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Abstract

Black students have lower rates of degree completion than do white students. They also

have lower rates of persistence to degree than do white students, conditional on beginning a

postsecondary degree program. This paper analyzes three factors that contribute to these ex-

isting disparities: individual background and academic performance, which produce racial dif-

ferences in the risk of dropout; group distinctions in the probability of high school graduates

entering a degree program, given any particular a priori risk of dropout; and specific sorting

by race into different levels of postsecondary institutions, which impacts students’ probabil-

ity of persistence to degree. We find that black students with a higher predicted probability

of dropout are more likely to enter four-year degree programs than are white students with

similarly high dropout likelihood. This "academically risky" behavior produces a higher rate

of dropout for black students than for white students. But it also increases the rate of degree

completion for black students by nearly 5 percent, on average, relative to what it would be if

black students entered four-year colleges in the same manner as white students.
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1 Introduction

It is well known that degree completion rates for black students are lower than those for white

students in postsecondary education at both the two- and four-year level. The National Center

for Education Statistics (Snyder and Dillow 2012: Table 379) reports that while 63 percent of

white first-time beginners in four-year institutions receive bachelor’s degrees six years after college

entry, only 41 percent of Black students achieve the same. Gaps also exist at the two-year level,

with 17 percent of white students and 11 percent of Black students receiving associate’s degrees,

and 13 and 5 percent of each group transferring to four-year schools and achieving a bachelor’s

degree, respectively. These gaps reflect many decades of unequal educational opportunities for

white and black students, provoking numerous scholarly inquiries (see Reardon et al. 2015 for a

recent overview). However, it remains unclear exactly what combination of factors creates these

discrepancies, or how to isolate the relative impact of drivers such as demographic and composi-

tional factors, student background and experiences, prior academic achievement, college enroll-

ment decisions, and college experiences.

We provide insight into these questions by focusing on one of the most important behaviors

underlying differential degree completion by race and ethnicity, college dropout. While dropout

and degree non-completion at first may seem synonymous, they in fact are not. Postsecondary

non-completion rates are largely a function of who chooses to apply and then enroll in higher ed-

ucation, whereas dropout can only occur once students have been accepted and have made the

initial decision to enroll. It is clear from national statistics that dropout is more pervasive among

black students than white students, with only 21 percent of white students failing to achieve a

bachelor’s degree six years after four-year college entry, versus 34 percent of black students. In

two-year schools, 45 percent of white students and 50 percent for black students drop out in the

same time period.1

In examining these discrepancies in college dropout, our work builds on a body of litera-

ture that has examined various stages of the college-going process to identify individual factors

that best explain the higher dropout likelihood of traditionally underrepresented racial and eth-
1
These figures do not take into account those students who remain in school after six years in both four- and

two-year schools, creating the possibility for these gaps to become even greater over time. In BA programs, 10

percent of white students and 20 percent of Black students are still in school, while in AA programs, 16 percent of

white students and 22 percent of Black students remain.
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nic minorities (Light and Strayer 2002; Swail 2003; Carter 2006; Bowen et al. 2009). We know

from these studies that socioeconomic background and academic preparation matter tremen-

dously for both student selection into college and persistence; it also has been found that these

factors differ significantly by race and ethnicity (Adelman 2006; Kuh et al. 2006). Enrollment

patterns by race and ethnicity also have changed over time, with an increasing number of black,

Hispanic, and other minority students enrolling as the college degree premium has increased, im-

pacting the overall distribution of the college-going population (Black and Sufi 2002; Bound et al.

2010). Some institutional factors at the college level additionally seem to make a difference as to

whether students persist, such as selectivity in four-year schools (Light and Strayer, 2000; Alon

and Tienda, 2005; Bowen et al., 2009) or the clarity of academic and career-oriented pathways in

two-year schools (Rosenbaum et al. 2007; Karp and Hughes 2008; Scott-Clayton 2011).

However, few studies have contextualized these individual determinants within the broader

process of deciding to enter a postsecondary institution – which creates the opportunity to grad-

uate and the risk to dropout – and the sorting of students into colleges with differing efficacy

when it comes to degree completion. While some notable exceptions in the literature have ex-

plored these relationships (Venti and Wise 1983; Light and Strayer 2002; Bound et al. 2010),

important gaps remain. First, past analyses have tended to focus on four-year entrants, which

is a notable omission considering that 45 percent of all undergraduates today begin at two-year

colleges (Knapp et al.2012; AACC 2014), and that these institutions tend to enroll a dispropor-

tionate number of non-white and high-risk students (Goldrick-Rab 2010). Second, past studies of

the selection process have relied on a basic set of measures of academic preparation, family back-

ground, and high school experiences, which provide an inadequate understanding of the sources of

racial difference in enrollment and dropout. Third, past work has not provided a granular anal-

ysis of the ways in which gender interacts with race to shape differential dropout rates between

black and white students, limiting our understanding of the primary demographic forces driving

the dropout gap. Finally, the studies that do the best job of simultaneously considering entry and

dropout behavior fail to distinguish among types of minority students.

In response, our study seeks to address these omissions by making five distinct contribu-

tions. First, we estimate enrollment and dropout behavior for students who enter both two- and

four-year colleges. Second, we use a comprehensive set of academic and attitudinal high school
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measures from the Educational Longitudinal Study (ELS 2002), including intensity of students’

high school curriculum, parental engagement in college-going decisions, college decisions of peers,

and student self-expectations and priorities. Third, we estimate the proportion of postsecondary

degrees that result from the race-specific entry and dropout patterns of black secondary school

graduates, in particular, enabling us to assess the implications of racial differences in college entry

and departure. Fourth, we analyze gender-specific impacts on the dropout gap for both four-year

and two-year postsecondary institutions, allowing us to assess the primary demographic drivers

underlying the higher dropout rate of black students. Fifth, we provide a direct comparison be-

tween white and black students, rather than aggregating students of color into a comprehensive

“underrepresented minority” category – an important distinction considering that recent stud-

ies have found that black and Hispanic students experience college quite differently (Lee 2002;

Greene et al. 2008).

