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Executive Summary  
Policies and practices throughout the educational pipeline harm the educational attainment of black 

and Hispanic Americans, who are 14 to 20 percentage points less likely than white Americans to have at 

least a bachelor’s degree. Racial and ethnic gaps in graduation rates at public colleges and universities 

are a significant part of the problem.  

In Virginia, there is a 16 percentage-point gap in graduation rates between minority students and 

white and Asian students at four-year colleges and a 12 percentage-point gap at two-year colleges. 

(“Minority students” refers to students who identify as black, Hispanic, American Indian or Native 

Alaskan, Native Hawaiian or Pacific Islander, or multiple races. We group Asian students with white 

students because both groups tend to have high college graduation rates, on average. This grouping is 

for the purposes of illustration. The methods we use here can be used to understand disparities 

between many different groups of interest.) These gaps vary dramatically by college. At some colleges, 

the gap is as large as 35 percentage points. At others, minority students graduate at higher rates than 

white and Asian students. These gaps are smaller in Connecticut and at two-year colleges but are still 

worrisome.  

This report draws on detailed student-level data from Virginia and Connecticut to help institutional 

leaders and state policymakers better understand equity gaps in college completion rates at two- and 

four-year colleges. We examine how academic preparation, financial circumstances, individual 

institutions, segregation, and structural factors affect these gaps. 

We first take the view of institutional leaders trying to understand how much differences in student 

characteristics might drive racial or ethnic gaps in graduation rates at individual colleges by adjusting 

these gaps for such factors as academic preparation and family circumstances. We find that the gap 

shrinks at nearly all colleges once we make this adjustment. In other words, differences in student 

background and academic preparation explain a great deal, but not all, of the graduation rate gap.  

But even after adjustments, the gaps at some colleges remain high—in one instance, nearly 20 

percentage points—and vary widely across colleges. We cannot rule out the possibility that gaps could 

be further reduced by factors we do not observe (e.g., the racial wealth gap), but the evidence suggests 

that colleges vary in how much they support their minority students as compared with their white and 

Asian peers. 
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We next take a statewide view concerning long-standing historical inequities in higher education 

systems—and American society more broadly—that harm the outcomes of black students relative to 

white students. We provide a statistical decomposition of the black-white gaps in graduation rates 

statewide into different components, including academic preparation, financial circumstances, college 

segregation, and other structural factors.  

Consider the nearly 20 percentage-point black-white graduation gap at four-year colleges in 

Virginia. Equalizing the average difference in SAT scores and high school grade point average (GPA) 

across races would close this gap by 45 percent. Differences in student financial circumstances 

(measured as reported household income in financial aid applications) explain another 16 percent of the 

gap. In other words, about 60 percent of the black-white disparity in college-level success stems from 

precollege inequality in college readiness and financial strain.  

Racial and ethnic inequity in access to high-graduation-rate colleges also plays a sizable role in the 

statewide graduation gap. Colleges, especially four-year colleges, do not enroll students of different 

races or ethnicities in equal proportions, even after controlling for SAT scores and high school GPA. Our 

estimates suggest that if black students attended each college in the state at similar rates as white 

students, and black students received the same benefit from attending these schools that white 

students do, the gap would close an additional 29 percent.  

This finding is driven by white students being more likely to attend high-graduation-rate colleges, 

controlling for preparedness and financial need. Together with the estimates above, our results suggest 

that about 90 percent of the black-white gap in university graduation rates in Virginia is associated with 

gaps in college readiness, financial strain, and access to high-quality colleges (segregation). We find 

similar results for four-year colleges in Connecticut and two-year colleges in both states, although 

college segregation is not a significant factor in the two-year sector. 

These approaches to understanding equity gaps in college graduation rates could be incorporated 

into equity audits conducted by institutional leaders and state policymakers, such as those currently 

being considered.1 Understanding the roles played by factors both inside and outside higher education 

is critical to designing higher education policies that equitably serve all students.



Understanding Equity Gaps 
Differences in educational attainment by race and ethnicity are well documented. In 2016, 21 percent 

of black people had a bachelor’s degree or more, compared with 35 percent of white people, 15 percent 

of Hispanic people, and 54 percent of Asian people.2 These differences in degree attainment reflect 

policies and practices throughout the educational pipeline that lead black and Hispanic students to 

graduate from high school, enroll in college, and graduate from college at lower rates than white and 

Asian students (Bowen, Chingos, and McPherson 2009). 

Gaps in college graduation rates persist across sectors of higher education in both Connecticut and 

Virginia, where we have access to detailed data. In Virginia, college graduation rates differ between 

minority students and white and Asian students by 16 percentage points at four-year colleges and 12 

percentage points at two-year colleges. In Connecticut, these figures are 8 and 7 percentage points, 

respectively. (“Minority students” refers to students who identify as black, Hispanic, American Indian or 

Native Alaskan, Native Hawaiian or Pacific Islander, or multiple races. We group Asian students with 

white students because both groups tend to have high college graduation rates, on average. This 

grouping is for the purposes of illustration. The methods we use here can be used to understand 

disparities between many different groups of interest.) These gaps are even larger between black and 

white students. Moreover, they vary substantially across colleges. At some colleges, the gap is as large 

as 35 percentage points. At others, minority students graduate at higher rates than white and Asian 

students.  

Policymakers seeking to narrow equity gaps in college graduation rates need to understand what 

causes these gaps, both within and across colleges. Do they reflect differences in student characteristics 

correlated with race or ethnicity, such as family income or academic preparation? Are they the result of 

minority students attending lower-quality institutions than white and Asian students? 

We first take the view of policymakers at individual colleges, who are most interested in what may 

explain differences in outcomes at their institution. Drawing on related work (Blom, Rainer, and 

Chingos 2020), we calculate adjusted differences in graduation rates that account for factors likely to 

affect student outcomes, such as family income and academic preparation. At some colleges, these 

factors entirely explain gaps in graduation rates by race or ethnicity. At others, sizeable gaps remain. 

In the second section of this report, we take the view of state policymakers who are interested in 

what happens in individual colleges and statewide. For example, state policies can affect both where 

students enroll in college and what happens to them when they get there. We measure how much the 



 2  U N D E R S T A N D I N G  E Q U I T Y  G A P S  
 

statewide black-white gap in college graduation rates can be explained by differences in student 

characteristics, differences in where students enroll, and other factors. We find that a large share of the 

graduation gap can be explained by differences in average student college preparedness by race or 

ethnicity, but another important determinant is unequal access to colleges with high graduation rates.  

Adjusted Gaps in Graduation Rates 

Graduation rates by race or ethnicity are a commonly used metric in higher education. The federal 

government has required institutions to report these measures annually since 1990 (Cook and Pullaro 

2010). Disaggregated graduation rates are an important metric summarizing how likely different 

groups are to earn a degree. But the raw data provide an incomplete picture, as they reflect which 

students enroll in a college (the result of decisions made by students and the college itself) and how well 

they are served. 

Attempting to separate the role race and ethnicity play from potentially correlated factors can be 

useful. In this section, we calculate adjusted gaps in graduation rates to determine how likely minority 

students are to graduate, compared with white and Asian students with similar characteristics. 

We are not the first to attempt to understand how student characteristics affect the racial and 

ethnic gap in graduation rates. Carnevale and Strohl (2013) show not only that postsecondary access as 

a whole—as well as by institution—differ by race or ethnicity but that these differences persist even 

after measures of college readiness are taken into account. Flores, Park, and Baker (2017) show that 

more than half the gap can be explained by precollege characteristics. Similarly, Fletcher and Tienda 

(2010) show that controlling for class rank and test scores shrinks but does not eliminate the 

achievement gap for college students in Texas. They further show, however, that the gap can be 

eliminated or even reversed by accounting for the high school attended, underlining the importance of 

precollege investment in student preparation. 

Others have studied differences in achievement for minorities by type of institutions. Using 

propensity score matching technique to match students at minority-serving institutions to those at 

traditional institutions, Flores and Park (2015) find no significant differences in minority completion 

rates between the two types of institutions. Melguizo (2010), on the other hand, finds that students of 

color are more likely to graduate from more-selective institutions. 

Our adjustment takes into account student gender, measures of family income (e.g., Pell grant 

receipt, family income, free and reduced-price lunch status, dependent or independent status, and 
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family size), whether the student is out of state, and student preparation (measured using college 

entrance exam scores, weighted high school GPA, high school standardized test scores, whether the 

student graduated from high school in the previous year, and high school attendance rates). The models 

differ slightly between Virginia and Connecticut (because of differences in data availability) and 

between two- and four-year colleges (because of differences in student characteristics and data 

availability). Two-year models also full-time or part-time status. We estimate separate models for each 

institution, so the relationship between student characteristics and graduation rates can differ across 

institutions. But within an institution, the relationships between graduation and each covariate is 

assumed to be the same for all students. In other words, the likelihood of graduation given a particular 

test score is assumed to be the same for all students. We relax this assumption in the next section. 

