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ABSTRACT 

 

 This thesis examines whether the relationship between community college education and 

future annual earnings varies by race.  The study looks at both the effect of earning community 

college credentials (completion) and the effect of attending community college without obtaining 

a degree (attendance).  Data from the 2000 follow-up survey of the National Education 

Longitudinal Survey of 1988 (NELS-88:2000) are analyzed using Ordinary Least Squares (OLS) 

regression analysis.  The results indicate that black students who earned community college 

credentials experienced larger earnings gains than white students who earned credentials, when 

compared with their same-race peers who held only high school diplomas.  The results also 

indicate that community college attendance without earning a credential was not associated with 

annual earnings that were significantly higher than earnings for high school graduates with no 

community college.  This may provide additional justification for investment in promoting 

community college completion. 
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I.  INTRODUCTION 
 Income inequality in the United States has been growing since the late 1970s.  While 

lower-skilled workers have seen their relative wages fall (Levy and Murnane, 2004), those with 

higher education have seen relative wage increases in part because their skills complement 

emerging technology and are less likely to be outsourced (Autor, Katz, and Kearney, 2005).  As 

women surpass men in many levels of educational attainment, it makes sense that the gender 

wage gap has been decreasing.  However, income inequality between African Americans and 

white individuals is not closing, in part because the education gap by race remains relatively 

steady. 

One route toward decreasing the education and wage gaps between black and white 

individuals is through well paid “middle skilled” jobs (Holzer and Lerman, 2007).  These jobs 

typically require more than a high school diploma, but less than a four-year degree.  This often 

means an associate’s degree or occupational certificate from two-year community colleges, 

where there is a disproportionately large share of minority students, compared to the student 

body make-up at four-year institutions, as shown in Figure 1. 

Figure 1 displays the percentage enrollment distribution of the spring 2004, 12th-grade 

cohort by race/ethnicity and type of institution in 2006.  Among the approximately 80 percent of 

white students who enroll in any college, only about 3 in 10 enrolled in two-year schools. In 

comparison, among the 70 percent of black students who enrolled in any college, about 4 in 10 

enrolled in two-year schools.  In addition, there is a high rate of no college attendance among 

minorities. If we are to make a push for new community college attendance and credentials, 

minority students will likely lead the way.   
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SOURCE: U.S. Department of Education, National Center for Education Statistics, Education 
Longitudinal Study of 2002 (ELS:2002), second follow-up, 2006. 

Recognizing the importance of community colleges and middle-skilled jobs, the Obama 

Administration has set a national goal for America to have the highest proportion of college 

graduates in the world by 2020.  The Administration would like this to be accomplished in part 

by an additional five million graduates from community colleges over the next decade 

(Kotamraju, 2011).  President Obama has also called for all Americans to enroll in at least one 

year of education beyond high school, whether or not they go on to complete a community 

college credential. 

The research literature on the value of community college education is in general 

agreement that a community college education pays off (Belfield, 2011; Marcotte, 2010; Baily, 

2005; Gill, 2003; Averett and Dalessandro, 2001; Kane and Rouse, 1995).  However, it is unclear 

whether a community college education has the same value for white and minority populations.  
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What little evidence there is on the wage returns to community college by race is somewhat 

unclear, and no study has yet used the most up-to-date data
a
.  This study will fill the knowledge 

gap by using data from the 2000 update to the National Education Longitudinal Survey of 1988 

(NELS-88:2000) to investigate whether the value of community college attendance or 

completion varies by race.  This is an important question because if we are meet President 

Obama’s goals of increased community college attendance and completion, much of the increase 

will come from minority students.   

The paper proceeds as follows.  Section II presents background on the history, nature, 

and enrollment characteristics of community colleges in the United States.  Section III reviews 

the literature on returns to community college education.  Section IV lays out the hypotheses, 

data, and methodology.  Section V presents findings Findings and analysis are presented in 

Section V.   The paper concludes with a discussion of policy relevance in Section VI.   