Our findings indicate that the most important factor contributing to differential college

dropout between black and white students is the distribution of initial dropout risk, which ac-

counts for nearly 80 percent of the gap in dropout rates between white and black students who

begin college in four-year colleges and universities and over 80 percent of the gap for students

who start in two-year colleges. This finding suggests that the college dropout gap between white

and black students is primarily a byproduct of decisive educational, social, and economic patterns

that occur prior to enrollment in higher education. However, we also find that race-specific pat-

terns of college entry and dropout, resulting from a combination of academic and socioeconomic

forces, have a clear impact on persistence to degree, accounting for the remaining portion of the

persistence gap. Specifically, if black students were to enter and depart four-year colleges using

the same decision models as white students, their overall dropout rate would fall by 10 percent.

Yet the proportion of black students earning a bachelor’s degree also would decrease by nearly

5 percent (.290 versus .276). The two-year case is more complex, as the dropout rate for black

students in fact would rise by 2 percent if these students were to follow the white entry and de-

parture models. This finding supports our conviction that black students’ tendency to select into

four-year colleges at higher risk levels may increase their overall rate of degree completion. The

combination of these results reveals a clear “tradeoff” dynamic for black students in the intercon-

nected process of college entry and departure, with greater risk-taking on entry opening the possi-
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bility for higher degree completion rates. Accordingly, we also find that postsecondary experiences

are a crucial mediator of the black-white dropout gap, independently and apart from pre-college

factors. It is the combination of the pre-college distribution of risk and race-specific decisions con-

cerning college entry and departure that generate the observable gap in the dropout rate between

black and white students.

We proceed with a review of relevant literature, followed by a description of our data and

methods, and a discussion of our findings. We finish with our conclusions and a brief outline of

areas of further investigation we intend to pursue.

2 Review of Relevant Literature

Racial and ethnic gaps in educational attainment are well-documented at all levels of the edu-

cational system and the life course (Lee 2002; Kao and Thompson 2003; Maralani 2013). In the

context of higher education, most studies tend to focus exclusively on racial and ethnic discrep-

ancies in college enrollment or dropout, working to identify the various mechanisms contributing

to gaps in each phase of the college-going process individually. The enrollment literature suggests

that discrepancies can be explained by a combination of demographic and economic shifts over

time (Black and Sufi 2002; Kane 1994), financial and social resource gaps (Beattie 2002; Mumper

2003; Bastedo and Jaquette 2011), school effects at the high school level (Hill 2008; Roderick

et al. 2011; Belasco 2013; Jennings et al. 2015), and college admissions processes (Bowen and Bok

2000; Alon and Tienda 2007; Alon 2009; Grodsky et al. 2008). The dropout literature, by con-

trast, focuses primarily on college-level factors such as institutional selectivity (Small and Win-

ship 2007; Bowen et al. 2009), financial aid packages (Kim 2007; Chen and DesJardins 2010; Alon

2011) or integration and support within the collegiate environment (Deil-Amen and Rosenbaum

2003; Swail 2003; Hausmann et al. 2007). While most studies of college dropout introduce statis-

tical controls to account for pre-college experiences, few explicitly model the impact of selection

patterns by race on subsequent gaps in college persistence or degree completion rates. The result

of this omission is a less comprehensive and precise understanding of differential dropout by race

than can be provided by accounts that take enrollment patterns as a critical contributor to subse-

quent dropout decisions and degree attainment rates.
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Light and Strayer (2002)provide an important exception, using the 1979 National Longitu-

dinal Study of Youth (NLSY) data to study the differences between white and minority students

in college enrollment and completion. Building on the foundation laid by Venti and Wise (1983),

arguably the first to use a joint discrete-continuous utility maximization model to evaluate the

impact of selection on college dropout, Light and Strayer employ a similar analytical strategy to

make race the focal point of their study. The authors argue that without jointly estimating col-

lege enrollment and dropout, it would be relatively easy to mistake various unobserved factors in

the enrollment stage for racial impacts on dropout. They also incorporate selectivity categories

into their initial enrollment choice framework, helping to account for the impacts of increasing

horizontal stratification within the higher education sector (Gerber and Cheung 2008). However,

as mentioned earlier, their study is constrained in some important ways, including its restriction

to four-year college students, its limited pre-college controls, its lack of granularity in exploring

the mechanisms underlying differences in degree completion between racial and ethnic groups, and

its decision to group all minority students together. Perhaps as a result of these limitations, the

authors ultimately attribute the higher rate of degree completion among white students to unob-

servable factors.

Bound et al. (2010) help to address some of the remaining questions left by Light and Strayer

(2002) in their study of the overall decline in college persistence rates over time. In particular,

they choose to include two-year students in their analysis, demonstrating the ways in which ex-

pansion of higher education, and especially the two-year college sector, over time has impacted

college completion rates. Using a counterfactual framework that enables a comparison between

students with comparable academic preparation and socioeconomic background in 1972 and 1997,

they find that the increased willingness among 1997 students – and especially men – to attend

two-year and less selective four-year colleges is a key factor in explaining the overall decline in

postsecondary degree receipt. By contrast, students with similar backgrounds in 1972 were less

likely to enroll in college at all. This finding once again focuses attention on the importance of

evaluating the selection process when studying college dropout rates, while also demonstrating

that two-year colleges must be included in such studies to provide a comprehensive understanding

of the postsecondary landscape. Despite these key contributions, Bound et al. are not particu-

larly focused on racial differences in college completion, instead drawing on academic preparation
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in high school as their primary strategy for dividing the student population. More generally, the

authors are most interested in determining whether the demand-side (students) or the supply-

side (institutions and institutional funders, like states) is more important in explaining persistence

trends rather than the ways in which these factors impact racial and ethnic differences in persis-

tence.

Since Bound et al.’s analysis, there has been no study to our knowledge that has focused

explicitly on connecting the college selection process to persistence decisions. In addition, we have

not found an example beyond Light and Strayer’s (2003) work that uses such an analytical strat-

egy to shed light on the question of differential dropout by race. We also note that both of these

prior analyses have been driven by the disciplinary perspective of economics, whereas sociologists

have tended to focus more intensively on either enrollment or dropout, exclusively. It is our goal

to build on these foundations, presenting a counterfactual analysis focused on connecting the rel-

ative independent impacts of students’ family backgrounds, academic achievement, college enroll-

ment decisions, and postsecondary experiences on the black-white gap in college persistence.