Data 

We use student-level data from the Virginia Longitudinal Data System and the Connecticut Preschool 

through Twenty and Workforce Information Network. For the two-year college analysis in Connecticut, 

we use cohorts entering college in fall 2010, 2011, and 2012. For all other analyses, we use cohorts 

entering college in fall 2009, 2010, 2011, and 2012. The Virginia data include all public and private 

nonprofit four-year colleges and all community colleges. The Connecticut data include all five public 

four-year colleges, two private nonprofit four-year colleges, and all community colleges.3 To be 

included, students must have complete data for all variables. We do not report results when there are 

fewer than 30 minority students or 30 white and Asian students. 

Appendix tables A.1 through A.4 summarize the graduation rates and characteristics included in the 

model for community colleges in Virginia, community colleges in Connecticut, four-year colleges in 

Virginia, and four-year colleges in Connecticut. 

Community Colleges 

Figure 1 shows the raw and adjusted six-year graduation rates for community colleges in Virginia. Raw 

gaps, indicated by blue dots, range from more than 30 percentage points to less than 10 percentage 

points, but all gaps are positive. In other words, at no Virginia community college do minority students 

graduate at a higher rate than white and Asian students. Accounting for gender; Pell status; income; 

family size; high school achievement, attendance, and graduation status; full-time and part-time status; 

and independent or dependent status, the adjusted gaps (yellow dots) are lower in every case. In other 

words, some of the difference in graduation rates by race or ethnicity can be explained by factors in our 
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model, such as family income and academic preparation. At the same time, many of these gaps remain 

high, even after adjustments: some are still close to, or even greater than, 10 percentage points, and the 

gap at one college is more than 25 percentage points. 

The order in which colleges rank by graduation rate gap also changes after adjustments, but this 

affects some colleges more than others. Southwest Virginia Community College has the 5th-highest 

raw gap in graduation rates, but after adjustments, it drops to 13th. Conversely, Northern Virginia 

Community College has the 2nd-smallest unadjusted gap but the 10th-largest adjusted gap. As a whole, 

the raw and adjusted gaps are about 0.88 correlated for these institutions, suggesting that although it is 

important—especially for certain institutions—to incorporate these adjustments, student 

characteristics do not explain the disparate outcomes between racial and ethnic groups. 

FIGURE 1 

Raw and Adjusted Six-Year Graduation Gaps  

between Minority Students and White and Asian Students 

Community colleges, Virginia, 2009–12 

URBAN INSTITUTE 

Source: Analysis of Virginia Longitudinal Data System data. 
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than minority students), and many colleges decrease their graduation gaps by 50 percent or more 

(although most still exhibit some gap). The gap at one college increases.  

In general, the graduation gap is larger among Virginia community colleges than among Connecticut 

community colleges, both in raw and in adjusted terms, despite a richer set of controls in Virginia. State 

context matters. 

FIGURE 2 

Raw and Adjusted Six-Year Graduation Gaps  

between Minority Students and White and Asian Students 

Community colleges, Connecticut, 2009–12 

 

URBAN INSTITUTE 

Source: Analysis of Connecticut Preschool through Twenty and Workforce Information Network data. 

Note: CC = community college. 
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(Hampton University and Virginia State University, both historically black colleges and universities, or 

HBCUs) where minority students out-graduate white and Asian students. In nearly all instances, the 

adjustment does make the gap smaller (or more negative, at the University of Virginia or Virginia State 

University), but the size of the adjustment varies dramatically. In several instances, after adjustments, 

the gap has a negative sign, indicating minority students graduate at higher rates than white and Asian 

students. 

FIGURE 3 

Raw and Adjusted Six-Year Graduation Gaps  

between Minority Students and White and Asian Students 

Four-year public and private nonprofit colleges, Virginia, 2009–12 

 

URBAN INSTITUTE 

Source: Analysis of Virginia Longitudinal Data System data. 

Note: UVA = University of Virginia. 
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What types of institutions might have larger gaps? For both raw and adjusted graduation gaps, we 

see that schools with larger shares of minority students have smaller graduation gaps (figures 4 and 5). 

In other words, at the institutions, minority students tend to do as well as, or better than, their white 

and Asian peers (although the relationship is attenuated after adjustments). This does not appear to be 

the case for Virginia community colleges, where the relationship is effectively flat. 

FIGURE 4 

Raw Graduation Gaps and Minority Share 

Four-year colleges, Virginia, 2009–12 

 

URBAN INSTITUTE 

Source: Analysis of Virginia Longitudinal Data System data. 
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FIGURE 5 

Adjusted Graduation Gaps and Minority Share 

Four-year colleges, Virginia, 2009–12 

 

URBAN INSTITUTE 

Source: Analysis of Virginia Longitudinal Data System data. 
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FIGURE 6 

Raw and Adjusted Six-Year Graduation Gaps  

between Minority Students and White and Asian Students 

Four-year public and selected private nonprofit colleges, Connecticut, 2009–12 

  

URBAN INSTITUTE 

Source: Analysis of Connecticut Preschool through Twenty and Workforce Information Network data. 
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states have suffered the worst injustices over the longest period, going back hundreds of years, 

beginning with slavery. Understanding how much the higher education system reduces or perpetuates  

inequities between white and black people is important to both researchers and society in general. 

Other disparities are also important, but we focus on the black-white gap for these reasons. The 

methods presented in this section, as with those in the previous section, can be applied to other groups 

of interest. 

Here, we indentify the main determinants of the statewide black-white gap in college graduation 

rates, for both four- and two-year institutions. Racial differences in college matriculation and 

completion are of interest to policymakers and researchers alike and have been studied in other 

contexts (Arcidiacono and Koedel 2014; Bowen, Chingos, and McPherson 2009; Flores, Park, and Baker 

2017; Hoxby and Turner 2013; Koedel 2017).  

Following the applied literature in labor economics on describing equity gaps in outcomes, we use a 

Oaxaca decomposition, a standard tool pioneered by Oaxaca (1973) that provides a statistical 

decomposition of the gap in average outcomes between two groups—in our case, the six-year 

graduation gap between white and black students. The first component of the gap is the explained 

component, or the share of the gap attributable to racial gaps in student characteristics correlated with 

graduation, such as SAT scores. The other component of the gap, the unexplained component, is not 

accounted for by differences in predictors of success and instead indicates racial differences in the 

statistical link between these predictors and outcomes. This second component is frequently attributed 

to discrimination in the wage economics literature, but in our case, it captures a mix of factors related to 

how different racial groups interact with the higher education system and structural racial inequities 

such as discrimination (Card, Cardoso, and Kline 2016; Gerard et al. 2018). 

The mechanics of our Oaxaca decompositions are based on the estimation of linear probability 

models of college graduation separately by race, using various predictor variables, including college 

indicators. See appendix B for a technical description of the Oaxaca decomposition framework we use.  

Oaxaca decompositions also incorporate an important implicit assumption. The decomposition 

formula relies on a counterfactual, which assigns the coefficients of one group to the other group 

(appendix B). We follow the literature by using the counterfactual assigning the white students’ 

estimated coefficients to black students. Theoretically, this assumes that structural factors are  

“undistorted” for white students but are “distorted” for black students. Thus, intuitively, our 

counterfactual assumes that the status quo of white students in higher education is what black students 
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would experience were it not for structural factors stemming from long-standing racial inequities in 

higher education.  

We first look at Virginia’s four-year colleges in 2009–12. We delineate our analysis sample as 

follows. Because our analysis focuses on understanding disparities between black and white students in 

higher education, we drop HBCUs from the analysis. Our estimates will be based on within-school racial 

disparities, and making such comparisons for HBCUs does not make sense.  

We also drop schools that do not have at least one black and one white student or have total 

enrollment lower than 30 students.4 In addition, we restrict the sample to full-time students with 

college preparedness data, as we anticipate that preparedness will be an important predictor of 

graduation gaps.5 These restrictions result in a sample of 85,078 white and 14,684 black students.  

TABLE 1 

Summary Statistics of Our Sample of Virginia University Students 

  

White Black 

Mean SD Mean SD 

Female 0.55 (0.50) 0.59 (0.49) 

Six-year graduation rate  0.75 (0.43) 0.58 (0.49) 

Took SAT 0.97 (0.18) 0.93 (0.25) 

SAT mathematics (std.) 0.07 (0.86) -0.69 (0.73) 

SAT reading (std.) 0.13 (0.89) -0.58 (0.79) 

High school GPA 3.60 (0.52) 3.26 (0.53) 

Did not file for financial aid 0.24 (0.43) 0.07 (0.25) 

Household income 111,045 (72,106) 64,829 (54,069) 

Family size 4.00 (1.29) 3.58 (1.48) 

Out-of-state student 0.22 (0.41) 0.21 (0.41) 

International 0.01 (0.07) 0.02 (0.15) 

N 85,078 14,684 

Source: Analysis of Virginia Longitudinal Data System data.  

Note: GPA = grade point average; SD = standard deviation; std. = standardized to have mean = 0 and standard deviation = 1 in the 

population. 