II. BACKGROUND  
Community colleges are publicly-funded two-year post-secondary education institutions 

that are intended to provide convenient, accessible, and affordable education to students 

regardless of prior academic achievement.  Started in the early 1900s as “junior colleges,” 

community colleges were intended to relieve universities of the “burden” of general education 

for lower level students, allowing the universities to become true research and professional 

development centers (Cohen, 2003).  Junior colleges grew tremendously in number and 

enrollment through the 1950s and 60s as G.I. tuition benefits allowed soldiers returning from war 

                                                 
a
 NELS 2000 update was most-up-to-date data when work on this thesis began.  Subsequently, in November 2011, 

the 2004/09 Beginning Postsecondary Students Longitudinal Study (BPS:04/09) full report was released.   
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to pursue higher education (Cohen, 2003).  This growth transformed junior colleges into the 

larger community colleges that many are familiar with today.   

Community colleges today have multiple and often conflicting missions (Mellow, 2008).  

Three are highlighted here. First, community colleges offer academic classes that are intended to 

be equivalent to freshman and sophomore classes at 4-year institutions and award associate’s 

degrees to students with the intent of meeting requirements to transfer to a four-year institution.  

Second, they provide occupational training and certificates, in some cases working with local 

industry and economic development agencies to align their training with the local job market.  

Third, because they are open to all high school graduates regardless of academic achievement, 

community colleges provide non-credit developmental or “remediation” classes to students who 

are not adequately prepared to do college level work. As a result, compared with 4-year 

institutions, they often enroll disproportionately large proportions of low-income, non-

traditional, or minority students (Provasnik, 2008).  

While both two- and four-year schools have been growing for many decades, a recent 

enrollment spike has occurred in the nation’s community colleges (Fry, 2009).  From 2007 to 

2008, first-time full-time enrollment at two-year institutions increased by a full 6 percent, the 

largest increase in 40 years.  Notably, nearly three-quarters of the enrollment growth consisted of 

minority students (Fry, 2010). 

III. LITERATURE REVIEW 
The economic relationship between education and earnings has been a much-studied 

topic for well over 50 years.  Gary Becker’s theory of human capital formation (Becker, 1964), 

which says that increases in education should be associated with increases in earnings, has 
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provided foundational theory for countless empirical studies.  The mathematical relationship that 

is widely used in education/income studies was developed by Jacob Mincer in 1974.  Known as 

the Mincerian equation or model, it specifies that the log of earnings depends on the number of 

years of education, years of experience, years of experience squared (allowing for a non-linear 

relationship where earnings rise quickly in early work years, increase more slowly later, and may 

decline in retirement), and a number of demographic or other individual variables (Mincer, 

1974).   

Much research has looked at the earnings gains associated with a degree at a four-year 

college or university; however, many fewer studies have looked into the economic benefits of 

study at two-year community colleges (Belfield, 2011).  Two-year schools were overlooked in 

the literature until the early 1990s when data became available that differentiated between “some 

college” at four-year schools and attendance or completion at two-year schools  

In 1995, using data from the National Longitudinal Survey of the High School Class of 

1972 (NLS72) and the National Longitudinal Survey of Youth, 1979 (NLSY79), Kane and 

Rouse (1995) authored one of the first papers comparing returns from two-year to four-year 

education.  Employing a standard Ordinary Least Squares (OLS) regression on a Mincerian 

model with NLS72 data, they found that the average person who attended a two-year college, 

even without completing a degree, earned about 10 percent more than a similar individual who 

had only a high school diploma.  They found similar results—namely that earnings benefits were 

experienced from attending community college, even if a student did not complete a degree, 

using NLSY79 data.  Specifically, they estimated that the return to one year of school (30 

credits) at a two-year institution was not statistically significantly different from the return to a 
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year of school at a four-year institution, roughly 4-6 percent in each case.  In addition, Kane and 

Rouse (1995) found the value of an associate’s degree varied by gender: women’s earnings 

increased on average 29 percent, while men’s earnings gained only 8 percent.   

  Kane and Rouse (1995) laid out some of the important questions that would be later be 

expanded upon in the literature: 1) Is there evidence that a community college associate’s degree 

yields extra earnings above a high school diploma? 2) Do individuals benefit from being enrolled 

in community college (attending) even if they drop out before they complete a degree? 3) Do the 

returns to community college attendance or degrees vary by gender or race? 