3 Data

We draw our data from the Educational Longitudinal Survey (ELS), collected by the National

Center for Educational Statistics (NCES). ELS includes a nationally representative sample of

nearly 15,000 students through four waves of data collection: the 2002 base round, at which point

all students were in tenth grade; a first follow-up in 2004, when most students were in twelfth

grade; and a second follow-up in 2006, which traces students into either their first two years of

postsecondary education or the workforce, and a third follow-up in 2012, which captures infor-

mation about students’ collegiate experiences and outcomes, as well as workforce experiences.

The initial ELS sample was drawn from a representative distribution of 750 high schools, from

which students were selected at random to participate in the survey. The ELS data, being a clus-

ter sample of high school students, does not contain clustered data at the post-secondary level.

However, because data collection began when the students were in high school, we are able to

gather quite detailed information on pre-college academics in addition to postsecondary enroll-

ment decisions, experiences, and persistence outcomes over time.
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As a result of the rich information we gain from the ELS about students prior to college

enrollment, we are able to include information on the intensity of high school curriculum, perfor-

mance in high school, communication between students and parents regarding academics, high

school dropout behavior of friends, and students’ own expectations and priorities regarding higher

education and other life outcomes in addition to basic demographic information. We also include

key pieces of information concerning students’ postsecondary experiences in our following analy-

ses of college impacts on dropout, such as college selectivity, the availability and use of financial

aid, remedial course-taking, major field of study, contact with faculty and advisors, and social

engagement in the school community. We employ an appropriate panel weight, constructed by

the NCES, to account for the longitudinal design of the study and to make population inferences

for our focal sample. While most ELS variables that comprise our initial regressions are coded in

a straightforward ordinal manner, the curriculum intensity variable has been constructed using

raw data on students’ course-taking patterns. It follows the scheme developed in a prior educa-

tion dataset, the National Education Longitudinal Survey (NELS), and subsequently employed by

Adelman (2006), to generate 30 levels of curricular intensity. These levels have been condensed

to five in our model to improve statistical power. The list of all pre-college and post-college-entry

variables can be found in Appendix 1.

For the purposes of this draft, we limit our sample to cases in which all necessary variables

for our analyses are present, using list-wise deletion. We will pursue a multiple imputation strat-

egy to restore missing cases in a future draft of the paper. As a point of comparison, we demon-

strate in Table 1 that the ELS data prior to list-wise deletion closely parallels the high school /

GED completion rates and college enrollment rates reported by the NCES, providing confidence

in the representativeness of our findings once we have undertaken multiple imputation. Our focal

population is all black and white students who have completed a high school diploma or GED;

we exclude students who have dropped out of high school, since these students would be largely

ineligible for college entry. Our sample therefore consists of 6,209 students, 54 percent of whom

begin college in a four-year institution, 31 percent in a two-year school, and 15 percent in neither

(see Table 2). Of those students who begin in a four-year college, 23 percent do not complete a

college degree; for those who start in two-year schools, 47 do not complete a college degree. We

define “dropout” as occurring when students have not completed a bachelor’s or associate’s degree
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by 2012, the censoring point in the ELS data.

4 Methods

We employ counterfactual analysis as our primary empirical strategy. To do so, we first fit two

different logistic regressions, one for college entry and the second for college dropout. For college

entry, we define three mutually exclusive binary entry states: 1. Four-year college or university

entry; 2. Two-year college entry, given that a students initially enrolls in either a two-year or four-

year college; and 3. Two-year college entry, given that a student has not enrolled in a four-year

college or university. The same independent variables are used in each of these analyses and in-

clude the pre-college socioeconomic, academic, and expectation factors described in Appendix 1.

To define these states, we do not draw on any variables that reflect students’ experiences follow-

ing college entry, as we wish to understand entry as a function of pre-college experiences, alone.

We run separate models for black and white students in order to isolate race-specific coefficient

values on college entry probabilities. We therefore exclude race as an independent variable from

the initial estimation models.

Next, using the same independent variables as utilized in the entry models, we run three

separate logistic regressions to asses students’ probability of college dropout based on pre-college

factors. Nearly 85 percent of students within the ELS sample receive their high school diploma or

GED in 2004, and since over 95 percent of four-year beginners and 70 percent of two-year begin-

ners in this sample start college within one year of receiving a high school diploma or GED, we

generally gain an eight-year window to observe potential dropout behavior. This window equates

to 400 percent of the typical program time for two-year college entrants and 200 percent for four-

year college entrants, providing a strong gauge of actual dropout behavior over time. As with our

entry models, we estimate students’ likelihood of dropout in three separate ways: 1. For all stu-

dents who have started college in four-year schools; 2. For all students who have started in two-

year schools, given college entry; and 3. For all students who have started in two-year schools,

given that they have not initially enrolled in four-year schools. Once again, we run separate mod-

els for black and white students, using these initial models of dropout to generate three separate

“dropout risk indices” for all students in our sample, regardless of whether or not they actually
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have attended college. The first index represents four-year dropout risk (“Risk Index 1”); the sec-

ond, two-year dropout risk given college entry (“Risk Index 2”); and the third, two-year dropout

risk given no four-year college entry (“Risk Index 3”). All three indices are generated as a linear

combination of coefficient values on each control variable in our model. We are able to extend

these indices to students who do not enter the focal type of college via out-of-sample prediction.

These indices subsequently enable us to calculate enrollment and dropout rates as a func-

tion of race and dropout risk, alone, rather than as a function of individual covariate values, as we

did in the first case. To accomplish this task, we substitute each dropout risk index as the sole in-

dependent variables in our initial logistic regression models for college entry. So, we first calculate

four-year college entry as a function of four-year dropout risk (in original, squared, cubed, and

quadrupled forms), then two-year entry as a function of four-year dropout risk, then two-year en-

try as a function of two-year dropout risk. We run these equations separately for black and white

students in order to assign new entry probability scores based on dropout risk values, alone. We

then can use these new entry probabilities to calculate dropout as a function of initial risk. In do-

ing so, we produce mean entry and dropout estimates that reflect students’ behavior in light of

comprehensive risk rather than individual covariate values.