Four-Year Colleges in Virginia 

Table 1 summarizes the characteristics of the Virginia sample of four-year college students. Black 

students had a six-year graduation rate of about 58 percent, and white students had a 74 percent 

graduation rate, resulting in a 17 percentage-point black-white graduation gap. For both groups, a slight 

majority of students are female. There are notable racial gaps in measures of student college 

preparedness, most prominently in standardized SAT mathematics and reading scores but also in high 

school GPAs and the share of students who took the SAT. The average white university student in 
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Virginia had a 97 percent likelihood of having taken the SAT and scored 0.07 standard deviations above 

the state average in SAT math. The average black student had a 93 percent likelihood of taking the SAT 

and scored 0.69 standard deviations below the state mean in SAT math.  

We are interested in unpacking how much the graduation gap is associated with these differences 

in college readiness, relative to other factors. If preparedness explains a large share of the gap, this may 

indicate that policies aimed at improving these aspects of college readiness could improve graduation 

rates, but these policy recommendations should be approached with caution, as our decomposition 

exercise is not meant to indicate causal relationships. Notably, all the empirical statements we make 

here are “partial equilibrium” relationships. That is, we cannot be sure that implementing a policy to 

equalize student preparedness would not have marketwide impacts on higher education systems that 

would change the statistical relationships we used to perform our decomposition exercise.  

There are also notable differences by race in financial need and other student characteristics. 

Ninety-three percent of black students filed for financial aid at their institutions and had an average 

household income of about $65,000. Seventy-six percent of white students filed for financial aid and 

had an average household income of $111,045. Our decomposition framework allows us to estimate 

how much of the graduation gap is caused by differences in student financial circumstances versus 

differences in the way that race interacts with financial need and whether this matters for the overall 

graduation racial gap.  

We estimate linear models of graduation status as a function of these variables, as well as cohort 

indicators and indicators for the 36 universities in the data, separately for black and white students. We 

perform the Oaxaca decomposition and report the results in table 2. Out of the 17 percentage-point 

graduation gap between black and white students, 45 percent of the gap (7.6 percentage points) is 

caused by mean differences in our measures of student preparedness, namely SAT scores and high 

school GPA. This means that if black students enjoyed the same return on college preparation that 

white students do, closing the gap in high school test scores and grades would eliminate 45 percent of 

the college graduation gap, all else equal. This component is precisely estimated, as noted by the small 

standard error.  

Observed racial differences in student financial circumstances explain about 16 percent of the gap. 

This is in line with the literature documenting the impact of economic instability on educational 

attainment (Bowen and Bok 1998). Black students are more likely to experience financial need than 

white students, and this explains a significant portion of the gap (table 1). This evidence supports the 
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claim that alleviating economic inequality between racial groups would improve black educational 

attainment.  

Unexplained components of financial need are also large, albeit imprecisely estimated and not 

statistically different from zero. This suggests that increases in income are less predictive of college 

success for black students, relative to white students. 

We now report on the component of the gap attributable to college indicators (i.e., variables equal 

to 1 if a student attended that college and 0 otherwise), which relates the gap to college segregation and 

differences in college “value-add,” as we explain below. If we include only college indicators in the 

regression, their coefficient estimates would simply reflect raw average differences in graduation rates 

between colleges. Once we add the additional control variables, the typical language used to describe 

these coefficients is college “effects” or “value added,” though such causal language is most likely 

unwarranted. More precisely, the coefficients on college indicators capture the residual correlation 

between attending a given college and the chance of graduation, net of selection into colleges based on 

students’ college readiness, financial circumstances, and other variables. This means the differences in 

the value-added coefficients cannot be explained by differences in, say, the average SAT scores or 

students’ household income. 

Noting that the average of college indicators equals the statewide share of university students that 

attend that college, one can see that the explained component of the graduation gap driven by college 

indicators represents racial differences in exposure to different colleges. In other words, this is the 

portion of the graduation gap attributable to the fact that, on average, white and black students are 

exposed to different colleges, which is a way of defining colleges’ racial segregation.  

What do we mean by “segregation”? Attending an institution of higher education is the outcome of 

a complex process that depends on college admission policies, geographic dispersion of colleges and 

students, the preferences and resources of students and families, and other factors. When we analyze 

racial stratification in college attendance, which we call segregation, we acknowledge that it is the 

outcome of this complex process. 

College racial stratification explains 29 percent (4.9 percentage points) of the racial gap in 

university graduation rates in Virginia. The estimate strongly suggests that unequal access to high-

quality colleges based on race—an inequity that cannot be explained by racial differences in college 

readiness or finances —is the second-largest component of the graduation gap, behind only racial gaps 

in college readiness. This estimate assumes that colleges would give black students the same value-add 

they give white students if black students were “integrated”—that is, if their distribution among colleges 
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mimicked that of white students. Thus, if one were to place black students across colleges using the 

same rate as white students and provide black students the same value-add provided to white students 

(and keeping all else equal), the graduation gap would close by slightly less than a third, which is 13 

percentage points more than we would expect from closing gaps in financial need.  

The unexplained component for these college indicators measures how differences in race-specific 

college value-add drive the gap in graduation rates—that is, racial differences in the college indicators. 

Perhaps surprisingly, this component is negative and sizable (-11 percent), but it is noisily estimated and 

not statistically different from zero. This means our estimates of college value-add tend to be higher for 

black students at colleges black students are more likely to attend, because these averages are 

weighted by the distribution of black students among colleges. This would seem to suggest that the 

average black university student attends a college that provides slightly higher value-add to black 

students than to white students. But given the imprecision of this estimate, we lend little credence to 

this finding.  

TABLE 2 

Oaxaca Decomposition of the Virginia Black-White Gap in University Six-Year Graduation Rates  

  
Graduation Rate Preparation Finances College Indicators Other 

factors Black Gap Exp. Unexp. Exp. Unexp. Exp. Unexp. 

All 0.58 0.17 0.076 0.001 0.027 0.036 0.049 -0.018 -0.002 

(%)   45.0 0.6 16.0 21.3 29.0 -10.7 -1.2 

SE   (0.017) (0.015) (0.003) (0.031) (0.013) (0.011)  
Male 0.50 0.21 0.089 -0.003 0.026 0.041 0.048 0.001 0.009 

(%)   42.6 -1.4 12.4 19.6 23.0 0.5 4.3 

SE   (0.019) (0.019) (0.004) (0.040) (0.012) (0.011)  
Female 0.64 0.15 0.073 -0.021 0.028 0.022 0.049 -0.011 0.006 

(%)   50.3 -14.5 19.3 15.2 33.8 -7.6 4.1 

SE   (0.015) (0.025) -0.004 (0.034) (0.013) (0.011)   

Source: Analysis of Virginia Longitudinal Data System data.  

Notes: Exp. = explained; SE = standard error; Unexp. = unexplained. Standard errors (reported in parenthesis) are clustered at the 

college level. Full-time and out-of-state status variables also include cohort effects. Out-of-state status is not included in the two-

year college models.  

These seemingly contradictory findings warrant further investigation of the relationship between 

college value-add and college segregation. In figure 7, we present evidence on the segregation of 

Virginia universities, reporting the share of each racial group attending each of the 36 universities in our 

data. Colleges are ordered from highest to lowest based on the share of the statewide black university 

student population that they serve. It is notable that three universities serve about 50 percent of the 

state’s black students. Moreover, the schools with the highest representation of white students have 

relatively low black enrollment. Finally, there are several small schools in which there is a considerable 
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exposure gap: some have a much larger black share than white share and vice versa. This figure 

supports the claim that universities in Virginia are racially segregated, which could be caused by 

demand-side factors, supply-side factors, or both.  

FIGURE 7 

Evidence of Racial Segregation in Virginia’s Universities 

 

URBAN INSTITUTE 

Source: Analysis of Virginia Longitudinal Data System data. 
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Note: The share of group’s total enrollment is the share of all Virginia university students that attend a given college, computed 

separately by race.  

Given this backdrop of racial stratification, we estimate linear regression models in which the race-

specific coefficients on our college indicators are the outcome of interest and the racial shares 

presented in figure 7 are the explanatory variables. These models explore the correlation between 

college effects (i.e., the part of the association between graduation and enrollment at an institution that 

cannot be explained by SAT scores, full-time status, or financial need) and the state share of white or 

black students at that college. These models look at the relationship between college quality (i.e., their 

adjusted graduation rates) and student sorting into colleges, where “sorting” refers to the complicated 

two-sided process of college application and admission.  

Column 1 in table 3 shows that the higher the white share of students in a given college, the higher 

the college’s estimated value-add (estimated with the sample of white students). This relationship is 

statistically significant even with the small number of observations (figure 8). Column 2 shows that the 

same is not true for black students, since the coefficient is negative and indistinguishable from zero and 

the model has essentially zero explanatory power. Tellingly, when we estimate a model that controls for 

both the black and white shares of students (column 3), significant, opposing-sign coefficients emerge, a 

positive one for white students and a negative one for black students. What this means is that 

conditional on the black share of students, among colleges with similar black shares, a higher white 

share is associated with higher graduation rates. Conversely, among colleges with similar white shares, 

a higher black share predicts lower college quality. This suggests that white students attend colleges 

with a high value-add (i.e., higher adjusted graduation rates) while black students attend colleges with a 

low value-add. This finding is remarkable because it shows that—controlling for college readiness and 

financial need—white students attend colleges that graduate more of their pupils at higher rates than 

black students. 