EARNINGS GAINS FROM AN ASSOCIATE’S DEGREE  

 Strong evidence suggests that earning an associate’s degree at a community college 

confers an earnings premium over a high school diploma (Belfield, 2011; Marcotte, 2010; Bailey 

et al., 2005; Gill and Leigh, 2003; Averett and Dalessandro, 2001; Kane and Rouse,1995).  There 

little to no in the research since the early 1990s that does not find that community college 

completion is strongly associated with higher wages than high school only.      

EARNINGS GAINS FROM COMMUNITY COLLEGE ATTENDANCE   

 Like Kane and Rouse (1995), most studies reviewed here found gains to credits earned, 

regardless of whether the student goes on to receive a diploma or certificate.  Jaeger and Page 

(1996) found a 9 percent premium for an individual who has been enrolled in community college 

but does not receive a degree, compared with a high school graduate.  Similarly, according to 

Belfield (2011), the average earnings gain for attending community college without obtaining a 

credential is 9 percent for men and 10 percent for women.  Marcotte (2010) found that without a 
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degree, one year’s worth of credits (30) was associated with a somewhat smaller (5.1 percent) 

increase in annual earnings.       

VARIATION BY GENDER  

A number of studies have shown that earnings gains associated with community college 

were much larger for women than for men, relative to female and male high school graduates, 

respectively (Belfield, 2011).  Using data from NELS(88:2000), Marcotte (2010) found that 

women with associate’s degrees earn on average 45.8 percent more than similar women with 

only a high school diploma, while men gain only 12.2 percent more annually. Bailey et al. (2005) 

found similar results, with women with associate’s degrees making 47 percent more on average 

than their counterparts with no post-secondary education, and men receiving a 12-percent 

earnings premium for completing an associate’s degree.  Gill and Leigh (2003) also found 

significant gains for associate’s degree earners overall and larger gains for women, but the gap 

they found between men and women was smaller (22 percent to 29 percent, respectively). 

VARIATION BY RACE/ETHNICITY  

Belfield (2011) summarizes the literature on race/ethnicity and concludes that“Earning 

gains may vary by race, but the evidence for this is not consistent.  On balance, the most that one 

might say is that minority students may experience higher earnings gains from community 

college attendance.” While most community college studies control for race, very few explicitly 

investigate the effect of race on earnings gains from community college.  Of those, Gill and 

Leigh (2003) reported higher gains for blacks than for whites from a certificate, terminal 

associate’s degree, or an associate’s degree intended to allow transfer to four-year schools. 

Similarly, Heckman et al. (2008) found that black males saw larger earnings return from 2 years 
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of post-secondary education than white males. Kolesnikova (2009) found that black men with 

associate’s degrees make 25 percent more per hour than similarly situated high school graduates, 

which is significantly higher than the return to white men (18 percent). 

Averett and Dalessandro (2001) also looked closely at the race relationship.  Using the 

NLSY 1993 update data, they run four separate OLS equations (white females, black females, 

white males, and black males).  Their dependent variable is log wages and their independent 

variables are education, experience, experience-squared, age, ability proxy, location, family 

education background, unemployment in the region, having a child, marital status, and 

government or union worker.  They find that black women gained more from an associate’s 

degree than white women, relative to women who only graduated from high school.  They also 

had a very interesting finding about black men: for this group, attending a two-year school but 

not graduating actually had higher benefits than obtaining the two-year degree.  One explanation 

could be occupational choice. If black men were more likely to enroll in occupational programs 

for jobs, their gains could be the result of having some specific knowledge or training.  This 

finding deserves further study.  

Averett and Dalessandro also pooled their whole sample and added an interaction term 

for education and race to investigate whether the effect of community college was different for 

blacks than for whites.  They report that black and white women did not have significantly 

different returns to education, but the returns to education for black and white men were 

significantly different.  While the study concludes that there is “some evidence that black men 

and white men have different returns to education,” the levels of education and direction of 
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significance were not reported in the study. Furthermore, there are no data included in their paper 

to explain these findings. This also leaves room for further research.   

To date, Marcotte (2010) is the only study that has used the most up-to-date data 

(NELS88:2000).  Marcotte considered all of the key questions addressed above, except for the 

possible racial differences in returns to education.  A natural extension of the literature would be 

to use data from the NELS 2000 update to investigate more explicitly and carefully the question 

of whether the earnings premium associated with community college attendance or degrees is 

different for blacks than for whites. 