We next perform a series of counterfactual analyses to tease apart the impact of each race’s

initial distribution of pre-college risk factors, decision-making model for entry, and decision-making

model for dropout on the gap in the dropout rate between black and white students. Because we

can define entry and dropout models by using covariates, alone, or by using the comprehensive

risk index, we also can construct counterfactual simulations in light of each type of model. We

therefore pursue six different counterfactual simulations:

1. Black students’ entry rate based on black students’ variables and white students’ entry deci-

sion model as a function of covariates;

2. Black students’ entry rate based on black students’ variables and white students’ entry deci-

sion model as a function of comprehensive risk;

3. Black students’ dropout rate based on black students’ variables, black students’ dropout

decision model, and white students’ entry decision model as a function of covariates;
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4. Black students’ dropout rate based on black students’ variables, black students’ dropout

decision model, and white students’ entry decision model as a function of comprehensive

risk;

5. Black students’ dropout rate based on black students’ variables, white students’ entry deci-

sion model, and white students’ dropout decision model as a function of covariates;

6. Black students’ dropout rate based on black students’ variables, white students’ entry deci-

sion model, and white students’ dropout decision model as a function of comprehensive risk.

We generate these counterfactual simulations for all three of our initial entry states, and also cal-

culate the reverse counterfactual – e.g. if white students were to use black students’ entry model

based on covariates, etc.

As a final step, we develop an index of “pure” postsecondary dropout risk, in that the index

has been purged of the influence of all pre-college variables. We do this by regressing the postsec-

ondary variables on the pre-college variables, residualizing, and then using all of the residuals as

the independent variables in a logistic regression with “dropout” as the dependent variable. From

this regression, we generate a predicted postsecondary dropout value for each student who has

started in the focal college level. Because of the high dimensionality of many of the postsecondary

variables, we use an initial factor analysis to provide values for the postsecondary variables that

can be regressed against the pre-college variables. We are confident in this choice because the cor-

relation between postsecondary dropout indices created using individual postsecondary covariates

versus those generated using postsecondary factors is greater than 0.7, on average.

5 Discussion of Findings

Note: For the purposes of this draft, we will focus exclusively on our results for the four-year en-

try state. Future drafts will detail our two other focal states, probability of two-year attendance

given college entry and probability of two-year attendance given no four-year attendance.
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5.1 Distribution of Pre-College Dropout Risk

To begin understanding the impact of pre-college experiences on college entry and departure be-

havior for black and white students, we first examine the distribution of initial dropout risk (Fig-

ure 1a). We find that black dropout risk is more heavily concentrated in the “high-risk” portion of

the distribution while white dropout risk peaks at a much lower risk level, concretizing the distri-

butional inequity between the two groups of students given pre-college experiences. The low-risk

concentration of white students as compared to black students is even more notable when we fo-

cus on four-year beginners: while nearly the entire distribution of white students in this group is

condensed between a predicted dropout probability of 0 and 0.4, that of black students stretches

the length of the risk spectrum and only begins to decline at the 0.6 level. Though black students

who begin college in four-year schools are also more focused in the low-risk portion of the distri-

bution than the entire population of black students, this difference only closes the gap slightly

between the pre-college dropout risk levels of black and white students. In examining the separate

graphs of pre-college dropout risk for men (Figure 1b) and women (Figure 1c), it becomes clear

that the gap between black and white women drives that which we observe in the overall distribu-

tion, whereas the differences between black and white men in their distribution of pre-college risk

is less severe. As our later results will confirm, this discrepancy matters significantly for overall

racial differences in entry and departure patterns.

5.2 College Entry

Turning to college entry, we initially examine entry as a function of pre-college covariates (Figure

2). Figure 2a demonstrates that the main difference between white and black students is that, for

all values larger than about 0.3 on the x-axis (predicted probability of dropout), black students

are more likely to enter college than are white students with identical risk. We observe this same

pattern for black men (Figure 2b) and black women (Figure 2c), though the “crossover” point

is higher for men at nearly 0.4 and lower for women at approximately 0.2. We also learn from

the separate graphs by gender that the lowest-risk women from each race respond to pre-college

dropout risk in a more comparable way than the lowest-risk men when it comes to four-year col-

lege entry. This pattern resonates with prior findings regarding the heightened disadvantage of
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black men in the college-going process (DiPrete and Buchmann 2013 ) and suggests that low-risk

black women may not experience as substantial a disadvantage in relation to their white peers

with similar dropout risk levels.

Our counterfactual analysis of entry trends helps to clarify these patterns. The results for

entry likelihood in response to dropout risk defined by covariates demonstrate that if black stu-

dents were to enter four-year colleges using the same entry model as white students, their aver-

age probability of entry would fall by 10 percent, from 0.452 to 0.407 (see Table 3, Column 2) .

Meanwhile, the entry rate for white students would increase by 10 percent, from 0.553 to 0.616.

Similar trends emerge for women and men, though it is worthwhile to note that black men enter

four-year college at a higher rate than do black women in this ELS sample. Since we know that

black women complete nearly two-thirds of all bachelor’s degrees among black students (DiPrete

and Buchmann 2013 ), it is likely that the ELS statistic reflects the fact that our sample is limited

to students who have earned high school diplomas and GEDs, rather than all students who begin

high school, in which a higher proportion of black men drop out prior to diploma receipt than do

women.

More generally, it is worthwhile to conceptualize what these counterfactual values mean as

explicitly as possible. Using the counterfactual value for all black students as an example, a use-

ful way to think about the number is: “How would a white student think about college entry if

she observed the pre-colleges experiences of a similar black student as her own?” Importantly, the

unchanging factor in all black counterfactual numbers is the value of variables: the variables al-

ways reflect the family background, high school achievement, and college expectations of black

students, even as we shift to change the lens of the viewer interpreting these experiences from

black to white in the counterfactual analysis. We therefore can translate the black counterfactual

value to mean that an average white student would be less likely to make the decision to enter a

four-year college if she had the same pre-college resources as her black peers. In this sense, the

response of white students to black students’ pre-college experiences represents a “resource deval-

uation” – depicted numerically in Table 4. Table 4 demonstrates that, when we divide the distri-

bution of white students into deciles, white students are more likely to enter college within every

decile if responding to their own resources versus the resources of their black peers. This pattern

holds for women and men, alike.
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At first glance, it seems possible that this finding simply could reflect the fact that on av-

erage, black students tend to have fewer resources than white students – a trend immediately

apparent in the distribution of pre-college dropout risk (Figure 1). However, the results of the