This claim is strengthened by the evidence in columns 4 through 6 of table 3, which presents 

estimates for a parallel set of models but instead uses college value-added estimates from the model 

using only black students. The relationships described above continue to hold across the board, though 

they are noisier (this is to be expected, given the smaller sample of black students). White students are 

more likely to attend the colleges that graduate black students at higher rates. Moreover, conditional 

on a college’s white share, a higher black share is associated with lower black-specific value-add. We 

can be sure these patterns are not explained by racial differences in the metrics typically used to assess 

college readiness during the admissions process, because we control for them in our models. 
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TABLE 3 

Correlation between College Value-Add and Segregation 

  

White Value-Add Black Value-Add 

(1) (2) (3) (4) (5) (6) 

White share 1.158***  1.531*** 1.041*  1.251** 

 (0.422)  (0.428) (0.581)  (0.595) 

Black share  -0.046 -0.575***  0.108 -0.325 

 
 (0.283) (0.160)  (0.334) (0.199) 

Constant -0.019 0.015 -0.014 -0.068* -0.041 -0.065 

  (0.029) (0.026) (0.031) (0.037) (0.033) (0.039) 

R-squared 0.11 0.00 0.15 0.06 0.00 0.07 

N 35 35 35 35 35 35 

Source: Analysis of Virginia Longitudinal Data System data. 

Note: Robust standard errors are reported in parenthesis.  

* p < 0.10; ** p < 0.05; *** p < 0.01. 

As noted above, however, we also find evidence that the average black student attends a college 

that provides slightly more value-add to black students than to white students, though the finding is 

noisy and not significantly different from zero. How can both these findings coexist? One explanation 

could be that, while black students may more frequently attend colleges that provide slightly more 

value to black students than to white students, this “sorting on gains” effect—whose existence is already 

dubious—pales in comparison with the effect of sorting on the level of college quality. Because white 

students have higher representation in colleges with high graduation rates than do black students, 

college segregation explains a large share of the graduation gap. More research is needed to understand 

the mechanisms and consequences of these student sorting patterns, which are a function of both 

demand-side and supply-side factors.  
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FIGURE 8 

Race-Specific College Value-Add and College Segregation 

 

URBAN INSTITUTE 

Source: Analysis of Virginia Longitudinal Data System data. 

Notes: OLS = ordinary least squares regression. College value-added measures are the ordinary least squares coefficient on 

college indicators in race-specific models that control for student characteristics.  
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TABLE 4 

Summary Statistics of Virginia Community College Student Sample 

  
White Black 

Mean SD Mean SD 

Female 0.49 (0.50) 0.54 (0.50) 

Six-year graduation rate  0.34 (0.47) 0.17 (0.37) 

HS math score (std.) 0.16 (0.98) -0.44 (0.82) 

HS reading score (std.) 0.25 (0.97) -0.49 (0.87) 

Did not file for financial aid 0.45 (0.50) 0.17 (0.38) 

Household income 52,096 (40,894) 33,443 (31,869) 

Family size 3.63 (1.38) 3.38 (1.53) 

Full-time student 0.74 (0.44) 0.65 (0.48) 

N 34,734 13,500 

Source: Analysis of Virginia Longitudinal Data System data. 

Note: HS = high school; SD = standard deviation; std. = standardized to have mean = 0 and standard deviation = 1 in the 

population. 

Because most community college students did not take the SAT and because high school GPA is 

observed only on university records, we rely on standardized high school test scores in mathematics 

and reading to proxy for college readiness. On average, white students score 0.16 standard deviations 

higher than the state mean in math (and 0.25 in reading). In contrast, black students score 0.44 standard 

deviations below the state mean in math (and 0.49 in reading). This suggests that racial gaps in college 

readiness are more severe in the community college sector than in the university sector.  

As is true of universities, community college students have large racial gaps in financial need, 

although all students come from lower-income backgrounds relative to students in the four-year sector. 

Eighty-three percent of black students filed for financial aid, with an average household income of 

about $33,000 (versus 55 percent and $52,000, respectively, for white students). In addition, unlike the 

four-year college sector, community colleges also show racial gaps in full-time student status. Seventy-

four percent of white community college students enrolled full time in their first semester, while only 65 

percent of black students did so. As we will see, this gap has important implications for the graduation 

rate gap. 
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TABLE 5 

Oaxaca Decomposition of Virginia Black-White Gap  

in Community College Six-Year Graduation Rates  

 

Graduation Rate Preparation Finances Full-Time Status 
College 

Indicators Other 
Factors Black Gap Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

All 0.17 0.17 0.066 -0.006 0.021 0.085 0.015 0.056 0.006 -0.018 -0.053 

(%)   38.6 -3.5 12.3 49.7 8.8 32.7 3.5 -10.5 -31.0 

SE   (0.005) (0.004) (0.005) (0.014) (0.00) (0.010) (0.004) (0.009)  

Male 0.14 0.17 0.063 -0.007 0.018 0.08 0.018 0.05 0.008 -0.029 -0.031 

(%)   36.8 -4.1 10.5 46.8 10.5 29.2 4.7 -17.0 -18.1 

SE   (0.005) (0.01) (0.01) (0.023) (0.004) (0.011) (0.004) (0.01)  

Female 0.19 0.18 0.072 -0.009 0.029 0.086 0.012 0.06 0.004 -0.003 -0.075 

(%)   40.7 -5.1 16.4 48.6 6.8 33.9 2.3 -1.7 -42.4 

SE   (0.01) (0.004) (0.006) (0.013) (0.00) (0.014) (0.006) (0.008)   

Source: Analysis of Virginia Longitudinal Data System data. 

Note: Exp. = explained; SE = standard error; Unexp. = unexplained. 

Table 5 reports results of the Oaxaca decomposition of the black-white gap in community college 

graduation rates. Nearly 39 percent of the gap (6.6 percentage points) is attributable to average 

baseline differences in scholastic achievement, as measured by standardized high school examinations. 

This is of similar magnitude as our finding for four-year colleges, which is interesting, given that these 

are different sectors and we are using different measures of college readiness. The unexplained 

component of preparedness is small, negative, and statistically insignificant, suggesting that high school 

test scores for black students are slightly more correlated with graduation rates than they are for white 

students.  

Average differences in financial need explain 12 percent of the gap, assuming that, were these 

differences equalized, financial need would link with graduation for black students in the same way it 

does for white students. This is again comparable with the explained share of the four-year graduation 

gap for financial need, though it matters less for two-year colleges. Also sizable for two-year colleges is 

the unexplained component of financial need, which accounts for 50 percent of the gap and is 

statistically significant. This implies that the rate at which increases in income are associated with 

increases in the likelihood of graduation is a lot higher for white students than for black students. One 

potential policy prescription from this result is that colleges may need to track the achievement of both 

relatively poor and relatively wealthy black students. 

The contribution of racial differences in full-time status and how these compound racial differences 

in higher education account for a large portion of the graduation gap in community colleges, unlike 

universities. The unexplained component of the part of the gap attributable to full-time status accounts 
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for 33 percent of the gap in community college graduation rates. This precisely estimated result 

suggests full-time status is a stronger predictor of graduation among white students than among black 

students and that the gap could be closed by more than a third if this inequity were closed. The 

explained portion of this component, caused by differences in full-time status, also explain a statistically 

significant and sizable portion of the gap (9 percent). Altogether, issues that correlate with full-time 

status (e.g., being a working parent or otherwise having limited time to invest in education) can explain 

over 43 percent of the gap, making these issues the most important component within the scope of our 

analysis.  

Noticeably, the explained component of college indicators, which relates to racial segregation, has 

little explanatory power for the graduation gap in community colleges. This is in sharp contrast to our 

analysis of the four-year sector, in which segregation was one of the top contributors to the gap. This 

leads us to conclude that sorting into higher-quality community colleges on the basis of race is not a 

significant issue for explaining the underperformance of black students in Virginia. Interestingly, 

though, the unexplained component of college indicators is of significant magnitude, somewhat precise, 

and negative (-10.5 percent).  

This suggests that, on average, black students attend community colleges that provide higher value-

add to black students relative to white students, once we control for differences in scholastic 

achievement and financial need. To our knowledge, this puzzling finding of community college selection 

on relative value-add is a novel piece of evidence that warrants further research. But we should 

reiterate that any statements we make regarding sorting on college quality or value-add are crucially 

dependent on an identification assumption claiming that students are as good as randomly assigned to 

colleges once we control for college readiness and financial need proxy variables. Relaxing this 

assumption means our estimates of college value-add may just reflect differential selection into colleges 

based on unobserved student attributes that are not correlated with our measures of student 

achievement or need. 