IV. HYPOTHESES, DATA, AND METHODOLOGY 

 

Hypotheses 

This study tests two hypotheses regarding the relationship between community college 

education and annual earnings, and the potential variation by race. 

Hypothesis 1:   

Earnings gains associated with a community college credential are higher for blacks than for 

whites, when compared to their same-race peers who have only a high school degree. 

Hypothesis 2:   

Earnings gains associated with community college attendance (but no credential) are higher for 

blacks than for whites, when compared to their same-race peers who have only a high school 

degree.  

Data   

The data for this study come from the National Education Longitudinal Survey of 1988 

(NELS-88), which was conducted by the National Center for Educational Statistics (NCES), U.S. 

Department of Education (ED).  NELS-88 provides trend data about critical transitions 
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experienced by young people in the United States as they develop, attend school, and embark on 

their careers. A nationally representative sample of eighth-graders was first surveyed in groups in 

1988, when the students were 13-14 years old.  A sample of these respondents was then 

resurveyed through four follow-up surveys in 1990, 1992, 1994, and 2000.  This analysis utilizes 

data from the 2000 fourth follow-up survey (NELS88:2000).  The 2000 data were collected by 

computer-assisted telephone interview (CATI), because many respondents had moved away 

from where they attended high school.   

The sample for analysis is limited to those who: 1) received a high school diploma but 

never attended community college, 2) attended some community college, but attained no 

credential, and 3) completed community college by earning either an occupational certificate or 

associate degree.  At this point respondents were generally 25-26 years old.  Most had been out 

of high school for nearly eight years and many already had experience in postsecondary 

education and/or the world of work.   

High school dropouts and individuals with a bachelor’s degree or higher are excluded 

from the sample.  It is well established that, on average, high school graduates earn more than 

high school dropouts, and individuals with bachelor’s degrees or higher earn more than high 

school graduates.  Dropouts and college graduates were excluded because the focus of this study 

is the decision point of high school grads on the value of attending and completing community 

college.    

Table 1 describes the sample by education level.  About one quarter (25.7 percent) of the 

sample earned only a high school diploma and no community college education.  A similar 

proportion of respondents (25.2%) completed community college by gaining a credential (either 
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a certificate or associate degree).  However, almost twice as many (49.1%) attended some 

community college, but did not earn any credential. 

Table 1. Highest level of Community College Education 

in 2000 of high school graduates who did not attend a 4-

year college 

 Number Percentage 

No Community College 
(High School degree only) 

 

1502 25.7% 

Some Community College 
(Did not earn credential) 

 

2873 49.1% 

Completed Community College 
(Earned a credential) 

 

1475 25.2% 

Total 5850 100% 

SOURCE: National Education Longitudinal Survey 

 

Although striking, these non-completion rates are not atypical; the majority of 

community college students never go on to earn a credential.  It is accepted that many start 

community college with a goal of completing a credential, but later for a variety of reasons do 

not do so.  In contrast, other students attend community college with no intention of obtaining a 

credential; rather, they take a certain course or sequence of courses that may aid in achieving 

their career goals, without investing the time needed to complete a longer program.  Although 

currently limited, data on student intentions are improving (for example, through the Lumina 

Foundation-funded Achieving the Dream Initiative) and soon may offer researchers better 

information on what proportion of students who do not attain a degree can be considered 

‘dropouts’ and which have successfully attained a sub-credential goal. 

Table 2 displays descriptive statistics on the dependent variable, annual earnings in 1999, 

defined as all pre-tax wages, salaries, and commissions of those who reported working in 1999.  
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The mean value was $23,440, with a standard deviation of $18,903.  Twenty-five percent of the 

sample made about $13,500, which was below the poverty line in 1999 dollars.  A full seventy-

five percent of respondents made less than $30,000 in 1999, and only 1 percent made more than 

$78,000.   

Table 2. Annual earnings in 1999,  

High school graduates who did not 

attend a four-year college 

Descriptive Statistics 

Mean $23,440  

Standard Deviation $18,903  

Minimum $0  

Maximum  $500,000  

Percentiles  

1% $0  

25% $13,501  

50% $22,001  

75% $30,000  

99% $78,000  
Source: National Education Longitudinal Survey 

 

The central variable of interest in this study is race/ethnicity, which can be broken down 

into four categories: white (non-Hispanic), black (non-Hispanic), Hispanic (any race), and other 

race, including American Indian, Alaska native, Asian, and Native Hawaiian/other Pacific 

Islander.  This breakdown conforms to the previous literature on returns to community college 

education (Belfield, 2011; Marcotte, 2010; Bailey, 2005), even though the current official 

classification treats race and ethnicity separately.  This study drops 415 observations of “other 

race” to simplify the analysis; removing them did not significantly change the regression results. 