counterfactual analysis of four-year entry probability as a function of comprehensive pre-college

dropout risk suggests that the dynamic is far more nuanced (Table 3, Column 3). To be clear,

predicted entry based on “comprehensive pre-college dropout risk” simply means that our logistic

regressions are run to make college entry a function of the dropout risk score, alone, rather than

all covariates. We discover from this analysis that, not only do the counterfactual entry values

differ markedly from those produced by entry response to individual variables, but that within-

gender differences serve as the primary driver of these discrepancies. In the case of all students,

for example, the counterfactual result for black students only drops by 1 additional percentage

point to 0.397, while that for white students dips by over 5 added percentage points to 0.562. Us-

ing the analytical framework detailed above, this result indicates that when white students assess

entry based on the combination of multiple risk factors within the black resource pool, they are

slightly more cautious about entering four-year colleges or, looking at it a different way, they de-

value black resources slightly more. Yet when black students assess white resources in the com-

prehensive risk framework, they become far more cautious about college entry, suggesting that a

similar, though more significant, devaluation process has taken place in the conversion of white

students’ singular experiences to an amalgamated indicator of risk.

However, considering the foundational point that white students tend to have greater re-

sources than black students, this devaluation makes little intuitive sense. So we turn to the en-

try probabilities by gender to try to disentangle this finding. Looking separately at women, we

find that the counterfactual value for black women drops by over 7 percentage points to 0.321,

while that for white women stays relatively stable, only increasing by 1 percentage point to 0.617.

For men, the counterfactual entry value for black students rises by 15 percentage points to 0.529,

while that for white men diminishes to 0.512 – also a 15 percentage point drop. These gender-

specific results indicate that women and men of both races interpret and respond to comprehen-

sive dropout risk quite differently from one another. More specifically, while the lower counter-

factual entry rate for black women suggests that white women perceive fewer resources when

evaluating black women’s comprehensive dropout risk in comparison to variable-based risk, the

15



higher counterfactual entry rate for black men indicates that white men in fact perceive black

men’s resources based on comprehensive dropout risk as far greater than those present in the co-

variate scenario. Shifting to consider the opposite perspective, the relative stability of the white

women’s counterfactual entry value suggests that black women perceive of white women’s re-

sources as a function of dropout risk as about equally valuable to those derived from individual

variables, whereas the lower counterfactual value for white men indicates that black men view the

risk-based resources of white men as far less valuable.

The language of currency conversion, in combination with Figure 3, can help us to inter-

pret these findings. Figure 3 depicts the relationship between students’ predicted probability of

dropout and their percentile rank on these same dropout indices. The dashed line reflects the

black counterfactual dropout rate that would result as a direct consequence of the black coun-

terfactual entry rate (so, the black dropout rate if white students were to assess black resources

in the entry decision-making process). As such, these dropout curves can be viewed as the con-

version of pre-college entry behavior into the metric of dropout risk. A numeric representation of

these patterns can be found in Table 5. Bearing this in mind, we observe in Figure 3a that at the

lowest portion of the dropout distribution, black women’s race-specific “dropout risk currency” is

equally – if not slightly more – valuable than white women’s. However, beginning at about the

18th percentile of the dropout risk distribution, black women’s dropout risk currency diminishes

in value as compared to white women’s, thereby increasing black women’s predicted probability

of dropout substantially, especially at the very highest levels of risk. The story for men (Figure

3b) is somewhat different, in that black men’s dropout risk currency is more valuable than white

men’s up until the 35th percentile of the distribution, at which point white men’s dropout risk

becomes more valuable, but substantially less so than white women’s over black women’s. Ex-

tending the currency analogy, it is as though black students on average hold U.S. dollars; white

women, British pounds,’ and white men, only euros.

The counterfactual curves help to make sense of what this valuation means for the inter-

pretation of comprehensive dropout risk by gender. The counterfactual for women indicates that

white women perceive their pounds to be much more valuable than dollars. In the case that white

women all of a sudden realized that they in fact only held dollars rather than pounds– as the

counterfactual scenario asks of us – they would behave more cautiously in the face of “currency
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devaluation,” choosing to enter college less often and in turn, lowering the counterfactual dropout

rate of black women. As such, although black women’s dropout rate would lessen consequently,

the devaluation process also would serve to widen the entry gap between white and black women,

in a way over-exaggerating the actual dropout risk of black women prior to college entry. Decom-

posing this devaluation process down into socioeconomic and academic components (Figures 4a

and 5a), it is clear that socioeconomic differences between black and white women are the more

important force in driving the overall devaluation.

For men, on the other hand, the conversion process looks very different, with white men

gaining awareness of the comparative strength of black men’s currency and black men coming to

realize that white men’s currency in fact is not much stronger than their own. These processes

help to explain the increase in the counterfactual entry rate for black men, translating directly

into the higher dropout rate for a large portion of the black distribution depicted by the coun-

terfactual curve in Figure 3b, versus the lower counterfactual entry rate for white men. Compar-

ing the counterfactual for white men based on covariates versus comprehensive dropout risk, it

appears as though the general power of white men’s resources lies in their amount rather than

their value. When black men assess the amount of white men’s resources, captured in the covari-

ate counterfactual, they are much more willing to enter college than they are when assessing the

value, as depicted by the risk counterfactual. In this way, the currency conversion process for men

seems to represent the exact opposite from that for women, in that white men’s currency in fact

is devalued in conversion while black men’s increases in value. Looking at Figures 4b and 5b, it

seems the devaluation of white men’s resources is rooted in academics: white men do not pos-

sess academic resources that are as valuable in comparison to black men. Together, the results for

men and women convey the importance of socioeconomic resources in widening the advantage of

white students in the college entry process over their black peers, seeming to override the value of

academic experiences.