Differences by Gender 

Table 2 also reports the results of a Oaxaca decomposition of the gender-specific gap in Virginia college 

graduation rates. Research has documented gender differences in higher education, which motivates us 

to search for such differences in the determinants of the graduation gap. As is common, women in our 

sample tend to have higher college readiness and graduation rates than men, regardless of race (not 

reported). Black women attending Virginia universities had a six-year graduation rate of 61 percent, 
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relative to 48 percent among black men. Similarly, white women had a 78 percent graduation rate, 

compared with 70 percent for white men. Thus, the gender-specific black-white gap in the four-year 

college graduation rate was 22 percentage points for men and 17 percentage points for women (table 

2).  

The relative importance of the varying determinants of the graduation gap are largely similar for 

men and women. The largest determinant is college readiness for both men and women, explaining 40 

percent and 45 percent of the total gap, respectively. These figures are close to our main estimates 

using the pooled sample. The same goes for almost every other component of our Oaxaca 

decomposition estimates, with two significant exceptions. First, unexplained components of financial-

need determinants is of opposite signs by gender. Second, the component of the gap attributable to 

differences in college value-add is also of opposing signs by gender. While interesting, we do not spend 

much time analyzing these differences because neither is statistically distinguishable from zero and 

could be the result of measurement error.  

For two-year colleges, patterns in the gender-specific Oaxaca decomposition of graduation rates 

are consistent with the pooled model, so we do not report on these separately. One notable difference 

is that our model of two-year graduation rates has less explanatory power for men than for women. 

Controlling for high school test scores, measures of financial need, full-time status, and college 

indicators, 36 percent of the gap continues to be totally unexplained for men but accounts for only 6 

percent for women. These estimates are probably related to structural factors regarding racial 

inequality specific to men, and they should be a warning of the direct use of our estimates to inform 

policy. 

Colleges in Connecticut 

We also perform a decomposition of the black-white gap in graduation rates for four-year and two-year 

colleges in Connecticut, using data from the state’s Preschool through Twenty and Workforce 

Information Network system. Because almost all the students in our data have SAT scores, we use SAT 

scores as our proxy of college preparedness for our analysis of both university and community college 

graduation, dropping students with missing test scores or high school records. In the university student 

sample, we focus on students seeking a bachelor’s degree who first enrolled in fall semesters from 2009 

to 2012. We measure financial need using indicators of free and reduced-price lunch status during the 

last year of high school, as well as an indicator for Pell grant receipt during the first semester of college. 

In addition, we include controls for full-time status. 
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Black-white gaps in the college graduation rate are prominent in Connecticut but less severe than 

in Virginia (table 5). The graduation rate of black university students in our sample was 52 percent, 

relative to 66 percent for white university students, a 14 percentage-point gap. In community colleges, 

white students had a 45 percent graduation rate and black students had a 24 percent graduation rate, 

yielding a 21 percentage-point gap.  

There are also significant racial gaps in Connecticut’s measures of college readiness. Black college 

students score between 0.63 and 0.67 standard deviations below the state average SAT score in math, 

compared with white students’ mean scores, which are between 0.16 and 0.29 standard deviations 

above the state mean. Additionally, almost 78 percent of black community college students had free 

and reduced-price lunch in high school, relative to 18 percent of white students. Only 20 percent of 

these black students were enrolled full time, compared with 31 percent of white students. Finally, 

between 54 and 62 percent of black college students received Pell grants their first semester, whereas 

only 18 to 25 percent of white students did.  

TABLE 5 

Summary Statistics of Connecticut College Student Sample 

  

FOUR-YEAR COLLEGES TWO-YEAR COLLEGES 

White Black White Black 

Mean SD Mean SD Mean SD Mean SD 

Female 0.52 (0.50) 0.57 (0.49) 0.48 (0.50) 0.55 (0.50) 

Six-year graduation rate  0.66 (0.48) 0.52 (0.50) 0.44 (0.50) 0.23 (0.42) 

SAT mathematics (std.) 0.16 (0.95) -0.67 (0.86) 0.29 (0.94) -0.63 (0.85) 

SAT reading (std.) 0.15 (0.96) -0.58 (0.93) 0.29 (0.95) -0.57 (0.87) 

Free lunch (HS) 0.04 (0.19) 0.30 (0.46) 0.14 (0.35) 0.69 (0.46) 

Reduced-price lunch (HS) 0.01 (0.12) 0.04 (0.20) 0.04 (0.20) 0.08 (0.28) 

Has Pell grant 0.18 (0.38) 0.54 (0.50) 0.25 (0.43) 0.62 (0.49) 

Full-time student 0.54 (0.50) 0.59 (0.49) 0.31 (0.46) 0.20 (0.40) 

N 26,395 3,515 9,272 2,601 

Source: Analysis of Connecticut Preschool through Twenty and Workforce Information Network data. 

Note: HS = high school; SD = standard deviation; std. = standardized to have mean = 0 and standard deviation = 1 in the 

population. 

Table 6 reports the results of our decompositions of the Connecticut gap in graduation rates 

between white students and black students. Mean differences in SAT scores explain 29 percent of the 

gap in universities and 18 percent of the gap in community colleges. Both these components are 

statistically significant. Racial differences in the association between SAT scores and graduation explain 

none of the gap in universities, but they explain 12 percent of the gap in community colleges. This 

suggests that SAT scores for white students are highly predictive of graduation from community college 
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but are considerably less so for black students. We see the fact that this pattern does not hold for 

university students as consistent with earlier findings of the inadequacy of SAT scores in determining 

success for black students. Why this would not hold for community colleges in Connecticut is puzzling 

and warrants further research.  

The component of the gap attributable to financial need is essentially zero because of counteracting 

effects. If we closed the racial gap in financial need and financial need meant the same thing for black 

students as it does for white students (in terms of graduation), we would expect the gap to close 22 

percent, or 3 percentage points. In contrast, if we closed the gap in the correlation between financial 

need and graduation and gave students the same level of financial need as black students, we would 

expect the gap to grow 22 percent. Findings for community colleges are similar, though less dramatic 

and less precisely estimated. These puzzling findings underscore an interesting and regular finding in 

this study: although gaps in financial need are important determinants of the racial gap in graduation 

rates, financial need is less negatively correlated with graduation for black students than it is for white 

students. An implication of this result is that policies that reform the way colleges interact with 

financially constrained students of color may not close the graduation gap.  

Differences in full-time status rates and how these interact with race are important determinants of 

the graduation gap in Connecticut, which was also true for Virginia. Interestingly, black university 

students enroll full time at higher rates than white students, and this helps close the gap by 12 percent 

(relative to the existing gap). This is not true in community colleges, where a mean racial gap in full-time 

enrollment explains 10 percent of the graduation gap. Moreover, full-time status interacts with race in a 

way akin to what we saw in Virginia: full-time status is a stronger predictor of graduation among white 

students than among black students, and were this not the case, the gap could be closed by almost half.  

Segregation explains 15 percent of the graduation gap at universities and 5 percent at community 

colleges. Of course, this is assuming that college integration would also be accompanied with equalized 

value-add—with black students receiving the value-add white students enjoy, to be precise. As in 

Virginia, the unexplained component of value-add is negative, suggesting that black students are sorted 

into colleges that provide higher value-add to black students relative to white students. Still, this is in 

light of white students attending colleges with high value-add at higher rates and that any statements 

about value-add assume students are randomly assigned to colleges once we control for SAT scores, 

free and reduced-price lunch status, and Pell grant rates. 

Finally, the factors we can account for with the existing data are not to be taken as the only 

determinant of the graduation gap. Unobserved factors—ranging from student effort and ability not 
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measured by college entry exams, to racial discrimination on college campuses, to other potential 

explanatory factors—explain 31 percent and 50 percent of the four-year and two-year gaps in 

graduation rates, respectively.  

TABLE 6 

Oaxaca Decomposition of Connecticut Black-White Gap in College Graduation 

 

Graduation 
Rate Preparedness Financial Need Full-Time Statusa 

College Indicators 
(Value-Added) Other 

factors Black Gap Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

Four-year colleges            
All 0.52 0.14 0.039 -0.002 0.03 -0.029 -0.016 0.068 0.021 -0.015 0.042 

(%)    28.5 -1.5 21.9 -21.2 -11.7 49.6 15.3 -10.9 30.7 

SE     (0.003)*** (0.008) (0.005)*** (0.012)** (0.003)*** (0.034)** (0.004)*** (0.007)** (0.032) 

Two-year colleges            
All 0.235 0.21 0.038 0.025 0.045 -0.026 0.019 -0.007 0.011 -0.004 0.104 

(%)    18.2 12.0 21.5 -12.4 9.1 -3.3 5.3 -1.9 49.8 

SE     (0.005)*** (0.008)*** (0.008)*** (0.021) (0.003)*** (0.048) (0.009) (0.020) (0.055)* 

Source: Analysis of Connecticut Preschool through Twenty and Workforce Information Network data. 

Notes: Exp. = explained; SE = standard error; Unexp. = unexplained. Robust standard errors are reported in parenthesis.  
a Full-time status components include cohort indicators. 

* p < 0.10; ** p < 0.05; *** p < 0.01. 

