quarterly assessment of consumer credit that student loan debt surpassed credit card debt 

(Jackson & Reynolds, 2013; FRBNY Consumer Credit Panel/Equifax).  Annually, 

student loan balances have a growth rate of approximately 13% per year, and by 2014 

this student debt sat at approximately $1.2 trillion (FRBNY Consumer Credit 

Panel/Equifax).  With the increasing cost of higher education has come a shift in federal, 
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state and institutional grant aid in favor of more student loans, and subsequently, student 

debt (Burdman, 2005; Davis et al., 2013).  The Federal Reserve suggests four factors 

contribute to this increasing number of borrowers and debtors; first, the rising number of 

people attending college – citing the National Center for Education Statistics which 

estimates undergraduate enrollment increasing by 37% from 2000 to 2010 (FRBNY 

Consumer Credit Panel/Equifax).  Secondly, students today are spending more time in 

college – sometimes as nontraditional students – and others are seeking graduate and 

doctoral degrees in growing numbers (FRBNY Consumer Credit Panel/Equifax).  

Thirdly, parents are finding cheaper loans available within the marketplace, which allow 

them to help supplement their child’s postsecondary education (FRBNY Consumer 

Credit Panel/Equifax).  Finally, over the last decade, the average annual percentage 

increase for college tuition and fees has been 5.2% after controlling for inflation (Davis et 

al., 2013; FRBNY Consumer Credit Panel/Equifax). 

Research has found that within this environment, low-income black students are 

more reluctant than their peers to depend on loans to fund educational pursuits (Freeman, 

1997; Callender & Jackson, 2008; Davis et al., 2013).  That said, black students who do 

utilize loans have been found to take on larger amounts of student loan debt and are more 

likely to default on that debt than their white, Asian and Hispanic peers (Jackson & 

Reynolds, 2013).  Some research also suggests that loan debt in general benefits college 

students by increasing persistence in higher education and the drive to complete a degree, 

perhaps especially for black college students (Jackson & Reynolds, 2013).  It also 

remains true that fear and confusion about borrowing resulting in substantial debt 
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prevents many prospective students across racial groups from considering the benefits of 

higher education (Burdman, 2005).  

Those who do prioritize the need for an advanced degree might utilize other 

monetary strategies, including working either part- or full-time during the week, which 

has been linked by some researchers to a decline in graduation rate (Burdman, 2005; 

Wenz & Yu, 2010; Darolia, 2014).  The reason a student decides to work while enrolled 

in college also affects collegiate success differently; research suggests that students who 

are employed for financial reasons earn lower grades than students who become 

employed in order to enhance their career options and grow a particular skillset (Wenz & 

Yu, 2010).  Impact also varies based on whether or not a student is employed on-campus 

versus off-campus, with students who work on-campus seeing fewer repercussions to 

their employment than their peers who find jobs outside of school (Wenz & Yu, 2010).  

While employment has benefits, both in terms of gaining experience and additional 

income, it is also associated with distracting students, leading to diminished learning, 

additional years of schooling, and lower graduation rates and GPAs (Wenz & Yu, 2010). 

College Achievement, Completion & Future Success 

 Despite the rising cost of college and increasing reliance on student loans the 

average lifetime benefit – economically and socially – of obtaining a college degree 

continues to exceed the debt burdens students today are taking on (Jackson & Reynolds, 

2013; Haskins & Rouse, 2013).  Within the U.S., the value of a bachelor’s degree has 

proven to be especially important for students who come from low-income households.  

Research shows students from families who make $20,000 or less a year are nearly 80% 

less likely to remain low-income themselves if they are able to obtain a four-year degree 
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than their peers who also come from low-income homes but do not obtain a 

postsecondary education (Haskins & Rouse, 2013). 

 Students’ GPAs are a traditional metric of college achievement as academic 

success is intrinsically connected to degree completion, however research shows that 

GPAs are often ignored post-college when applying for a job (Hogan, Chamorro-

Premuzic & Kaiser, 2013).  While grades may matter less when it comes to pursuing a 

career post-college, research has found a strong relationship between GPA and dropout 

rates for students currently enrolled in college (Chen, 2012).  Dropout rates are 

influenced by numerous factors – including a student’s socioeconomic status, financial 

aid package and social integration on campus – but college GPA remains the most 

influential predictor on a student’s likelihood of dropping out (Chen, 2012). 

Contribution to the Literature  

This research seeks to expand on literature related to scholarship opportunities 

and the effects of racial segregation on future success.  The minority students examined 

in this research have all been identified as both low-income and high-achieving while in 

high school.  I seek to understand how the factors of being granted scholarship money 

from the Gates Foundation and attending a segregated high school might impact student 

enrollment, GPA, total burden of student loans and hours employed outside of school 

while enrolled in classes.  
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CONCEPTUAL FRAMEWORK 

Literature shows that students who receive financial aid to attend a college or 

university are more likely to stay enrolled in college and complete their degree (Chen & 

DesJardins, 2008; Ramsey, 2010; Jackson & Reynolds, 2013; Gross et al., 2015).  

Research also shows that attending a racially segregated high school can have a 

significant impact on success in high school and future academic achievement in college 

(Coleman, 1966; Camburn, 1990; Wells & Crain, 1994; Frankenberg et al., 2003; 

Guryan, 2004; Blanchett et al., 2005; Card & Rothstein, 2007; Orfield et al., 2012).  

Critics of research on segregated schools maintain that findings are often biased by the 

non-random sorting that occurs when students attend public schools within their 

neighborhoods or districts (Card & Rothstein, 2007).  There may be unobservable 

differences in student ability or school quality that are difficult to control for, which can 

produce biased estimates on results (Card & Rothstein, 2007).  Examining the GMS data 

provides an opportunity to analyze a national sample of highly motivated and successful, 

low-income minority students who attended high schools across the country with various 

racial densities.  Further research that examines GMS data will not face the problem of 

non-random sorting given this geographically diverse sample of students, and can 

therefore produce results that are less likely to be biased. 

Within this research, I expect recipients of the GMS funding, holding all else 

constant, to perform better on metrics of college achievement than their comparable peers 

who do not receive this monetary reward.  I also expect students from racially segregated 

schools, holding all else constant, to perform worse on metrics of college achievement 

than their peers who saw more diverse classrooms during high school.  Finally, through 



	 16	

examining an interaction term within the regression model, I hypothesize that recipients 

of the GMS funding who attended racially homogenous high schools will perform better 

on metrics of college achievement than their peers who attended segregated schools and 

did not receive the scholarship. 

Figure 1. Logic Model: What Impacts College Achievement? 