5.3 Impact of College Entry Patterns on College Dropout Rates

Yet how do these entry patterns impact college dropout decisions? Table 6 summarizes the first

phase this analysis, in which we estimate black and white students’ dropout rates as a function

of entry response to covariates and comprehensive dropout risk. The counterfactuals in this ta-
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ble reflect the combination of counterfactual figures for entry and actual, race-specific figures for

dropout. Looking first at the counterfactual dropout given entry based on covariates (Column

2), it is somewhat surprising that the average effect on dropout rates for all students are mod-

est when entry rates for both groups of students have changed notably in the counterfactual en-

try state. If white students were to respond to black resources based on covariates, the dropout

rate for black students would fall only by 1 percent, from 0.358 to 0.355. Meanwhile, the white

dropout rate would only rise by about 5 percent, from 0.217 to 0.228, in the equal but oppo-

site counterfactual scenario. Though there is slightly more movement in the counterfactual num-

ber for white men – likely because the entry counterfactual inflates the male entry rate to such

a great extent, thereby enlarging the pool of potential non-completers – the patterns observed

within each gender generally support the overall trend. We can attribute these patterns largely to

the distribution of dropout risk by race together with race-specific models of dropout. For black

students, following the white entry curve would cause students with low dropout risk to enter

four-year college at a higher rate, whereas students with high dropout risk would enter at a lower

rate (see Figure 2). However, we also know that a far smaller proportion of black students can

be found in the low-risk portion of the distribution than the high-risk portion. In addition, we

learn from plotting actual and counterfactual dropout risk for black students that those with low

dropout risk tend to drop out at higher rates than would be expected, while those with higher

risk actually drop out at lower rates than anticipated (see Figure 6). These two trends therefore

appear to offset one another in the when considering the counterfactual dropout rate based on

variables, leaving the black dropout rate rather level. The white scenario reflects a similar offset-

ting effect, though in the opposite direction.

We again gain further insight into these patterns by observing the counterfactual dropout

rates that would result from counterfactual entry based on comprehensive dropout risk, which

include the race- and gender-specific conversion processes discussed above. Table 6, Column 3

depicts the consequences of the conversion process on dropout rates, which differ substantially

from those resulting from the covariate case and once again are driven by gender differences. For

women, the dropout rates represent logical extensions of the counterfactual entry rates. The smaller

proportion of black entrants emerging from the black counterfactual entry model translates di-

rectly into a far lower dropout rate at 0.176, especially because those women who would no longer
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enter would be the highest-risk women based on the devaluation process in combination with the

white entry curve. On the whole, this lower counterfactual figure demonstrates that the black

women who would enter college according to the counterfactual represent high performers not

prone to dropout. Meanwhile, the white counterfactual dropout rate climbs to 0.244 as a result of

the higher proportion of women that would start college according to the white entry counterfac-

tual, especially higher-risk women. Because these higher-risk women tend to perform quite poorly

in the white case, it follows that the counterfactual dropout rate increases.

Though it would seem intuitive for this same logic to apply to men, the fact that the entry

models for men and women differ so significantly, combined with the divergent conceptualization

of devaluation, appears to change the nature of expected dropout rates. Here, the higher coun-

terfactual entry rate of black men in fact translates to an extremely low dropout rate of 0.191,

whereas the lower counterfactual entry rate of white men produces a far higher dropout rate of

0.358. We can attribute this pattern to the fact that a higher entry rate for black students would

mean that a much higher proportion of the lowest-risk black men would enter college according

to the white entry model, and that these low-risk men in fact perform far better in the “compre-

hensive dropout risk” universe than the covariate universe. Conversely, a higher proportion of the

highest-risk white men, together with a lower proportion of low-risk white men, would enter col-

lege according to the black entry model. In addition, all of these white men in fact perform worse

than expected in space of comprehensive risk. As a result, the dropout rates based on comprehen-

sive dropout risk look very different from those produced based on covariates.

As one additional step, we can learn more about the nature of the dropout gap between

white and black students when we examine the counterfactuals based on both counterfactual

entry and departure models (Table 7), which represent the full expression of race- and gender-

specific differences in four-year college entry and departure. The covariate scenario (Column 2)

reflects the tendency of white women to persist at higher rates than black women, as the coun-

terfactual dropout rate for black women falls to 0.264 while than for white women rises to 0.262.

Yet we also observe the stronger performance of black men as compared to white men, in that

the black counterfactual rate rises to 0.389 while that for white men falls to 0.287. These results

suggest that once in college, black men in fact persist at higher rates than white men, especially

white men deemed “high risk” based on their pre-college characteristics. Interestingly, while the
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counterfactual results based on risk have differed substantial from those emerging from covari-

ates in both of our initial analyses, they reflect very similar patterns here. Black women persist at

lower rates than do white women, whereas black men persist at much higher rates than do white

men. We can attribute the uniformity of the results in this analysis to the fact that race-specific

departure patterns are more closely aligned with race-specific entry patterns, no matter whether

we use covariates or comprehensive dropout risk as the baseline. It is also worthwhile to note that

the counterfactual results based on comprehensive risk for black students are a direct reflection of

the counterfactual curves depicted in Figure 3.

5.4 Postsecondary Experiences

As a final step, we examine the purged postsecondary component of dropout risk to gain insight

into the impact of postsecondary experiences on dropout, net of pre-college factors. Confirm-

ing our analysis of dropout rates as a function of counterfactual entry and departure behavior,

Figures 7 and 8 demonstrate that postsecondary experiences in fact matter substantially above

and beyond pre-college experiences. If they did not matter, there would be little or no overlap-

ping in the distributions of Figure 7 and Figure 8 would simply contain parallel lines at the mean

dropout rates for all black and white four-year beginners. The fact that there are notable slopes

supports our finding, represented by Figure 6, that the entry model is not destiny for students

when it comes to college completion and departure. Instead, students’ experiences within post-

secondary education independently shape their likelihood of completion. As we see from Figures

7 and 8, a large proportion of black students are performing better than would be anticipated by

their initial dropout risk, especially among male students. Yet male students also account for the

most extreme dropout behavior in the high-risk portion of the postsecondary risk distribution.

Conversely, black women with low postsecondary risk drop out at a might higher rate than would

be anticipated. These two surprising trends that take shape after collegiate enrollment merit sub-

stantial future investigation.
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6 Conclusions

In this paper, we make a contribution to the literature on the gap between white and black stu-

dents in college degree completion by focusing on the critical issue of dropout. Rather than lim-

iting our study to either the issue of enrollment or dropout, we analyze these decision-making

moments in tandem, seeking to understand more comprehensively the impacts of the pre-college

distribution of student dropout risk and students’ selection preferences on observed differences by

race in dropout. We also include an analysis of postsecondary experiences, net of pre-college fac-

tors, to capture the ways in which these experiences interact with students’ initial dropout risk to

either divert or confirm their decision to leave. We therefore are able to present an account of the

entire dropout process, from pre-college experiences through to the dropout decision.