Conclusion 

The findings in this report do not directly suggest policy changes that would narrow equity gaps in 

college completion rates, but they highlight features of the higher education system where stark racial 

inequities seem to lie. Our work provides guidance for policymakers and institutional leaders interested 

in conducting equity analyses on their campuses, a practice that has become more prevalent. That gaps 

in outcomes exist is well established. But understanding how well these gaps can or cannot be 

addressed by institutional leaders has been less well investigated.  

This report confirms that racial gaps in graduation rates are correlated with long-standing 

structural inequities that took root well before students set foot on campus. We also found that a large 

share of the statewide racial gap in university graduation rates is attributable to college segregation in 

both Virginia and Connecticut.  

But institutions play an important role. At most institutions, significant gaps remain between 

minority students and white and Asian students and between black students and white students, even 

after controlling for family income and academic preparation. Unmeasured factors such as the racial 
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wealth gap may also play a role, but a great deal of responsibility likely falls on the colleges themselves 

and the state policies that affect them. We need more research to understand how institutions 

contribute to racial gaps in graduation rates.  

Some institutions have conducted their own internal (cross-department) equity audits. Publicizing 

the results of these audits has sometimes led to policy changes that have reduced those gaps.6 The 

approach we use in this report could be used as part of such an audit. Individual institutions, with 

presumably richer data at their disposal, could perform similar analyses in the spirit of those shown here 

to determine whether any part of the remaining gap is caused by variables not available to (or included 

by) us. 

Equity audits could also be useful for state policymakers. Decomposing the statewide graduation 

gap into components associated with various parts of the higher education system could be part of such 

an audit. State policymakers could use the results to set priorities for existing and new investments.  

Armed with a better understanding of the factors that contribute to the graduation gap, state 

policymakers and institutional leaders can better assess progress and implement effective policies to 

address the higher education system’s long-standing failure to equitably serve all students. 
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Appendix A. Summary Statistics 
TABLE A.1 

Summary Statistics 

Community colleges, Virginia, 2009–12 

 

Group Count 
Graduation 

rate (%) 
Female 

(%) 

Pell 
receipt 

(%) 

Family 
income 

($) 

Family 
size 

(people) 

Full 
time 
(%) 

Independent 
(%) 

HS 
attendance 

(%) 

Graduated 
from HS 
last year 

(%) 
Writing 

score 
Reading 

score 
Geometry 

score 

Blue Ridge W/A 1,382 40 50 39 53,460 3.7 77 8 94 88 485 502 468 

Min. 292 25 48 66 37,211 3.8 63 12 94 81 469 475 445 

Central 
Virginia 

W/A 1,273 35 49 37 48,284 3.5 73 4 93 83 487 505 462 

Min. 419 17 60 71 30,529 3.1 68 9 93 80 463 473 433 

Dabney S. 
Lancaster 

W/A 384 35 48 52 41,538 3.7 84 7 93 90 475 498 453 

Min. 46 22 61 72 28,802 3.3 70 13 92 74 467 480 431 

Danville W/A 413 41 46 50 47,767 3.5 84 8 94 85 487 506 458 

Min. 354 22 62 79 27,305 3.2 79 11 95 77 458 469 424 

Eastern Shore W/A 192 33 66 59 38,113 3.5 69 6 97 87 483 502 456 

Min. 152 22 67 87 26,425 3.4 70 7 98 83 453 464 435 

Germanna W/A 1,475 37 49 22 58,275 3.7 70 8 93 89 478 497 449 

Min. 639 28 48 32 51,212 3.7 64 11 94 87 463 475 433 

J. Sargeant 
Reynolds 

W/A 1,811 28 42 26 58,513 3.7 66 7 95 88 473 489 451 

Min. 1,134 15 51 64 33,920 3.3 55 17 94 79 461 469 427 

John Tyler W/A 16,555 30 46 32 57,366 3.8 74 8 94 85 469 494 448 

Min. 1,122 17 49 59 41,673 3.5 64 11 94 80 450 466 422 

Lord Fairfax W/A 1,756 37 49 33 51,702 3.7 66 8 94 87 481 497 458 

Min. 345 24 43 57 43,314 3.8 52 8 93 83 464 480 440 

Mountain 
Empire 

W/A 942 31 56 68 28,039 3.4 82 10 94 88 483 502 461 

Min. 32 12 68 82 21,629 3.2 74 6 94 94 457 460 430 

New River W/A 1,062 33 50 50 43,936 3.5 82 10 92 82 469 487 449 

Min. 138 21 43 68 36,790 3.3 69 19 93 74 453 459 422 

Northern 
Virginia 

W/A 9,026 41 45 23 64,001 4.2 72 3 93 91 479 490 455 

Min. 8,301 31 51 39 51,877 3.9 66 6 93 89 464 473 437 

Patrick Henry W/A 537 39 46 64 31,718 3.4 88 9 94 90 478 498 457 

Min. 276 21 51 83 25,468 3.3 82 10 95 86 456 464 428 
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Group Count 
Graduation 

rate (%) 
Female 

(%) 

Pell 
receipt 

(%) 

Family 
income 

($) 

Family 
size 

(people) 

Full 
time 
(%) 

Independent 
(%) 

HS 
attendance 

(%) 

Graduated 
from HS 
last year 

(%) 
Writing 

score 
Reading 

score 
Geometry 

score 
Paul D. Camp W/A 131 44 53 44 42,394 3.5 77 12 96 81 482 503 448 

Min. 114 11 62 84 22,159 3.2 73 13 96 81 452 453 412 

Piedmont 
Virginia 

W/A 975 29 56 35 50,482 3.6 57 10 95 81 486 501 455 

Min. 410 15 60 66 33,496 3.3 47 16 95 82 459 471 430 

Rappahannock W/A 673 36 56 41 38,989 3.6 73 8 94 86 481 498 445 

Min. 286 21 54 69 30,566 3.7 69 9 95 83 459 475 428 

Southside 
Virginia 

W/A 449 33 52 65 45,376 3.7 79 7 92 87 478 496 452 

Min. 414 22 58 90 25,308 3.3 75 11 92 78 453 464 429 

Southwest 
Virginia 

W/A 715 39 52 61 35,152 3.5 89 9 93 90 491 510 456 

Min. 15 20 27 87 24,279 3.7 67 8 93 80 460 481 446 

Thomas 
Nelson 

W/A 1,548 33 50 24 61,653 3.8 72 7 94 86 484 501 452 

Min. 1,289 14 51 61 53,726 3.3 60 14 94 80 462 469 426 

Tidewater W/A 5,035 33 53 29 63,219 3.7 75 7 95 87 479 499 459 

Min. 4,847 18 59 66 35,960 3.4 71 16 94 82 456 467 430 

Virginia 
Highlands 

W/A 833 33 45 56 46,006 3.4 91 7 94 86 480 506 454 

Min. 43 19 28 77 33,322 3.1 84 12 93 88 463 489 439 

Virginia 
Western 

W/A 1,893 37 48 39 51,852 3.5 78 7 94 87 486 504 458 

Min. 444 19 53 71 31,317 3.4 78 10 94 81 458 471 428 

Wytheville W/A 914 38 56 65 42,351 3.5 86 7 94 88 470 493 449 

Min. 68 18 54 85 28,790 3.7 85 6 95 88 460 458 428 

Source: Virginia Longitudinal Data System data. 

Note: HS = high school; Min. = minority students; W/A = white and Asian students. 
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TABLE A.2 

Summary Statistics 

Community colleges, Connecticut, 2009–12 

 Group Count 
Graduation 

rate (%) 
Female 

share (%) 
Pell 

receipt (%) 
Free 

lunch (%) 
Reduced-price 

lunch (%) 
Full 

time (%) 
HS attendance 

(%) 
Math 
score 

Reading 
score 

Writing 
score 

CC1 W/A 53 25 53 53 40 6 30 95 253 236 249 

Min. 455 12 64 70 80 6 26 91 218 217 235 

CC2 W/A 310 28 52 44 18 7 33 94 246 231 248 

Min. 78 17 46 67 68 5 32 92 233 222 240 

CC3 W/A 456 27 48 35 27 5 39 92 244 235 250 

Min. 601 17 53 62 68 9 35 93 223 217 235 

CC4 W/A 679 23 46 35 21 5 36 92 243 237 252 

Min. 705 14 52 65 72 9 27 92 214 214 231 

CC5 W/A 712 26 48 37 20 5 31 94 253 237 251 

Min. 258 17 52 71 59 6 20 93 226 220 236 

CC6 W/A 1,290 27 46 26 10 5 32 94 254 242 257 

Min. 761 19 50 62 55 11 21 92 228 221 240 

CC7 W/A 837 25 47 28 14 5 33 93 255 243 255 

Min. 272 18 50 62 57 8 24 93 231 225 239 

CC8 W/A 459 27 47 28 12 5 49 94 249 239 255 

Min. 198 19 52 68 65 9 33 94 231 225 235 

CC9 W/A 227 24 56 33 15 5 38 93 256 245 258 

Min. 41 17 51 68 56 2 51 92 237 233 248 

CC10 W/A 1,003 26 47 33 21 6 32 93 245 234 250 

Min. 604 21 50 63 69 7 24 92 219 215 233 

CC11 W/A 328 34 46 26 15 5 42 95 258 243 259 

Min. 44 32 48 43 45 9 36 94 241 234 249 

CC12 W/A 500 22 47 30 19 3 28 92 250 239 255 

Min. 686 21 49 62 60 9 20 94 226 221 236 

Source: Connecticut Preschool through Twenty and Workforce Information Network data. 