 

 The logic model outlined above (Figure 1) highlights factors that may alter 

student achievement in college – including the ability to secure scholarship money 

through a program such as GMS, taking on student loan debt, being employed outside of 

school, a student’s socioeconomic status and the selectivity of the institution a college-

bound student attends.  Figure 1 also suggests that students who come from segregated 

school backgrounds may have many intervening disadvantages on their pathway to 
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success in college.  This paper seeks to look at whether or not these students are able to 

make up for the disadvantages of their secondary schooling experience and perform 

better in college when they receive the monetary support from a leadership program, such 

as the GMS program (Blanchett et al., 2005; Orfield et al., 2012). 
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DATA AND METHODS 

Data Source & Sample 

The data used in this research was funded by the Bill and Melinda Gates 

Foundation and distributed to participants by the National Opinion Research Center 

(NORC) through an online survey.  The Gates Foundation seeks to ultimately track seven 

cohorts of Scholars and a comparative sample of non-recipients, defined as applicants to 

GMS who made it through the reader selection process but did not receive the funding.  

Through collecting this data on GMS recipients and other similarly motivated and 

successful peers, the Gates Foundation is able to continually analyze the educational, 

civic and personal impact of the GMS program.  The particular dataset used in this 

research is from Cohort V, which tracks American students who applied for GMS 

funding in 2004.  The second follow-up survey was distributed to students two years into 

their pursuit of a postsecondary degree, after most respondents completed their 

sophomore year of college.  Since this paper examines college achievement, it was 

necessary for the students within the dataset to have completed at least one year of 

college before analyzing their retention, GPA, student loan debt and employment status.  

The data used for this research is the most recent dataset available from the Gates 

Foundation that includes a follow-up survey of students, which allowed for the metrics of 

achievement during college to be both valid and measurable. 

Research Method 

I will use an Ordinary Least Squares (OLS) approach to run linear probability 

regression models, examining the impact of receiving GMS funding and attending a 
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racially segregated high school on key dependent variables that are reflective measures of 

college achievement.  This approach suits my research because of the cross-sectional 

nature of the survey data.  The unit of analysis will be at the individual student level, as I 

seek to understand further information about the unique respondents in this survey.  

In order for these regression models to produce unbiased estimates, I assume that 

the data is linear in the parameters, the independent variables in my model are not 

perfectly correlated, the expected value of the error term for any particular independent 

variable is zero, and that the data is homoskedastic.  The equation below shows the 

regression model used in this research (the variable categories are explained in further 

detail in the following section): 

 

Variables 

 The key dependent variables this research examines are measures of college 

achievement (CollegeAchievementi) – they include retention rate (CURRENROLLED_1), 

student GPA (CURRGPA_1), amount of student loan debt (TOTALLOANS_1), and hours 

employed off-campus (WKHRSWEEK_1).  The ordinal variables within the original 

dataset that measure GPA, total student loans and hours employed per week were each 

recoded into a series of binary variables.  To examine GPA, I divided the original 

variable into two categories – those who had GPAs within the top half of all Cohort V 

respondents (TOPHALFGPA_1) and those who had GPAs within the top quartile of all 

respondents (TOPQUARTGPA_1).  I also will examine the difference between having 

!"##$%$&'ℎ)$*$+$,-.
= 01 + 034566!78. + 096:476. + 0;6:4456.
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any student loan debt at all (STUDENTLOANS_1) versus more than $10,000 in loans 

(STUDENTLOANS10_1), and working at all (STUDENTWORK_1) versus working more 

than 10 hours (WORKMORE10_1), 20 hours (WORKMORE20_1), or 30 hours per week 

(WORKMORE30_1).  Previous research (referenced in the Literature Review section) 

supports the understanding that these dependent variables are important measures of 

student achievement and success within the context of postsecondary education. 

Table 1. Key Independent Variables 
Variable Name Percentage (Total # 

of Respondents) 
GMS Recipient  49.47% (793) 

Non-Recipient 50.53% (810) 

Segregated High 
School  

38.42% (607) 

Non-Segregated 
High School 

61.58% (973) 

Interaction: 
GMS*Segregated 
High School  

20.44% (323) 

 
Table 3. Key Dependent Variables 

Variable Name Percentage (Total # 
of Respondents) 

Currently enrolled in 
college  

96.26% (1,543) 

Not enrolled 3.74% (60) 
Top half GPA 48.76% (728) 
Top  quartile GPA 24.38% (364) 
Any student loans  64.85% (998) 
More than $10k in 
loans 

23.83% (382) 

Work at all outside 
of school 

65.25% (1,046) 

Work more than 
10hrs 

54.90% (880) 

Work more than 
20hrs 

28.76% (461) 

Work more than 
30hrs  

17.16% (275) 

-Notes:  n = 1,603; omitted baseline categories for 
some dummy variables in the model are italicized. 

Table 2. Key Control Variables 
Variable Name Percentage (Total 

# of Respondents) 
Male 28.26% (453) 
Female 71.74% (1,150) 
Hispanic 38.62% (619) 
Asian 19.40% (311) 
Black 31.94% (512) 
Other 27.39% (439) 
Father’s education: HS 
or less 

48.72% (781) 

Father’s education: 
some college 

23.89% (383) 

Father’s education: 
college 

12.16% (195) 

Father’s education: 
more than college 

9.61% (154) 

Mother’s education: 
HS or less 

45.04% (722) 

Mother’s education: 
some college 

27.01% (433) 

Mother’s education: 
college 

16.91% (271) 

Mother’s education: 
more than college 

8.86% (142) 

Expect to complete 
degree 

97.94% (570) 

Unlikely to complete 
degree 

1.00% (16) 

Expect to attend grad 
school 

90.77% (1,455) 

Unlikely to attend grad 
school 

8.17% (131) 

Feel good about myself 
(Agree/Strongly Agree) 

93.64% (1,501) 

Don’t feel good 
(Disagree/Strongly 
Disagree) 

4.61% (74) 
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The key independent variables of interest are whether or not the respondent was 

awarded funding through the Gates Millennium Scholars Program (GMSSCHL) or 

attended a racially segregated high school (SEGHS).  A respondent attended a segregated 

high school if they ‘agree’ or ‘strongly agree’ to a survey question asking if classes they 

took in high school were mostly with students of the same race (HSMJRITY).  The 

research also examines an interaction of these two variables (SEGGMS).  This interaction 

explores the marginal difference of receiving GMS funding for students from segregated 

versus non-segregated high school backgrounds, or, stated another way, if the 

relationship between the segregated high school experience and college achievement 

varies based on receiving GMS funding.  This interaction may prove especially 

interesting within the context of this research, as the model allows for variation to be 

expressed.  Figure 2 displays an overview of the 1,603 respondents from this survey 

based on the key independent variables in my research. 