Our study builds on a small body of past literature that attempts to implement a similarly

thorough analytical approach (Light and Strayer 2002; Bowen et al. 2009; Bound et al. 2010).

However, because we define our students not only by race but also by their placement on three,

separate but interconnected risk scales, we gain a more granular understanding of which expe-

riences during the dropout process matter most in explaining differential dropout. We find that

the initial distribution of dropout risk, in combination with students’ race-specific entry deci-

sions in the high-risk portion of the dropout risk distribution, in particular, are most central to

the dropout gap. Specifically, higher-risk black students are more likely to enter four-year colleges

than are higher-risk white students. The college entry process therefore represents a tradeoff for

black students: while entering college at higher risk levels appears to drive up the dropout rate,

it also provides more students with the opportunity to achieve a degree. Quantifying this trade-

off, we learn from our counterfactual analysis that if black students were to use the white model

of college entry, the dropout rate would fall by 1 percent according to the covariate model or 30

percent based on the comprehensive risk model. However, utilizing the white entry model also

would decrease the number of four-year degrees completed by 10 percent in the case of the covari-

ate model and, while the degree completion rate would increase by about 3 percent drawing on

the risk model, far fewer black students would have the opportunity to gain from the experience

of accruing some college. If we use the white counterfactual model for entry and dropout, black

students’ overall dropout rate would fall by 10 percent drawing on the covariate model, but the
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number of bachelor’s degrees earned would decrease by nearly 5 percent. Finally, using the com-

prehensive risk model, the dropout rate in fact would rise by 9 percent. Taking all of these sce-

narios into account, it becomes clear that black students’ rationally “risky” entry behavior in fact

yields worthwhile rewards on the whole.

More generally, our comparative analyses of counterfactual entry and departure based on

covariates versus comprehensive risk provide insights into black and white students’ perceptions

of dropout risk in relation to the amount and nature of pre-college resources. Here, we discover

that, as compared to white men’s, black men’s resources are in fact much more valuable than rep-

resented by individual variables such as family socioeconomic background or high school grades.

As a result, black men seem to persist to degree in four-year colleges at a much higher rate than

would be expected by their pre-college dropout risk. Meanwhile, white men’s pre-college resources

appear less valuable than their individual variable values would suggest, leading to a higher-than-

anticipated dropout rate in college. White men’s advantage in the college-going process there-

fore instead derives from their access to a relatively large amount of pre-college resources, rather

than the value of their resources. By contrast, white women’s comparative advantage over black

women results more directly from the quality of their socioeconomic resources rather than the

amount, alone. Accordingly, white women persist at a much higher rate than black women, an ad-

vantage that also exists in relation to black men and white men. Finally, it is worth noting that

for both white women and men, socioeconomic factors appear more important in generating an

advantageous college-going posture over their black peers than do academic factors.

In subsequent versions of this paper, we will more intensively study the sorting process into

college levels, analyzing the impact of this process on overall degree completion rates by race. We

also recognize that our analytical approach could be extended usefully to examine changing en-

rollment trends between racial and ethnic groups over time or differences between the dropout

behavior of U.S. students versus those from other countries. We hope to pursue both of these av-

enues in the future.
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Figure 1: Initial Distribution of Four-year Dropout Risk by Race and Gender
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Figure 2: Four-year Entry Probability as a Function of Covariates, Given Pre-College Dropout
Risk By Race and Gender
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Figure 3: Percentile Ranking of Black and White Students by Actual Dropout Risk Values and
Counterfactual Dropout Risk Values for Black Students
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Figure 4: Percentile Ranking of Black and White Students by Actual SES-Based Dropout Risk
Values and Counterfactual SES-Based Dropout Risk Values for Black Students
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Figure 5: Percentile Ranking of Black and White Students by Actual SES- and Academic-Based
Dropout Risk Values and Counterfactual SES- and Academic-Based Dropout Risk Values for
Black Students
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Figure 6: Actual and Counterfactual Dropout Risk for Black Students

(a) All Students

0
.2

.4
.6

.8
1

P
re

d
ic

te
d
 P

ro
b
a
b
ili

ty
 o

f 
D

ro
p
o
u
t

0 .2 .4 .6 .8 1
Counterfactual Probability of Dropout

Actual vs. Counterfactual Dropout y=x

(b) Women

0
.2

.4
.6

.8
1

P
re

d
ic

te
d
 P

ro
b
a
b
ili

ty
 o

f 
D

ro
p
o
u
t

0 .2 .4 .6 .8 1
Counterfactual Probability of Dropout

Actual vs. Counterfactual Dropout y=x

(c) Men

0
.2

.4
.6

.8
1

P
re

d
ic

te
d
 P

ro
b
a
b
ili

ty
 o

f 
D

ro
p
o
u
t

0 .2 .4 .6 .8 1
Counterfactual Probability of Dropout

Actual vs. Counterfactual Dropout y=x

33



Figure 7: Distribution of Purged Postsecondary Dropout Risk by Race and Gender
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Figure 8: Purged Postsecondary Dropout Risk and Actual Dropout by Race and Gender

(a) All Students
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Table 3: Probability of Entry into Four-year College and Counterfactual Probability Using
Other Race’s Response to Own Pre-College Situation (calculations are conditional on high school
diploma or GED and include entry at any age observable in the ELS )

Actual Other Race Entry Response
to Own Covariates

Other Race Entry Response
to Own Pre-College Risk

All Students
Black Students, White Entry

Decision Model
.452 .407 .362

White Students, Black Entry
Decision Model

.553 .616 .486

Women
Black Students, White Entry

Decision Model
.433 .396 .419

White Students, Black Entry
Decision Model

.572 .604 .512

Men
Black Students, White Entry

Decision Model
.474 .383 .337

White Students, Black Entry
Decision Model

.533 .661 .478

Notes: Own covariates are pre-college sociodemographic, academic and behavioral measures from
the ELS. Pre-entry dropout risk is computed via race-specific logistic regressions. Counterfactual
estimates are the mean of individual-level predictions.