Notes: CC = community college; HS = high school; Min. = minority students; W/A = white and Asian students. We were requested to keep the Connecticut schools anonymous, 

which is why we have used numbers in the first column. 
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TABLE A.3 

Summary Statistics 

Four-year colleges, Virginia, 2009–12 

 

Group Count 
Graduation 

rate (%) 
Female 

(%) 
Independent 

(%) 

Pell 
receipt 

(%) 

Family 
income 

($) 

Family 
size 

(people) 

Out of 
state 

(%) 

Graduated 
from HS 
last year 

(%) 

SAT 
math 
score 

SAT 
reading 

score 
HS 

GPA 

Averett 
University 

W/A 253 49 45 3 41 81,424 3.8 41 100 495 486 3.24 

Min. 168 39 33 7 74 42,654 3.5 49 100 441 440 3.07 

Bluefield 
College 

W/A 267 37 50 3 40 75,257 3.9 22 90 477 485 3.23 

Min. 183 23 30 5 63 54,954 3.8 42 87 437 432 2.83 

Bridgewater 
College 

W/A 1,607 71 59 1 24 99,833 4.0 23 99 522 516 3.47 

Min. 415 60 50 5 47 76,517 3.8 25 100 491 492 3.33 

Christopher 
Newport 
University 

W/A 3,036 84 55 1 11 131,807 4.1 8 99 580 587 3.64 

Min. 692 77 51 1 24 103,583 3.9 6 100 550 555 3.50 

College of 
William and 
Mary 

W/A 3,115 94 52 1 7 159,519 4.1 31 95 677 689 4.11 

Min. 1,617 91 60 1 16 136,248 4.0 29 95 642 653 3.97 

Eastern 
Mennonite 
University 

W/A 629 72 63 1 28 63,992 4.2 52 91 553 555 3.60 

Min. 197 46 56 10 56 38,696 3.9 31 93 478 471 3.17 

Emory and 
Henry College 

W/A 832 61 47 2 37 87,639 3.9 40 99 522 520 3.52 

Min. 216 49 34 4 60 55,929 3.6 51 99 479 475 3.22 

Ferrum College W/A 781 41 45 4 43 80,325 3.9 16 98 469 466 2.91 

Min. 886 30 43 6 73 47,479 3.6 22 96 425 429 2.65 

George Mason 
University 

W/A 6,580 74 49 1 20 108,867 4.1 23 91 586 575 3.61 

Min. 2,690 70 56 2 31 89,697 4.0 26 88 560 559 3.57 

Hampden-
Sydney College 

W/A 931 71 0 1 15 135,706 4.1 27 100 561 558 3.33 

Min. 201 61 0 1 44 86,681 3.9 25 100 539 534 3.28 

Hampton 
University 

W/A 55 47 51 9 36 72,013 3.7 44 93 517 498 3.29 

Min. 3,639 54 64 3 40 77,915 3.5 79 96 482 484 3.12 

Hollins 
University 

W/A 518 63 100 2 39 80,591 3.9 52 100 541 581 3.56 

Min. 160 59 100 4 51 63,725 38 60 100 499 517 3.35 

James Madison 
University 

W/A 11,701 87 62 0 11 135,686 4.2 25 100 582 572 3.78 

Min. 2,010 81 60 1 24 107,654 4.0 16 100 559 555 3.72 

W/A 206 50 76 6 46 64,978 3.8 4 95 476 478 3.34 
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Group Count 
Graduation 

rate (%) 
Female 

(%) 
Independent 

(%) 

Pell 
receipt 

(%) 

Family 
income 

($) 

Family 
size 

(people) 

Out of 
state 

(%) 

Graduated 
from HS 
last year 

(%) 

SAT 
math 
score 

SAT 
reading 

score 
HS 

GPA 
Jefferson 
College of 
Health Sciences 

Min. 38 18 87 8 68 39,922 3.6 8 92 432 447 3.15 

Liberty 
University 

W/A 6,066 59 53 2 28 110,446 4.4 65 89 513 524 3.34 

Min. 3,179 49 51 3 37 91,884 4.2 65 85 487 497 3.16 

Longwood 
University 

W/A 2,923 74 68 2 18 92,721 4.0 0 99 515 521 3.39 

Min. 819 72 61 3 32 79,951 3.9 1 99 498 511 3.30 

Lynchburg 
College 

W/A 1,762 64 58 1 24 101,642 4.0 41 100 513 513 3.20 

Min. 422 57 58 4 54 67,837 3.7 26 100 476 479 3.04 

Mary Baldwin 
College 

W/A 431 52 99 11 45 76,265 2.5 25 48 502 337 3.21 

Min. 392 45 99 15 65 46,970 2.8 34 44 464 388 3.08 

Marymount 
University 

W/A 752 64 73 1 20 112,591 4.2 51 93 509 521 3.21 

Min. 765 53 72 4 42 69,773 3.9 49 94 473 485 3.03 

Norfolk State 
University 

W/A 109 41 40 6 40 79,100 4.0 18 95 488 482 3.03 

Min. 3,398 38 55 7 65 48,614 3.5 24 93 437 437 2.82 

Old Dominion 
University 

W/A 5,744 57 46 2 21 96,235 4.0 11 63 533 524 3.30 

Min. 4,315 52 57 4 46 67,737 3.7 11 67 491 492 3.20 

Radford 
University 

W/A 5,917 67 57 2 21 105,124 4.0 7 97 505 504 3.18 

Min. 1,141 62 57 3 41 80,572 3.8 8 97 482 488 3.05 

Randolph 
College 

W/A 1,290 71 54 0 23 116,443 3.7 28 99 537 542 3.46 

Min. 396 65 56 2 46 79,055 3.6 41 95 526 516 3.43 

Regent 
University 

W/A 186 56 58 4 31 80,841 4.4 44 0 524 546 3.56 

Min. 96 40 60 7 46 55,869 4.0 35 0 466 516 3.31 

Roanoke 
College 

W/A 1,334 70 59 1 22 118,473 4.0 54 100 539 545 3.40 

Min. 202 66 63 1 36 93,412 3.9 53 100 516 527 3.30 

Shenandoah 
University 

W/A 1,183 66 57 2 22 115,098 1.8 42 98 521 516 3.40 

Min. 387 53 40 5 41 89,054 1.7 37 95 468 468 3.04 

Southern 
Virginia 
University 

W/A 658 22 50 1 41 87,312 5.3 86 96 529 532 3.33 

Min. 96 17 35 1 61 54,996 4.8 84 92 475 484 2.93 

Sweet Brian 
College 

W/A 160 68 100 1 24 99,247 1.1 46 87 518 552 3.40 

Min. 482 61 100 2 35 99,301 3.0 55 96 508 538 3.41 

W/A 2,438 78 66 1 13 114,234 4.1 18 99 568 589 3.60 
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Group Count 
Graduation 

rate (%) 
Female 

(%) 
Independent 

(%) 

Pell 
receipt 

(%) 

Family 
income 

($) 

Family 
size 

(people) 

Out of 
state 

(%) 

Graduated 
from HS 
last year 

(%) 

SAT 
math 
score 

SAT 
reading 

score 
HS 

GPA 
University of 
Mary 
Washington 

Min. 1,146 74 66 2 20 107,320 4.1 12 99 545 570 3.51 

University of 
Richmond 

W/A 1,115 90 57 1 14 123,368 4.1 79 100 654 644 3.86 

Min. 1,073 88 58 0 18 115,058 4.1 75 100 631 620 3.78 

University of 
Virginia 

W/A 6,611 97 56 0 11 126,387 4.1 0 98 679 667 4.22 

Min. 1,817 95 59 1 19 113,942 4.1 0 98 638 635 4.09 

University of 
Virginia College 
at Wise 

W/A 1,148 51 50 4 51 61,671 3.8 5 100 479 481 3.35 

Min. 310 48 38 10 67 51,476 3.7 9 99 442 437 2.95 

Virginia 
Commonwealth 
University 

W/A 8,519 67 55 1 24 98,428 4.0 8 93 553 554 3.50 

Min. 4,577 63 665 2 40 78,777 3.8 14 92 514 521 3.41 

Virginia 
Military 
Institute 

W/A 1,537 80 10 1 13 125,961 4.2 44 100 581 574 3.51 

Min. 200 68 13 4 29 84,598 4.0 41 100 533 523 3.22 

Virginia State 
University 

W/A 75 39 43 8 51 50,653 3.6 13 59 451 453 2.94 

Min. 4,753 46 63 6 69 45,128 35 38 45 426 429 2.79 

Virginia Tech W/A 11,780 90 47 1 14 119,494 4.1 0 98 623 599 3.95 

Min. 2,175 86 46 2 25 102,923 4.1 0 97 603 581 3.86 

Virginia 
Wesleyan 
College 

W/A 752 56 59 3 30 100,614 4.5 100 0 507 508 3.17 

Min. 532 52 61 3 50 69,653 3.4 53 37 478 486 3.06 

Source: Virginia Longitudinal Data System data. 