 This model contains a significant number of control variables.  These controls are 

included alongside the remaining variables measuring achievement that are not the 

dependent variable of interest in any given model (OTHERDVs).  As with any research 

that uses the OLS approach, there is an inherent risk for omitted variables that perhaps 

cannot be measured or were not measured to bias the results.  In order to mitigate omitted 

variable bias, the following controls will be used within the model: 

• Demographics of the respondent (STUDENTDEMO) – gender; race; whether or 

not the respondent has any children; father’s education level; mother’s education 

level; if the respondent attended a religious or private high school; 
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• College choice & expectations (COLLCHOICE) – current level of schooling; 

change college choice based on receiving GMS award; undergraduate major; 

highest degree a respondent expects to receive; expectations to complete an 

undergraduate degree; expectations of attending graduate school; 

• Cognitive abilities (COGABILITIES) – SAT score; ACT score; AP exams taken; 

• Non-cognitive abilities (NONCOGABILITIES) – whether the respondent feels 

good about themselves; if the respondent believes they are able to do things as 

well as others. 

Figure 2. GMS Recipients and Non-Recipients in Cohort V, Broken Down by Racial 
Composition of Respondents’ High Schools 

 
 
 
 

 

 

 

 

 

  

	
n	=	1,603	
*9	refused	to	answer	HSMJRITY	question	
**14	refused	to	answer	HSMJRITY	question	
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LIMITATIONS 

 There are key limitations placed on this research based on the dataset compiled by 

the Gates Foundation on Cohort V respondents who applied for scholarship funding in 

2004.  First, there is a lack of clear individual-level information about a respondent’s 

particular college or university selectivity and prestige.  This means, for example, we 

don’t know if students may be more successful or committed to their schooling due to 

studying within an intense academic environment, or whether they need to take out more 

loans because their institution is more expensive.  This brings a potential for bias within 

the model.  Students who attend segregated high schools may have less information about 

more selective universities or feel constrained by proximity, making them less likely to 

ultimately apply and attend prestigious institutions (a negative correlation).  At the same 

time, students who do attend selective universities may perform better on metrics of 

college achievement – such as remaining enrolled in college and having high GPAs (a 

positive correlation).  This suggests that omitted variable bias may occur, causing the 

coefficients on SEGHS to be biased downward in Models 1 and 2. 

 Secondly, there is no definitive measure of high school segregation within this 

survey.  With respect to the level of segregation at a high school, the survey asks 

respondents if they ‘agree,’ ‘strongly agree,’ ‘disagree,’ or ‘strongly disagree’ with the 

statement: “Classes I took in high school were mostly with students of my race” 

(HSMJRITY).  My research compiles these responses into a binary variable (SEGHS) 

reflecting high school segregation – with those who ‘agree’ and ‘strongly agree’ marked 

“yes” and those who ‘disagree’ and ‘strongly disagree’ marked “no.”  It is important to 

note that this information comes from the respondent themselves, not an outside source 
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with a more reliable measurement based on geographic area, district income levels and 

admissions data.  Any individual respondent may have committed a logical fallacy by 

answering this question based on their friend group – perhaps they socialized with all 

students of their same race – or the individual program they were enrolled in during high 

school – such as a gifted program. 

 Finally, because I am utilizing survey data from one cohort of respondents all of 

whom were selected methodically based on their application to the GMS program, I 

cannot extrapolate this information broadly and make inferences that apply to the 

population at large.  Perhaps the data will reveal relationships that will be of interest to 

the Gates Foundation, students seeking to apply to the GMS program and universities that 

grant admission to GMS recipients, but outside of this specific population, my results 

cannot be generalized. 
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EMPIRICAL RESULTS 

 Using the regression model outlined above I seek to determine whether the key 

independent variables of receiving GMS funding (GMSSCHL), attending a racially 

segregated high school (SEGHS), and the interaction between the two (SEGGMS), 

produce statistically significant relationships with key metrics of college achievement.  

The multivariate regression that addresses this research centers around four models, each 

of which focuses on different key dependent variables measuring achievement: 

enrollment status, GPA, total student loan debt and hours employed per week outside of 

school.  Because each metric is reflected through a binary variable, the analysis uses the 

Linear Probability Model (LPM) to interpret coefficients on the independent variables of 

interest.  I’ve also conducted sensitivity analyses on the four models through running 

restricted regressions that drop all controls from the model and only include key 

independent variables, as well as regressions that limit the sample of respondents to only 

those who attended public school (removing respondents who attended religious and 

private high schools from the data).   

 Overall, receiving GMS funding was found to have a statistically significant 

negative impact on the amount of student loan debt incurred and the number of hours 

employed off-campus per week for the respondents within Cohort V (Models 3 and 4).  

This confirmed my hypothesis that having access to scholarship money is beneficial for 

students when it comes to college success.  Being a GMS recipient, however, has no 

statistically significant impact on a respondent’s college enrollment status or having a 

GPA within the top half or top quarter of Cohort V.  This did not support my hypotheses 
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on the impact of the GMS program, which predicted that the award would lead to 

lessened numbers of college dropouts and higher respondent GPAs. 

 Table 2 shows that while receiving GMS funding has a statistically significant 

association with measures of achievement, the coefficient on attending a segregated high 

school carries no statistical significance in any of the models.  My hypothesis on the 

negative impact segregated schooling might have on college achievement was not 

supported.  Model 1 (enrollment status) displayed a statistically significant coefficient on 

the interaction term (SEGGMS), which gives merit to the hypothesis that there will be a 

differential impact of being awarded GMS funding for those who attended a segregated 

high schools versus those who did not.    

Model 1:  College Enrollment Status 

 The interaction term is the only key independent variable in Model 1 that holds 

any statistical significance.  In Model 1, the coefficients display without any statistical 

significance that receiving GMS funding reduces the likelihood of staying enrolled in  

college.  Attending a segregated high school also carries no statistical significance in the 

model, but produces a negative coefficient.  This potential negative correlation is 

interesting in the context of examining the interaction term, which is positive and does 

carry statistical significance (p<0.1).  The coefficient on SEGGMS suggests that receiving 

GMS funding may provide an additional benefit to students who attend segregated high 

schools as compared to students who did not attend segregated schools or receive GMS 

funding, perhaps even changing the likelihood of them staying enrolled in college. 