Table 6: Actual Probability of Degree Non-Completion Given Four-year College Entry and Coun-
terfactual Probability Based on Own Race Characteristics and Other Race Entry Behavior (calcu-
lations are conditional on high school diploma or GED and include entry at any age observable in
the ELS )

Actual Other Race Entry Response
to Own Covariates

Other Race Entry Response
to Own Pre-College Risk

All Students
White Entry Decision Model,

Black Students’ Variables
.358 .355 .377

Black Entry Decision Model,
White Students’ Variables

.217 .228 .279

Women
White Entry Decision Model,

Black Students’ Variables
.361 .364 .454

Black Entry Decision Model,
White Students’ Variables

.186 .188 .231

Men
White Entry Decision Model,

Black Students’ Variables
.355 .345 .343

Black Entry Decision Model,
White Students’ Variables

.252 .289 .380

Notes: Own covariates are pre-college sociodemographic, academic and behavioral measures from
the ELS. Pre-entry dropout risk is computed via race-specific logistic regressions. Counterfactual
estimates are the mean of individual-level predictions.37



Table 4: Average Probability of Entry into Four-year Colleges By Decile: White Entry Decision
Model

1 2 3 4 5 6 7 8 9 10
All Students

White Students’
Decision Model, White

Students’ Variables

0.018 0.064 0.191 0.489 0.706 0.815 0.883 0.924 0.950 0.972

White Students’
Decision Model, Black
Students’ Variables

0.009 0.028 0.081 0.193 0.366 0.529 0.669 0.790 0.884 0.948

Women
White Students’

Decision Model, White
Students’ Variables

0.014 0.061 0.214 0.511 0.718 0.836 0.899 0.936 0.959 0.978

White Students’
Decision Model, Black
Students’ Variables

0.007 0.023 0.063 0.174 0.350 0.515 0.681 0.805 0.897 0.955

Men
White Students’

Decision Model, White
Students’ Variables

0.018 0.091 0.251 0.457 0.636 0.761 0.847 0.903 0.941 0.972

White Students’
Decision Model, Black
Students’ Variables

0.009 0.036 0.086 0.189 0.301 0.433 0.571 0.720 0.851 0.941
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Table 5: Actual Dropout Rates of Black and White Students and Counterfactual Dropout Risk
for Black Students by Decile

1 2 3 4 5 6 7 8 9 10
All Students

Black Students’ Entry
Decision Model, Black
Students’ Variables

0.677 0.768 0.648 0.523 0.508 0.422 0.443 0.320 0.220 0.181

White Students’ Entry
Decision Model, Black
Students’ Variables

0.750 0.642 0.578 0.590 0.520 0.419 0.362 0.290 0.185 0.110

White Students’ Entry
Decision Model, White

Students’ Variables

0.677 0.494 0.422 0.413 0.303 0.245 0.180 0.152 0.113 0.075

Women
Black Students’ Entry
Decision Model, Black
Students’ Variables

0.845 0.756 0.736 0.670 0.581 0.492 0.469 0.341 0.169 0.129

White Students’ Entry
Decision Model, Black
Students’ Variables

0.686 0.558 0.402 0.525 0.411 0.349 0.307 0.248 0.153 0.094

White Students’ Entry
Decision Model, White

Students’ Variables

0.583 0.381 0.368 0.323 0.246 0.206 0.171 0.139 0.112 0.075

Men
Black Students’ Entry
Decision Model, Black
Students’ Variables

0.444 0.242 0.518 0.508 0.486 0.372 0.308 0.297 0.314 0.262

White Students’ Entry
Decision Model, Black
Students’ Variables

0.871 0.787 0.788 0.697 0.594 0.490 0.462 0.345 0.290 0.132

White Students’ Entry
Decision Model, White

Students’ Variables

0.750 0.641 0.546 0.457 0.344 0.286 0.210 0.160 0.121 0.072
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Table 7: Actual Probability of Degree Non-Completion Given Four-year College Entry and Coun-
terfactual Probability Based on Own Race Characteristics, Other Race Entry Behavior, and
Other Race Dropout Behavior (calculations are conditional on high school diploma or GED and
include entry at any age observable in the ELS )

Actual Other Race Entry and
Dropout Response to Own

Covariates

Other Race Entry and
Dropout Response to Own

Pre-College Risk
All Students

White Entry and Dropout
Decision Models, Black

Students’ Variables

.358 .321 .304

Black Entry and Dropout
Decision Models, White

Students’ Variables

.217 .289 .280

Women
White Entry and Dropout

Decision Models, Black
Students’ Variables

.361 .264 .248

Black Entry and Dropout
Decision Models, White

Students’ Variables

.186 .262 .240

Men
White Entry and Dropout

Decision Models, Black
Students’ Variables

.355 .389 .369

Black Entry and Dropout
Decision Models, White

Students’ Variables

.252 .287 .296

Notes: Own covariates are pre-college sociodemographic, academic and behavioral measures from
the ELS. Pre-entry dropout risk is computed via race-specific logistic regressions. Counterfactual
estimates are the mean of individual-level predictions.
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Appendix 1: ELS Variables
Pre-College Post-College Entry
Gender Applied for Aid
Age Received Aid
Race Total Student Loans Accrued
Family/Individual Income Most Selective College Where Admitted
Father’s Highest Education Selectivity of Current College
Mother’s Highest Education First College Out of State
Parents Married Enrollment Mostly Part-Time
Public High School Took Remedial Math
High School GPA Took Remedial English
Level of High School Math Major Field of Study
Level of High School English Held Job at Some Point During College
Level of High School Science Participated in “High Impact” Activities
Level of High School Soc. Stud. Number of Negative Life Events
Academic Intensity Index Participated in Extracurriculars
Talk About High School Courses with Parents Participated in Varsity Sports
Highest Education Expected by Student Participated in Intramural Sports
Level of College Entry Expected by Student Used School Library for Studying
No Plans for College Use School Website and Library for Materials
Number of Friends Dropped Out of High School Talked with Advisor about Academic Plans
Importance of College Financial Aid Talked with Faculty Outside of Class
Importance of College Course Offerings
Importance of Living at Home During College
Importance of College Job Placement Record
Importance of Academic Reputation at College
Importance of Easy Admission into College
Importance of Racial Diversity in College
Importance of Earning Lots of Money
Importance of Getting Steady Work
Importance of Getting Away from Home
Importance of a Good Education

41