Table 3 displays the number and percentage of each race/ethnicity group in the 5,850-

person sample.  White, non-Hispanics make up more than 71 percent of the sample, with 4,197 

observations.  Hispanics of any race are the second-largest group, comprising 1,050 people and 
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about 18 percent of the sample.  Black, non-Hispanics make up the smallest group, which 

represents more than 10 percent of the sample. 

Table 3. Race/Ethnicity of High school graduates 

who did not attend a 4-year college 

 Number Percentage 

White, non-Hispanic 4197 71.7% 

 

Black, non-Hispanic 603 10.3% 

 

Hispanic (any race) 1050 18.0% 

 

Total 5850 100% 

Source: National Education Longitudinal Survey 

Note: 415 observations dropped for race = American Indian, 

Alaska native, Asian, Native Hawaiian/other Pacific Islander 

 

 Two limitations of the NELS data should be noted.  First, the number of years of work 

experience for each individual, a standard component in Mincerian regression models, is not 

available.
b
 A rough proxy of”‘years with work experience” is used here.  For 5 of the 7 years 

between 1992 and 1999, the survey asked about monthly earnings.  If an individual had non-zero 

earnings in any month of a given year, that year is counted as a year with work experience.  So at 

most, individuals could have between zero and 5 known years with work experience.  The fact 

that a single month of non-zero earnings counts as 1 year with experience likely overstates years 

of experience.  However, the 2 years of missing data likely work in the other way, leading to an 

underestimation of the true number years with work experience.  It is difficult to estimate in what 

direction these two problems may bias the findings.   

                                                 
b
 The NELS restricted-use data provides measures of hours worked across years, but access to the restricted data was 

not available. 
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 Second, because of data limitations, the variable for attendance without a degree is 

constructed as a dichotomous indicator variable, meaning an individual had either no community 

college or some community college.  Variation in length of attendance is not accounted for in the 

variable.  Although different from the way that others researchers have modeled attendance, the 

either/or nature of this variable may better represent what actually happens in community 

colleges.  As shown in Figure 3, most students who enroll earn far less than one                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

full-time-equivalent year of credit; many get caught in non-credit remedial classes and leave 

school with no credits at all.  A much smaller number of individuals persist through one year, 

and an even smaller number persist through two years.   

 

Methodolgy   

 A series of OLS regression models are used to explore the difference in between black 

and white students on two sets of relationships: 1) the effect on annual earnings associated with 

community college completion (over having only a high school degree); and 2) the effect 
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associated with attending community college, but never attaining a credential (again compared to 

only a high school degree).   

POOLED AND STRATIFED MODELS 

The dependent variable in Model 1 is natural log of annual earnings.  All observations in 

the sample are pooled and included in the analysis (blacks, Hispanics, and whites).  Model 1 is 

estimated as follows:   

 

where CREDTL is an indicator for community college credential (completion), ATTEND is an 

indicator variable for some community college (attendance), EXP is years with experience (the 

number of years that the individual has non-zero earnings); BLACK, HISP, and FEMALE are 

indicator variables for black, Hispanic, and female; DEPEND is the number of dependents, and 

FEMALEDEPEND is an interaction variable between being female and number of dependents.    

The results from Model 1 are reported in Table 5.  Earning a credential is associated with 

a 19 percent increase in annual earnings on average, compared to having a high school degree 

only.  This is consistent with the previous literature, which finds positive effects within these 

ranges.  However, there is no statistically significant increase in earnings above a high school 

diploma for those attending community college without earning a credential.  This finding 

diverges from much of the recent literature which finds that additional years of community 

college attendance are associated with increased annual earnings, all else equal.  The difference 

may result from this study’s use of an indicator variable (i.e., the individual is coded as either 

LWAGE99 = β0 + β1CREDTL + β2ATTEND + β3EXP + β4EXP2 + β5BLACK + 

β6HISP    + β7FEMALE + β14DEPEND + β15FEMALEDEPEND + u 

 

(1) 
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attending without earning a credential or never attending community college) where other studies 

use a continuous measure of the number of credits or semesters completed, which provides more 

variation.    