 
 

Table 4. OLS Regressions (Models 1-4) Examining the Relationship Between Receiving GMS Funding, Attending a Segregated High 
School and Measures of College Achievement 
  

                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 
-Note: STUDENTDEMO variables included in the regression are race, any children, gender, parent’s education level; COLLCHOICE variables are 
current level of schooling, college choice impacted by GMS award, undergraduate major, degree expected, expectations to   complete college, 
expectations for grad school; COGABILITIES variables are SAT score, ACT score, AP exams taken; NONCOGABILITIES variables are whether 
the respondents feel good about themselves, if they believe they are able to do things as well as others. Bold coefficients are statistically significant.
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 MODEL 1 MODEL 2 MODEL 3 MODEL 4 
College  
Enrollment 

GPA Total Student Loans Total Hours Employed Outside of School 
Top Half  
GPA 

Top 
Quartile  
GPA 

Any  
loans 

>$10k in  
loans 

Any  
work 

>10 hrs of  
work 

>20 hrs of 
work 

>30 hrs of 
work 

GMSSCHL -0.0057 
(0.0109) 

0.0323 
(0.0361) 

0.0306 
(0.0307) 

-0.284*** 
(0.0312) 

-0.362*** 
(0.0260) 

-0.0908*** 
(0.0327) 

-0.103*** 
(0.0345) 

-0.0336 
(0.0328) 

-0.0022 
(0.0275) 

SEGHS -0.0104 
(0.0130) 

-0.0597 
(0.0385) 

-0.0317 
(0.0352) 

-0.0335 
(0.0365) 

-0.0017 
(0.0255) 

-0.0089 
(0.0328) 

-0.0212 
(0.0361) 

-0.0251 
(0.0353) 

-0.0132 
(0.0291) 

SEGGMS 0.0289* 
(0.0168) 

-0.0426 
(0.0538) 

-0.0464 
(0.0478) 

0.0517 
(0.0491) 

-0.0009 
(0.0408) 

-0.004 
(0.0488) 

-0.0105 
(0.0516) 

-0.0355 
(0.0477) 

-0.0077 
(0.0402) 

CURRENROLLED_1 N N N Y Y Y Y Y Y 
TOTALLOANS_1 N Y Y N N Y Y Y Y 
WKHRSWEEK_1 N Y Y Y Y N N N N 
CURRGPA_1 N N N Y Y Y Y Y Y 
STUDENTDEMO  Y Y Y Y Y Y Y Y Y 
COLLCHOICE  Y Y Y Y Y Y Y Y Y 
COGABILITIES Y Y Y Y Y Y Y Y Y 
NONCOGABILITIES Y Y Y Y Y Y Y Y Y 
R-squared 0.232 0.088 0.068 0.117 0.200 0.105 0.096 0.060 0.025 
F-statistic 3.41*** 6.58*** 4.16*** 8.44*** 14.83*** 60.93*** 33.91*** 9.64*** 6.65*** 
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 Control variables related to race, current education level, declaring a major, desire 

to attend graduate school, students feeling good about themselves or believing they can 

do as well as others are all statistically significant (see Appendix A).  While wary of 

drawing too many conclusions from such a small sample size of dropouts – only 60 

respondents dropped out at the time of this second follow-up survey – the model finds 

that holding all other variables constant, Hispanic and Asian students are approximately 

3% less likely to be enrolled at the time of the second follow-up survey (p<0.05 & 

p<0.01, respectively).  Also, within the complete model reproduced in Appendix A, we 

see that increasing the education level of a respondent by one year – for example, those 

who are in Junior versus Sophomore year – and declaring a major both have statistically 

significant positive relationships with a respondent’s enrollment status.  Respondents 

who are a year older are approximately 7% more likely to stay enrolled in college 

(p<0.01), those who declare a major are 26% more likely to stay enrolled (p<0.01), and 

having a desire to attend grad school increases the likelihood of remaining enrolled by 

6% (p<0.05), holding all other variables in the model constant.   

Model 2: Top Half & Top Quartile GPA 

 Both models that examine respondents’ GPAs – whether they fall within the top 

half or top quartile of their respective classes – find no statistically significant 

coefficients on the key independent variables of interest.  Other statistically significant 

variables in the model include student demographics, total loans, current level of 

education, declaring a major, interest in attaining a higher degree, and the non-cognitive 

measures of students feeling good about themselves and believing they could do as well 

as others (see Appendix B).  The ordinal variable measuring respondents’ total loans 
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carries a highly statistically significant negative coefficient in this model.  Increasing 

total student loans by $10,000 correlates with an approximately 5% decrease in 

likelihood of having a GPA within the top half of the class, and a 3% decrease in 

likelihood of having a GPA in the top quartile (p<0.01), holding all else constant.   

 In terms of demographics, the regression predicts, holding all else constant, male 

respondents to be 5% less likely than female respondents to have a GPA in the top 

quartile (p<0.1), Asian students to have lower GPAs and black students to have higher 

GPAs.  On non-cognitive measures, students who feel good about themselves and 

students who believe they can do as well as others are more likely to be at the top of their 

class.  The regression, fully reproduced in Appendix B, also shows respondents with a 

higher education level, those who declare a major, and those who want to achieve an 

advanced degree are all more likely to be top academic performers. 

Model 3:  Student Loans 

 Receiving funding through GMS significantly lowers the student loan burden for 

respondents within Cohort V.  Two dependent variables are examined – whether a 

student takes out any loans or more than $10,000 in loans.  In both models, GMS 

recipients have a significantly lower loan burden than non-recipients.  Scholars are over 

28% less likely to take out any loans (p<0.01), and approximately 36% less likely to 

incur more than $10,000 in student loan debt (p<0.01), holding all else constant.  These 

results are statistically relevant and express a level of magnitude. 

 While receiving GMS funding is a statistically significant factor in both models, 

neither the segregated high school nor interaction variables show significance.  Other 

variables that produced statistically significant results include race, a respondent’s 
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father’s education level, enrollment status, work hours per week and GPA.  Remaining 

enrolled in college increases a respondent’s likelihood of having any loans by 22% 

(p<0.05), while a 10-hour increase in employment per week is associated with a 2% 

increase in likelihood of having any student loans (p<0.05), and a one-unit increase in 

GPA quartile is correlated with an approximately 3% decline in likelihood of having any 

student loans (p<0.01), holding all other variables constant (see Appendix C). Also, a 

father’s education level shows a statistically significant relationship with student loan 

debt – a one-unit increase in father’s education level (e.g. going from some college to a 

college degree) is predicted to decrease the likelihood of incurring any student loans and 

the likelihood of having more than $10,000 in student loan debt by approximately 2% 

(p<0.05), holding all else constant. 

Model 4:  Employed Off-Campus While in College 

 Four regression models with unique dependent variables are used to measure a 

student’s employment commitment while in college: whether or not a respondent is 

employed outside of school at all, works more than 10 hours per week, 20 hours per 

week, or 30 hours per week.  Receiving GMS funding is negatively correlated with 

working at all and working more than 10 hours per week; receiving the award is not a 

statistically significant predictor of working more than 20 or 30 hours per week.  GMS 

respondents are approximately 9% less likely to work at all and about 10% less likely to 

work more than 10 hours per week than their non-recipient peers (p<0.01), holding all 

else constant. 

 Other variables that show statistical significance in the models include current 

enrollment status, having a child and seeking an advanced degree (see Appendix D).  In 
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all the employment models, those respondents who are enrolled in college work at greater 

levels than those who are not enrolled, by wide margins and with high levels of statistical 

significance (p<0.01).  Students who desire to seek an advanced degree are 

approximately 2% less likely to work at nearly all levels than their less academically 

ambitious peers, holding all else constant.  Within the employment models looking at 

working more than 20 or 30 hours a week, the variable measuring whether a respondent 

has any children is statistically significant.  Having a child decreases the likelihood of 

working more than 20 hours per week by 13% and working more than 30 hours per week 

by 10% (p<0.05 & p<0.1, respectively), holding all else constant. 