Note: GPA = grade point average; HS = high school; Min. = minority students; W/A = white and Asian students. 

 



 3 4  U N D E R S T A N D I N G  E Q U I T Y  G A P S  
 

TABLE A.4 

Summary Statistics 

Four-year colleges, Connecticut, 2009–12 

 Group Count 
Graduation 

rate (%) 
Female 

(%) 
Pell receipt 

(%) 
SAT math 

score 
SAT verbal 

score 

University 1 W/A 5,153 56 46 23 516 506 

Min. 1,719 45 50 50 473 473 

University 2 W/A 2,162 73 57 22 568 581 

Min. 3,425 63 55 33 554 566 

University 3 W/A 4,638 53 61 24 518 489 

Min. 2,457 44 64 50 474 445 

University 4 W/A 3,901 54 54 18 515 512 

Min. 1,363 46 57 37 476 481 

University 5 W/A 12,197 78 48 14 605 581 

Min. 5,030 70 52 28 564 540 

University 6 W/A 3,667 46 54 21 501 504 

Min. 1,356 39 53 42 469 476 

University 7 W/A 1,531 92 49 13 705 738 

Min. 1,007 89 54 23 675 702 

Source: Connecticut Preschool through Twenty and Workforce Information Network data. 

Notes: Min. = minority students; W/A = white and Asian students. We were requested to keep the Connecticut schools 

anonymous, which is why we have used numbers in the first column. 
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Appendix B. Oaxaca Decomposition 

of Racial Gaps in Graduation Rates  
The decomposition results in tables 2 and 5 are based on the following econometric framework, most of 

which is an application of earlier work by Oaxaca (1973) and Gerard and coauthors (2018). Let 𝑌 be a 

student-level indicator variable equal to 1 if the student graduated from college within six years of 

initial enrollment and 0 otherwise. Suppose that graduation rates can be written as follows: 

𝑌𝑖
𝑅 = 𝛼𝑅 +  𝜓𝐽(𝑖)

𝑅 +  𝛽𝑅𝑋𝑖 + 𝜖𝑖
𝑅  

where 𝑌𝑖
𝑅  is the graduation outcome of student 𝑖 belonging to racial group 𝑅 = 𝑊, 𝐵; 𝛼𝑅  is a race-

specific intercept; 𝜓𝐽(𝑖)
𝑅 is a race-specific college effect and 𝐽 = 1 , … , 𝑁𝐽  is an index of each college in the 

state; 𝑋𝑖  is a measure of college readiness or financial need, such that 𝛽𝑅  captures the race-specific 

association between these variables and graduation (i.e., the return on college readiness); and 𝜖𝑖
𝑅  

captures other race-specific determinants of college success our model does not capture, including 

structural factors in racial inequality. The model thus makes the tacit assumption that the data-

generating process for college graduation is completely different between black and white students. 

We believe this is a fair assumption, given the vast differences in educational attainment between 

students of different races, not to mention historical issues of discrimination and segregation in higher 

education. Still, critics of such a drastic approach to building a statistical model of racial inequities can 

rest assured that our model also encompasses an optimistic worldview in which all parameters are 

equal, regardless of race. Indeed, our estimation framework will allow us to generate a simple test of 

such a hypothesis.  

Our decomposition exercise relies on the fact that ordinary least squares (OLS) regressions fit the 

mean of the data: 

𝑌̅𝑅 =  ∑ 𝜋𝑗
𝑅𝜓̂𝑗

𝑅 + 𝛽̂𝑅𝑋̅𝑅 + 𝛼̂𝑅 

𝑗

 

Here, 𝑌̅𝑅  is the expectation of 𝑌𝑖
𝑅—the graduation rate of group 𝑅—which can be written as the sum 

of three components. The first is a weighted average of the OLS coefficients on college indicators 𝜓̂𝑗
𝑅, 

frequently referred to as college “value-add.” The weights in this average are the “𝑅 share of college 

𝑗”and 𝜋𝑗
𝑅 , defined as the share of total state enrollment of students in group 𝑅 who attend college 𝑗. In 

other words, the first component measures the average college value-add experienced by students in 
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group 𝑅, defined as college-specific baseline graduation rates uncorrelated with the education inputs 

measured by 𝑋𝑖 . The second component is average student characteristics (𝑋̅𝑅) and how much these are 

associated with graduation (𝛽̂𝑅), restricting to comparisons within colleges. Finally, the constant 

component 𝛼̂𝑅  captures an element of the graduation rate that cannot be explained by student 

observable characteristics or college indicators. We associate these with “deep factors,” such as 

unobserved scholastic ability and neighborhood effects.  

Following Oaxaca (1973), the graduation gap can be decomposed into a difference in mean 

characteristics between the two groups, weighted by the coefficients for one of the two groups, and a 

difference in coefficients, weighted by the mean characteristics of the other group. 

𝑌̅𝑊 −  𝑌̅𝐵 = ∑ 𝜓̂𝑗
𝑊(𝜋𝑗

𝑊 − 𝜋𝑗
𝐵) + ∑(𝜓̂𝑗

𝑊 − 𝜓̂𝑗
𝐵)𝜋𝑗

𝐵 + 𝛽̂𝑊(𝑋̅𝑊 −  𝑋̅𝐵) + 𝑋̅𝐵(𝛽̂𝑊 −  𝛽̂𝐵) + (𝛼̂𝑊 − 𝛼̂𝐵)

𝑗𝑗

 

= ∑ 𝜓̂𝑗
𝐵(𝜋𝑗

𝑊 − 𝜋𝑗
𝐵) + ∑(𝜓̂𝑗

𝑊 − 𝜓̂𝑗
𝐵)𝜋𝑗

𝑊 + 𝛽̂𝐵(𝑋̅𝑊 −  𝑋̅𝐵) + 𝑋̅𝑊(𝛽̂𝑊 −  𝛽̂𝐵) + (𝛼̂𝑊 − 𝛼̂𝐵)

𝑗𝑗

 

These two equations, while equally mathematically valid, incorporate different assumptions about 

racial differences in higher education. In our analysis, we focus on the version of the decomposition 

specified by the first equation. In this variant, the difference in college value-add white students receive 

versus black students is weighted by the enrollment share of black students, yielding an estimate of the 

effect of differential college value-add given the actual distribution of nonwhite students across colleges—a 

counterfactual we believe is most natural. Likewise, the difference in enrollment shares of white 

students and black students is weighted by the college value-add of white students, yielding an estimate 

of the effect of differential sorting of the two groups (i.e., segregation) across colleges assuming that 

black students received the same college value-add as white students—again, a counterfactual we believe is 

natural. The same applies for differences in student characteristics. We treat differences in the 

estimated intercepts as factors contributing to the graduation gap that are unexplained by our 

regression model. 

We execute the Oaxaca decomposition using the oaxaca Stata package available from the Boston 

College Statistical Software Components archive. 
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Notes
1  Office of Congresswoman Donna Shalala, “Rep. Shalala Introduces the College Equity Act,” press release, April 2, 

2019, https://shalala.house.gov/news/documentsingle.aspx?DocumentID=340. 

2  “Indicator 27: Educational Attainment,” US Department of Education, Institute of Education Sciences, National 

Center for Education Statistics, accessed January 22, 2020, 

https://nces.ed.gov/programs/raceindicators/indicator_RFA.asp. 

3  At the request of institutional leaders, we have suppressed institution names in Connecticut. 

4  We excluded the following colleges from the pooled four-year analysis of the Virginia racial gap in graduation 

rates: Averett University, Saint Paul’s College, Hampton University, Virginia State University, Virginia Union 

University, and Norfolk State University. Single-gender colleges are also dropped when we analyze the female 

and male racial graduation gap. We also exclude Richard Bland College from the two-year college analysis.  

5  In the four-year college data, we restrict the sample to students whose college records report high school GPA, a 

known strong predictor of high school graduation. This is not an innocuous restriction. Some colleges in our data 

report scores for a very small share of their students (e.g., Washington and Lee University) and thus get dropped 

from our sample. In the two-year college data, which do not report high school GPA, we drop observations that 

do not have records for scores in high school standardized examinations in math and reading.  

6  Marcella Bombardieri, “How to Fix Education’s Racial Inequities, One Tweak at a Time,” Politico, September 25, 

2019, https://www.politico.com/agenda/story/2019/09/25/higher-educations-racial-inequities-000978. 

 

https://shalala.house.gov/news/documentsingle.aspx?DocumentID=340
https://nces.ed.gov/programs/raceindicators/indicator_RFA.asp
https://www.politico.com/agenda/story/2019/09/25/higher-educations-racial-inequities-000978
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