Model 1 also provides interesting results regarding the effect of gender and race/ethnicity 

on earnings.  As expected, being female is associated with lower earnings than being male, 

holding education, experience, race/ethnicity, and number of dependents constant. Similarly, as 

expected, increases in years with work experience are associated with significant increases in 

earnings, all else equal.  However, being black is associated with higher earnings than being 

white.  This is contrary to what would be expected based on previous literature and common 

knowledge of the black/white wage gap. The reason may be that the sample includes only high 

school graduates, those with some community college, and those with community college 

credentials.  This group may be different on the race/wage relationship from a sample that would 

include adults with all levels of education, because it does not include high-income white earners 

who would otherwise pull up the average for white workers  

Models 2, 3 and 4 explore the possibility that the effects of community college education 

differ by race/ethnicity. Model 2 includes only whites, Model 3 includes only blacks, and Model 

4 includes only Hispanics.  Comparing the three separate coefficients on the credential variable 

provides insight into potential differential effects of credentials by race.  The models are:  

LWAGE99W = β0 + β1CREDTL W + β2ATTEND W + β3EXP W + β4EXP2 W + β7FEMALEW 

+ β14DEPEND W + β15FEMALEDEPEND W + u (2) 

LWAGE99B = β0 + β1CREDTL B + β2ATTEND B + β3EXP B + β4EXP2 B + β7FEMALE B + 

β14DEPEND B + β15FEMALEDEPEND B + u (3) 
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LWAGE99H = β0 + β1CREDTLH + β2ATTEND H + β3EXP H + β4EXP2 H + β7FEMALE H + 

β14DEPEND H + β15FEMALEDEPEND H + u (4) 

The results are reported in the last three columns of Table 4.   
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Table 4. Regression Results† Dependent Variable: Natural Log of Annual Earnings, 1999 

 

Model 1 

All 

Model 2 

Whites 

Model 3 

Blacks 

Model 4 

Hispanics 

Credential 0.1933** 

(2.37) 

0.0416 

(0.45) 

0.7382*** 

(3.06) 

0.4587** 

(2.05) 

Attend 0.0262 

(0.36) 

-0.0451 

(-0.56) 

0.2315 

(0.93) 

0.2141 

(1.06) 

Experience 2.0003*** 

(8.69) 

2.1027*** 

(7.19) 

2.3380*** 

(4.15) 

1.7086*** 

(3.40) 

Experience
2 

-0.1903*** 

(-6.10) 

-0.2018*** 

(-5.13) 

-0.2448*** 

(-3.16) 

-0.1594** 

(-2.31) 

Female -0.4116*** 

(-6.23) 

-0.3919*** 

(-5.37) 

0.1948 

(0.72) 

-0.6226*** 

(-3.45) 

Dependents 0.0580** 

(2.06) 

0.0637** 

(2.05) 

0.1450 

(1.44) 

0.0951 

(1.33) 

Female x Dependents -0.5467*** 

(-9.34) 

-0.7154*** 

(-9.88) 

-0.3810** 

(-2.25) 

-0.3301** 

(-2.30) 

Black 0.2214** 

(2.15) 

 

- 

 

- 

 

- 

Hispanic 0.0672 

(0.86) 

 

- 

 

- 

 

- 

Constant 4.8021*** 

(11.72) 

4.7220*** 

(8.98) 

3.8324*** 

(3.91) 

5.2870*** 

(5.93) 

n 

R
2 

F 

Prob > F 

5850 

0.2099 

F(9, 5840)= 79.06 

0.000 

4197 

0.2331 

F(7,4189)=77.11 

0.000 

603 

0.1992 

F(7,595)=10.61 

0.000 

1050 

0.1781 

F(7,1042)=18.15 

0.000 
† Calculated using robust standard errors | (t-statistic) in parenthesis 

*** indicates statistically significant at p<.01; ** indicates p<.05; * indicates p<.10 
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The table indicates that the coefficients on attendance are not statistically significant.  

Just as there is no significant effect for the group as a whole (Model 1),  the change in earnings 

associated with attending community college without obtaining a degree is not statistically 

significantly different from zero for whites, blacks and Hispanics separately (Models 2,3 & 4).  