Sensitivity Analyses 

 To examine the explanatory power of receiving GMS funding, attending a racially 

segregated high school and the interaction of those terms, I re-estimated my regression 

analysis using restricted models, including only the three key independent variables (see 

Appendix E).  This allows me to see how much explanatory information was lost by 

removing the other control variables, such as respondents’ demographics, cognitive 

abilities and non-cognitive abilities.  While each of the original models – with a full set of 

control variables – have statistically significant F-statistics (F=0.0000) and are able to 

predict a significant amount of variation in the given dependent variables of interest, not 

all of the restricted models are able to explain the same level of variation.  Dropping all 

of the controls from the model except for the key independent variables of interest – 

GMSSCHL, SEGHS, and SEGGMS – did not significantly explain variation in Enrollment 

Status (Model 1) or working more than 30 hours per week (Model 4d).   
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 The restricted models on GPA generate statistically significant coefficients on 

receiving GMS funding.  When other variables are removed from the model, receiving 

GMS funding increases the likelihood of having a GPA in the top half of all respondents 

by 10% (p<0.01) and in the top quartile by 6.5% (p<0.05).  These coefficients are not 

reproduced as statistically significant in the fully controlled models. 

 I also ran a sensitivity test on the coefficients in these models by removing 

students who attended private or religious high schools from the sample (see Appendix 

F).  This produces similar results in almost all of the models.  Interestingly, the variable 

on attending a segregated high school is statistically significant in the model estimating 

likelihood of a respondent having a GPA in the top half of their class.  Students who 

attended a public, segregated high school are 7% less likely to have a GPA in the top half 

of their class, holding all other variables in the model constant (p<0.1). 
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DISCUSSION 

 In this paper I examine a cohort of survey respondents who have previously been 

identified through a rigorous application process as high-achieving, minority students 

with a significant financial need.  These respondents all sought to receive scholarship 

funding through the Gates Millennium Scholars Program, meaning they each have 

expressed the desire to achieve postsecondary degrees, and were either finalists or 

recipients of the competitive award.  The background of these respondents indicates that 

that they are a distinctive sample in both their academic and personal prowess.  It is 

important to not generalize results from this research beyond this particular population.   

 After examining past research on topics related to the impact of attending racially 

segregated schools and receiving scholarship grants for academic success, this paper 

seeks to look closely at the effect of these specific data points on a unique population of 

survey respondents.  This research has found that there are some benefits for the low-

income, high-achieving minority students who receive GMS funding in Cohort V – 

including a lower burden of student loan debt, and a lesser number of hours employed 

outside of school per week.  The results within each of the models presented in Table 2, 

however, suggest that respondents are not impacted on measures of college achievement 

by the racial density of their high school.  There is also little evidence that receiving 

GMS funding has a differential impact on those respondents who attended segregated 

high schools versus those who did not, except in the case of enrollment status, where 

results showed a statistically significant, positive coefficient on the interaction term. 

 One explanation for these results includes understanding the demonstrable past 

successes of respondents from Cohort V.  While much academic literature points to racial 
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segregation impacting educational achievement for minority students, the respondents 

surveyed by NORC and the Gates Foundation have already been identified as high-

achieving.  Perhaps these academically successful students have a proven ability to 

overcome the barriers and disadvantages that previous literature states may be working 

against them at segregated schools.  The cognitive and non-cognitive exceptionalism that 

has already been identified through the GMS application process could set these 

respondents apart from the broader population of college-bound students as well, 

especially those students who are from racially segregated school districts and are less-

successful academically.  Much of the past research examining the impact of segregated 

schooling has focused on the experience of all students within primary and secondary 

schools – not just the high-achieving students – and specifically at how individual 

districts have fared on metrics of success as they have evolved in racial composition 

before, during and after the desegregation orders of Brown vs. Board of Education. 

 It is also important to consider that this dataset may not be conducive to research 

seeking to examine the effect of attending a segregated high school due to the nature of 

the survey question posed.  Cohort V respondents were asked to determine on a scale of 

‘strongly agree’ to ‘strongly disagree’ whether their high school was composed of mostly 

students of their same race.  If NORC and the Gates Foundation were able to gather 

individual-level data that accurately calculates the racial composition of each 

respondent’s high school, this might provide a more accurate analysis. 

 Another explanation for the lack of significance attending a segregated high 

school has on achievement is that perhaps the true problem of segregated schools does 

not rest on the idea of race, but rather on socioeconomic status.  Research ranging from 
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the 1966 Coleman Report to the longstanding work of Richard Kahlenberg and UCLA 

professor Gary Orfield point to results indicating that students who attend schools with a 

high concentration of low-income students tend to fair worse on measures of educational 

achievement than schools with higher family incomes, and that it is not, in fact, race that 

matters as much as poverty (Kahlenberg, 2013).  The participants surveyed for this 

research were all identified as low-income, but no individual-level variables are available 

within the dataset that measure a respondent’s socioeconomic status as it relates to their 

surrounding community. 

 The active data collection by the Gates Foundation provides valuable information 

and insight for researchers seeking to examine the impact of segregated secondary 

schooling on postsecondary outcomes.  Past research on segregated schools has struggled 

with problems of bias due to various other school, student and socioeconomic 

characteristics connected to institutions with high racial density, therefore providing non-

random samples (Card & Rothstein, 2006).  The GMS surveys reduce the problem of 

non-random sorting through the collection of information on students from a wide variety 

of both segregated and non-segregated school backgrounds.  These respondents – while 

they are a specific subpopulation of low-income, high-achieving minorities – come from 

a large number of different school districts nationwide. 

 While the 1,603 respondents within this survey are unique in their ambition and 

record of past successes, the results of this regression analysis make a case for why 

policies should continue to support and promote grantmaking institutions that financially 

assist aspiring college students.  This research suggests that the low-income, high-

achieving minority students who secure funding through the Gates Millennium Scholars 
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Program ultimately take out fewer loans and work fewer hours outside of school, both of 

which contribute to the likelihood of these students continuing to be high-achieving.  

While the results of this research should not be causally interpreted, respondents who 

incur increasingly larger amounts of loan debt ultimately are less likely to have higher 

GPAs.  Further research should look at the next publically available survey dataset of 

recipients and non-recipients released by the Gates Foundation, and would ultimately 

benefit from a larger pool of college dropouts and a more accurate measure of segregated 

high school data in order to produce more robust results.   

 Overall, as federal and state policymakers attempt to generate legislation that 

helps to lessen the achievement gap and improve minority college graduation rates, it is 

useful to understand how the highest achieving students from the lowest income families 

succeed in college.  Whether debating over funding the Pell Grant program, providing tax 

incentives to grantmaking institutions with collegiate scholarship opportunities, or 

reinforcing desegregation measures, these discussions are bolstered through empirical 

evidence.  Continuing to understand how low-income, high-achieving minority students 

can become more successful in college is a priority of the Gates Foundation.  Perhaps it 

should be a priority for the entire country as well.