This finding diverges from some of the prior research literature, which finds that attending 

community college without earning a degree or certificate is associated with higher earnings, 

compared to a high school graduate with no community college at all (Marcotte, 2010; Bailey 

2005; Kane and Rouse, 1995).        

In addition, while having a community college credential is associated with a statistically 

significant increase in earnings for the sample as a whole (Model 1), Table 4 indicates that the 

same is not true for each race/ethnicity group individually.  For blacks (Model 3), obtaining a 

credential was associated with an increase of approximately 74 percent above those with only a 

high school diploma (p < .01).  However, the same is not true for whites (Model 2), where there 

was no statistically significant difference in earnings between those with a community college 

credential and those with only a high school degree (p <.10).  On average, Hispanics (Model 4) 

with a credential experienced approximately 46 percent higher earnings than Hispanics with only 

a high school education (p<.05).   

To see if these results would remain stable when family characteristics were taken into 

account, Models 1-4 were also estimated with controls for family income and parents’ highest 

level of education in 1992, near the time when most students were just graduating high school.  

With the addition of these family controls, the statistical significance for each coefficient of 
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interest did not change.  While the magnitudes changed somewhat, the addition of these controls 

did not change the general direction of the results.     

Table 5 presents more detail on the coefficients on Credential, including robust standard 

errors, p-values, and 95% confidence intervals.  The variation among p-values is considerable, 

ranging from 0.002 for blacks (statistically significant at the p<.01 level) to 0.654 for whites (not 

statistically significant at any conventionally-accepted level).     

Table 5.  Coefficients on Credential variable, by race/ethnicity  

 

 

Coefficient 

on Credential 

 t-statistic Robust 

Std. Err. 

P > t [95% Conf. Interval] 

All 0.1933   2.73 0.08171 0.018 0.0331301 0.353506 

White 0.0416  0.45 0.09280 0.654 -0.1402999 0.223433 

Black 0.7382  3.06 0.24123 0.002 0.2644446 1.211982 

Hispanic 0.4587  2.05 0.22392 0.041 0.0192672 0.898048 

H0: βW=βB       t = -2.70           p >.01 

A non-pooled t-test for equality between the coefficient on Credential for blacks and the 

coefficient on Credential for whites tests whether or not the two are statistically significantly 

different.  As shown in Table 5, the t-test allows a rejection of the null hypothesis that the two 

coefficients are equal (p <.01).  Therefore one can conclude that—compared to having only a 

high school degree—the earnings increase associated a community college credential for blacks 

is larger than the earnings increase associated with a credential for whites.     

INTERACTED MODEL 

Using the t-test above determines if coefficients in separate race equations are statistically 

significantly different from each other, while allowing all other variable to also vary by race.  

This means, for example, that the effect of years with work experience may be different for 
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blacks than for whites.  An alternative method is to estimate one model with interactions terms 

for race and community college education, while holding fixed other effects on earnings.  For 

example, this method does not allow the effect of years with experience to vary by race, which 

assumes that one year with work experience provides the same earnings increase for black and 

white individuals.  Model 5 is as follows:   

LWAGE99 = β0 + β1CREDTL + β2ATTEND + β3EXP + β4EXP2 + β5BLACK + β6HISP + 

β7FEMALE + β8BLACKxCREDTL + β9BLACKxATTEND + β10BLACKxFEMALE + 

β11HISPxCREDTL + β12HISPxATTEND + β13HISPxFEMALE + β14DEPEND + 

β15FEMALExDEPEND + u     (5) 

 

 Table 6 reports the results of the model with interaction terms.  One cannot determine if a 

single variable is statistically significant if the variable is in multiple interaction terms.  For 

example, in Table 6, the coefficient on Credential (0.0908) by itself is not statistically significant 

(t=.99, p > .10).  In this case, F-tests for joint significance are used to determine whether a set of 

variables is statistically significant—not individually, but jointly as a group.  All variables and 

interaction terms in a group need not be individually statistically significant for the group to be 

jointly significant together. 
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   Table 6. Regression Results † 

Dependent Variable: Natural Log 

of Annual Earnings, 1999 

 Model 5 

All 

Credential 0.0908 

(0.99) 