	 37	

APPENDICES 

APPENDIX A: Complete OLS Regression Results for Model 1 – Enrollment Status 
 (1) 
VARIABLES Enrollment Status 
  
GMSSCHL -0.00571 
 (0.0109) 
SEGHS -0.0104 
 (0.0130) 
SEGGMS 0.0289* 
 (0.0168) 
ANYCHILD_1 0.0169 
 (0.0316) 
HISPANIC -0.0318** 
 (0.0144) 
ASIAN -0.0267*** 
 (0.00755) 
BLACK 0.00454 
 (0.00806) 
MALE 0.00336 
 (0.00840) 
FATHEDUC_1 0.00320 
 (0.00344) 
MOTHEDUC_1 -0.00639 
 (0.00466) 
RELGIOHS_1 0.00925 
 (0.0184) 
PRIVATTHS_1 0.0123 
 (0.0176) 
CHNGSCHLGMS_1 0.00679 
 (0.0116) 
CUREDLVL_1 0.0694*** 
 (0.0125) 
DECLMAJOR_1 0.264*** 
 (0.0651) 
HIGHDEGR_1 0.00462 
 (0.00440) 
COMPDEG_1 0.0186 
 (0.0292) 
ATTNDGRAD_1 0.0564** 
 (0.0241) 
FEELGOOD_1 0.0144** 
 (0.00688) 
DOASWELL_1 -0.0108** 
 (0.00433) 
SATSCORE 0.00141 
 (0.00128) 
ACTSCORE 0.000958 
 (0.00110) 
APEXAMS -0.00446 
 (0.00307) 
Constant 0.419*** 
 (0.110) 
  
Observations 1,538 
R-squared 0.232 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1
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APPENDIX B: Complete OLS Regression Results for Model 2 – GPA 
 (1) (2) 
VARIABLES Top Half GPA Top Quartile GPA 
   
GMSSCHL 0.0323 0.0306 
 (0.0361) (0.0307) 
SEGHS -0.0597 -0.0317 
 (0.0385) (0.0352) 
SEGGMS -0.0426 -0.0464 
 (0.0538) (0.0478) 
TOTALLOANS_1 -0.0512*** -0.0289** 
 (0.0134) (0.0114) 
WKHRSWEEK_1 -0.00486 -0.0101 
 (0.00878) (0.00751) 
ANYCHILD_1 0.0834 0.0189 
 (0.0639) (0.0632) 
HISPANIC -0.0226 -0.0291 
 (0.0449) (0.0384) 
ASIAN -0.0933*** -0.0673*** 
 (0.0277) (0.0233) 
BLACK 0.101*** 0.0646*** 
 (0.0253) (0.0220) 
MALE -0.0335 -0.0489* 
 (0.0286) (0.0257) 
FATHEDUC_1 0.00406 0.0138 
 (0.0116) (0.0105) 
MOTHEDUC_1 0.0188 0.00274 
 (0.0139) (0.0126) 
RELGIOHS_1 0.00905 -0.0248 
 (0.0844) (0.0732) 
PRIVATTHS_1 0.0427 0.0454 
 (0.0753) (0.0628) 
CHNGSCHLGMS_1 0.00494 0.0227 
 (0.0352) (0.0309) 
CUREDLVL_1 0.0769*** 0.0603*** 
 (0.0142) (0.0135) 
DECLMAJOR_1 0.183** 0.180* 
 (0.0873) (0.0990) 
HIGHDEGR_1 0.0214** 0.0247*** 
 (0.0103) (0.00942) 
COMPDEG_1 0.0566 0.0176 
 (0.0827) (0.0795) 
ATTNDGRAD_1 0.0102 -0.0171 
 (0.0502) (0.0458) 
FEELGOOD_1 0.0441** 0.0457** 
 (0.0191) (0.0179) 
DOASWELL_1 0.0537*** 0.0321* 
 (0.0182) (0.0169) 
SATSCORE 0.00765* 0.00595 
 (0.00424) (0.00366) 
ACTSCORE 0.00200 0.00395 
 (0.00378) (0.00327) 
APEXAMS -0.00793 -0.00526 
 (0.00871) (0.00759) 
Constant 0.339 0.923*** 
 (0.244) (0.250) 
   
Observations 1,395 1,395 
R-squared 0.088 0.068 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1
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APPENDIX C: Complete OLS Regression Results for Model 3 – Total Loans 
 (1) (2) 
VARIABLES Any Loans $10k+ Loans 
   
GMSSCHL -0.284*** -0.362*** 
 (0.0312) (0.0260) 
SEGHS -0.0335 0.00165 
 (0.0322) (0.0365) 
SEGGMS 0.0517 -0.000863 
 (0.0491) (0.0408) 
CURRENROLLED_1 0.221** 0.0137 
 (0.0901) (0.0665) 
WKHRSWEEK_1 0.0206** 0.00935 
 (0.00813) (0.00683) 
CURRGPA_1 -0.0265*** 0.00154 
 (0.00852) (0.00543) 
ANYCHILD_1 -0.0618 0.0287 
 (0.0538) (0.0490) 
HISPANIC -0.0122 0.0268 
 (0.0409) (0.0321) 
ASIAN 0.0614** 0.0463** 
 (0.0255) (0.0212) 
BLACK -0.0696*** -0.0556*** 
 (0.0228) (0.0191) 
MALE -0.0166 0.0110 
 (0.0263) (0.0216) 
FATHEDUC_1 -0.0233** -0.0180** 
 (0.0116) (0.00881) 
MOTHEDUC_1 0.00345 -0.00321 
 (0.0132) (0.0101) 
RELGIOHS_1 0.0790 0.0671 
 (0.0711) (0.0631) 
PRIVATTHS_1 0.0262 0.0154 
 (0.0643) (0.0550) 
CHNGSCHLGMS_1 -0.0115 -0.0334 
 (0.0312) (0.0294) 
CUREDLVL_1 -0.0145 0.0430*** 
 (0.0154) (0.0158) 
DECLMAJOR_1 -0.0782 0.0554 
 (0.0684) (0.0567) 
HIGHDEGR_1 0.00644 0.00655 
 (0.00927) (0.00802) 
COMPDEG_1 0.0961** -0.0243 
 (0.0416) (0.0348) 
ATTNDGRAD_1 0.0315 0.0107 
 (0.0455) (0.0405) 
FEELGOOD_1 -0.00561 0.0318** 
 (0.0165) (0.0145) 
DOASWELL_1 -0.0301* -0.00132 
 (0.0154) (0.0132) 
SATSCORE -0.00308 0.00218 
 (0.00372) (0.00322) 
ACTSCORE -0.00592* -0.00188 
 (0.00350) (0.00284) 
APEXAMS -4.26e-06 -0.00745 
 (0.00786) (0.00674) 
Constant 0.918*** -0.0121 
 (0.213) (0.170) 
   
Observations 1,479 1,536 
R-squared 0.117 0.200 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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APPENDIX D: Complete OLS Regression Results for Model 4 – Hours Employed Outside of 
School 

 (1) (2) (3) (4) 
VARIABLES Any Work Work 10+ hrs Work 20+ hrs Work 30+ hrs 
     
GMSSCHL -0.0908*** -0.103*** -0.0336 -0.00223 
 (0.0327) (0.0345) (0.0328) (0.0275) 
SEGHS -0.00888 -0.0212 -0.0251 -0.0132 
 (0.0328) (0.0361) (0.0353) (0.0291) 
SEGGMS -0.00397 -0.0105 -0.0355 -0.00767 
 (0.0488) (0.0516) (0.0477) (0.0402) 
CURRENROLLED_1 0.640*** 0.574*** 0.324*** 0.167*** 
 (0.0617) (0.0634) (0.0596) (0.0498) 
TOTALLOANS_1 0.0184 0.0202 0.0120 0.00328 
 (0.0117) (0.0128) (0.0124) (0.0108) 
CURRGPA_1 0.00518 0.00550 0.00549 0.00485 
 (0.00831) (0.00844) (0.00744) (0.00634) 
ANYCHILD_1 0.00286 -0.0468 -0.134** -0.102* 
 (0.0573) (0.0576) (0.0595) (0.0530) 
HISPANIC -0.0385 -0.0666 -0.0486 -0.0540 
 (0.0394) (0.0417) (0.0402) (0.0343) 
ASIAN 0.0123 0.0287 0.0405* -0.00464 
 (0.0257) (0.0271) (0.0244) (0.0206) 
BLACK -0.0364 -0.0657*** -0.0418* -0.00893 
 (0.0230) (0.0242) (0.0223) (0.0186) 
MALE -0.0186 -0.0343 -0.0130 0.00358 
 (0.0266) (0.0280) (0.0261) (0.0223) 
FATHEDUC_1 0.00231 -0.00273 0.00288 0.00347 
 (0.0111) (0.0119) (0.0113) (0.00981) 
MOTHEDUC_1 -0.00504 -0.00164 -0.0165 0.00360 
 (0.0125) (0.0132) (0.0123) (0.0110) 
RELGIOHS_1 0.0506 0.0446 0.0671 -0.000370 
 (0.0706) (0.0790) (0.0816) (0.0645) 
PRIVATTHS_1 0.00757 -0.0130 -0.0221 0.0318 
 (0.0642) (0.0706) (0.0688) (0.0561) 
CHNGSCHLGMS_1 0.0243 0.0567* 0.0493 0.0119 
 (0.0312) (0.0332) (0.0327) (0.0270) 
CUREDLVL_1 0.0158 0.0145 -0.00628 -0.00593 
 (0.0175) (0.0175) (0.0165) (0.0135) 
DECLMAJOR_1 -0.0102 -0.0811 -0.0457 -0.0516 
 (0.0607) (0.0627) (0.0651) (0.0612) 
HIGHDEGR_1 -0.0259*** -0.0221** -0.0157* -0.00353 
 (0.00897) (0.00944) (0.00904) (0.00765) 
COMPDEG_1 -0.00555 0.0212 0.0647 0.0335 
 (0.0481) (0.0516) (0.0558) (0.0453) 
ATTNDGRAD_1 0.0465 0.0278 0.0211 0.0395 
 (0.0437) (0.0460) (0.0428) (0.0337) 
FEELGOOD_1 0.00988 0.000800 -0.0405** 0.00338 
 (0.0176) (0.0192) (0.0184) (0.0160) 
DOASWELL_1 0.0107 0.0317* 0.0293* 0.000837 
 (0.0167) (0.0177) (0.0163) (0.0145) 
SATSCORE 0.00276 -0.00117 0.00344 0.00488 
 (0.00371) (0.00397) (0.00377) (0.00330) 
ACTSCORE 0.0107*** 0.00818** 0.0105*** 0.00453 
 (0.00353) (0.00368) (0.00335) (0.00294) 
APEXAMS -0.0110 -0.0156* -0.0208*** -0.0173** 
 (0.00771) (0.00823) (0.00799) (0.00692) 
Constant 0.150 0.296 0.502** 0.334* 
 (0.207) (0.213) (0.207) (0.179) 
     
Observations 1,480 1,480 1,480 1,480 
R-squared 0.105 0.096 0.060 0.025 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1
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APPENDIX E: Sensitivity Analysis – Restricted Models 
 (Model 1) (Model 2) (Model 2) 
VARIABLES 1. Enrollment Status 2a. Top Half GPA 2b. Top Quartile GPA 
    
GMSSCHL 0.00869 0.101*** 0.0656** 
 (0.0117) (0.0329) (0.0274) 
SEGHS -0.0173 -0.0540 -0.0298 
 (0.0162) (0.0385) (0.0344) 
SEGGMS 0.0229 -0.0777 -0.0614 
 (0.0200) (0.0535) (0.0469) 
Constant 0.961*** 1.496*** 1.747*** 
 (0.00857) (0.0229) (0.0199) 
    
Observations 1,580 1,473 1,473 
R-squared 
F-statistic 

0.003 
1.45 

0.014 
7.09*** 

0.008 
4.28*** 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
 (Model 3) (Model 3) 
VARIABLES 3a. Has Student Loans 3b. $10k+ loans 
   
GMSSCHL -0.270*** -0.335*** 
 (0.0304) (0.0248) 
SEGHS -0.0228 0.00572 
 (0.0319) (0.0364) 
SEGGMS 0.0570 -0.0123 
 (0.0490) (0.0408) 
Constant 0.778*** 0.406*** 
 (0.0187) (0.0217) 
   
Observations 1,519 1,580 
R-squared 
F-statistic 

0.068 
36.83*** 

0.158 
99.59*** 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
 (Model 4) (Model 4) (Model 4) (Model 4) 
VARIABLES 4a. Works Outside of 

School 
4b. Works 10+ Hours 4c. Works 20+ Hours 4d. Works 30+ Hours 

     
GMSSCHL -0.112*** -0.135*** -0.0719** -0.0168 
 (0.0304) (0.0317) (0.0291) (0.0243) 
SEGHS 0.000330 -0.00294 -0.0132 -0.00558 
 (0.0336) (0.0360) (0.0346) (0.0283) 
SEGGMS -0.00460 -0.000911 -0.00657 0.00172 
 (0.0490) (0.0511) (0.0467) (0.0390) 
Constant 0.711*** 0.619*** 0.330*** 0.182*** 
 (0.0201) (0.0215) (0.0208) (0.0171) 
     
Observations 1,580 1,580 1,580 1,580 
R-squared 
F-Statistic 

0.014 
7.67*** 

0.019 
10.00*** 

0.007 
3.87*** 

0.001 
0.270 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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APPENDIX F: Sensitivity Analysis – Public School Models 
 (1) (2) (3) (4) (5) (6) (7) 
VARIABLES Enrollment 

Status 
Top Half GPA Top Quartile 

GPA 
Any Loans $10k+ Loans Any Work Work 10+ hrs 

        
GMSSCHL -0.00848 0.0321 0.0266 -0.291*** -0.355*** -0.0784** -0.0925** 
 (0.0111) (0.0378) (0.0330) (0.0323) (0.0268) (0.0343) (0.0360) 
SEGHS -0.0124 -0.0717* -0.0321 -0.0223 -0.00108 0.00322 -0.00385 
 (0.0125) (0.0399) (0.0348) (0.0361) (0.0301) (0.0361) (0.0379) 
SEGGMS 0.0309* -0.0274 -0.0363 0.0550 -0.00253 -0.0155 -0.0249 
 (0.0174) (0.0556) (0.0486) (0.0505) (0.0420) (0.0505) (0.0530) 
CURRENROLLED_1    0.198** 0.0223 0.640*** 0.570*** 
    (0.0904) (0.0741) (0.0892) (0.0936) 
WKHRSWEEK_1  -0.00582 -0.0141* 0.0227*** 0.0115   
  (0.00918) (0.00801) (0.00845) (0.00702)   
CURRGPA_1    -0.0218*** 0.00246 0.00325 0.00388 
    (0.00792) (0.00610) (0.00792) (0.00831) 
ANYCHILD_1 0.0185 0.0888 0.0254 -0.0452 0.0385 0.0168 -0.0446 
 (0.0199) (0.0678) (0.0592) (0.0576) (0.0481) (0.0575) (0.0604) 
HISPANIC -0.0303** 0.00265 -0.0248 -0.0226 0.0323 -0.0513 -0.0708 
 (0.0144) (0.0463) (0.0405) (0.0416) (0.0349) (0.0415) (0.0436) 
ASIAN -0.0257*** -0.0806*** -0.0621** 0.0576** 0.0517** 0.00770 0.0246 
 (0.00896) (0.0287) (0.0251) (0.0263) (0.0218) (0.0263) (0.0276) 
BLACK 0.00406 0.0969*** 0.0583** -0.0737*** -0.0587*** -0.0468** -0.0691*** 
 (0.00810) (0.0262) (0.0229) (0.0236) (0.0196) (0.0237) (0.0249) 
MALE 0.000266 -0.0253 -0.0569** -0.0192 0.0106 -0.0201 -0.0301 
 (0.00954) (0.0302) (0.0264) (0.0276) (0.0230) (0.0276) (0.0289) 
FATHEDUC_1 0.00203 0.00875 0.0145 -0.0329*** -0.0198** 0.00287 0.000594 
 (0.00401) (0.0128) (0.0112) (0.0116) (0.00968) (0.0117) (0.0122) 
MOTHEDUC_1 -0.00583 0.0130 0.00130 0.0105 -0.00274 -0.00503 -0.00531 
 (0.00458) (0.0148) (0.0129) (0.0133) (0.0110) (0.0133) (0.0139) 
RELGIOHS_1 0.0420 -0.190 -0.104 0.0783 0.142 0.207 0.327** 
 (0.0538) (0.164) (0.143) (0.153) (0.130) (0.153) (0.161) 
PRIVATTHS_1 0.0194 -0.00438 0.0237 0.0276 0.0300 0.0388 0.0519 
 (0.0255) (0.0804) (0.0702) (0.0728) (0.0616) (0.0728) (0.0764) 
CHNGSCHLGMS_1 0.00683 0.0155 0.0359 -0.0169 -0.0407 0.0231 0.0659* 
 (0.0115) (0.0366) (0.0319) (0.0332) (0.0277) (0.0332) (0.0349) 
CUREDLVL_1 0.0709*** 0.0725*** 0.0629*** -0.0155 0.0421*** 0.0180 0.0192 
 (0.00536) (0.0183) (0.0160) (0.0164) (0.0137) (0.0164) (0.0172) 
DECLMAJOR_1 0.278*** 0.210** 0.187** -0.0962 0.0405 -0.00323 -0.0671 
 (0.0257) (0.0987) (0.0862) (0.0773) (0.0644) (0.0773) (0.0811) 
HIGHDEGR_1 0.00513 0.0243** 0.0271*** 0.00525 0.00620 -0.0248*** -0.0224** 
 (0.00326) (0.0106) (0.00927) (0.00946) (0.00789) (0.00944) (0.00991) 
COMPDEG_1 0.0187 0.0599 0.0225 0.0904 -0.0251 -0.00675 0.0161 
 (0.0195) (0.0911) (0.0795) (0.0591) (0.0471) (0.0591) (0.0620) 
ATTNDGRAD_1 0.0552*** 0.0140 -0.0206 0.0427 0.00271 0.0441 0.0230 
 (0.0156) (0.0515) (0.0449) (0.0450) (0.0378) (0.0450) (0.0472) 
FEELGOOD_1 0.0163** 0.0487** 0.0478*** -0.0102 0.0289* 0.0131 -0.00648 
 (0.00636) (0.0207) (0.0181) (0.0187) (0.0154) (0.0187) (0.0196) 
DOASWELL_1 -0.0105* 0.0570*** 0.0335** -0.0280 0.00126 0.0106 0.0363** 
 (0.00589) (0.0186) (0.0162) (0.0171) (0.0143) (0.0171) (0.0180) 
SATSCORE 0.00148 0.00792* 0.00714* -0.00220 0.00245 0.00343 -0.000634 
 (0.00135) (0.00438) (0.00382) (0.00395) (0.00327) (0.00395) (0.00414) 
ACTSCORE 0.000735 0.00150 0.00400 -0.00450 -0.00250 0.0117*** 0.0102*** 
 (0.00123) (0.00397) (0.00347) (0.00361) (0.00298) (0.00360) (0.00377) 
APEXAMS -0.00409 -0.00883 -0.0108 -0.00352 -0.00823 -0.0126 -0.0159* 
 (0.00285) (0.00919) (0.00802) (0.00830) (0.00690) (0.00828) (0.00869) 
TOTALLOANS_1  -0.0469*** -0.0288**   0.0172 0.0247* 
  (0.0139) (0.0121)   (0.0127) (0.0134) 
Constant 0.385*** 0.202 0.878*** 0.972*** -0.0265 0.140 0.293 
 (0.0752) (0.267) (0.234) (0.224) (0.185) (0.224) (0.235) 
        
Observations 1,442 1,306 1,306 1,388 1,442 1,388 1,388 
R-squared 0.241 0.088 0.072 0.121 0.199 0.107 0.103 

Standard errors in parentheses  *** p<0.01, ** p<0.05, * p<0.1
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