Attend -0.0097 

(-0.12) 

Experience 2.0288*** 

(8.86) 

Experience
2
 -0.1949*** 

(-6.28) 

Female -0.5254*** 

(-7.49) 

Dependents 0.0802*** 

(2.84) 

Female x Dependents -0.5909*** 

(-9.89) 

Black -0.5735** 

(-2.53) 

Black x Credential 0.625** 

(2.39) 

Black x Attend 0.2077 

(0.80) 

Black x Female 1.0276*** 

(5.14) 

Hispanic -0.1664 

(-0.98) 

Hispanic x Credential 0.2111 

(0.89) 

Hispanic x Attend 0.1075 

(0.51) 

Hispanic x Female 0.2495 

(1.63) 

Constant 4.8735*** 

(11.87) 

n 5850 

R
2
 0.2151 

F ( 15, 5834) 49.87 

Prob > F 0.000 
† Calculated using robust standard errors  

*** indicates statistically significant at p<.01;  

** indicates p<.05; * indicates p<.10 
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Results from F-tests on Model 5 can be found in Table 7.  When tested together, the 

relationship between having a community college credential and annual earnings is statistically 

significant, because the whole group of terms that include credential is jointly statistically 

significant.  Similar logic demonstrates that there is a statistically significant association between 

being black and annual earnings.   

Table 7.  Joint Significance of Interaction terms in Model 5 

Variable Interaction Terms 
F-test  

for joint significance 
p-value 

Credential*** 

Credential 

Black x Credential 

Hispanic x Credential 

 

F(3, 5834) = 3.79 Prob > F = 0.010 

Attend 

Attend 

Black x Attend 

Hispanic x Attend 

 

F(3, 5834) = 0.30 Prob > F = 0.823 

Experience*** 

 

Experience 

Experience squared 

 

F(2, 5834) = 152.57 Prob > F = 0.000 

Black*** 

Black 

Black x Credential 

Black x Attend 

Black x Female 

F(4, 5834)= 11.28 Prob > F = 0.000 

Hispanic 

Hispanic 

Hispanic x Credential 

Hispanic x Attend 

Hispanic x Female 

F(4, 5834) = 1.00 Prob > F = 0.405 

Female*** 

Female 

Black x Female 

Hispanic x Female 

Dependents x Female 

F(4, 5834) = 85.21 Prob > F = 0.000 

Dependents*** 

 

Dependents 

Dependents x Female 

 

F(2, 5834) = 50.21 Prob > F = 0.000 

Null Hypothesis: each coefficient in group = 0.  ***indicates joint significance at the p<.01 

level 
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Having met the criteria of joint significance, it is now valid to look back at the interaction 

term between Black and Credential in Table 4, which is statistically significant at the p<.05 level.  

This means that the effect of earning a credential on earnings was different for black men than 

for white men.  Because the coefficient is positive, the interacted model indicates that the 

increase associated with gaining a credential compared with a high school degree only will be 

higher for black students than for similarly-situated white students.  This finding is consistent 

with Models 1-4 in this study. 

V. FINDINGS 

 This study finds that the earnings increase associated with a community college 

credential varied by race.  Specifically, black students experienced greater income gains from 

community college completion for than white individuals, when compared to their same-race 

peers with no community college education.  Stated differently, community college completion 

was worth more in future earnings for black high students than white high school students who 

graduated in the early 1990s.   

 The results also indicate that earning gains were driven by community college 

completion, not attendance without attaining a credential.  Attendance without completing a 

credential was not associated with earnings higher than those of high school graduates.  This 

finding diverges from the existing literature, which typically finds that additional years of 

attendance do increase earnings over high school education only.  If supported by future 

research, this new finding could provide very important justification for the community college 

completion efforts that has intensified in recent years.   
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VI. CONCLUSION AND POLICY RECOMMENDATIONS  

 President Obama goal for America to have the highest proportion of college graduates in 

the world by 2020 is to be accomplished in part by an additional five million graduates from 

community colleges.  The president has also called for all Americans to enroll in at least one year 

of education beyond high school.   To be successful in these dual initiatives, the nation must 

increase the education level of those who would otherwise acquire no post-secondary education, 

a group that includes a disproportionately large number of black men and women.  Based on this 

study’s finding that African Americans who earn community college credentials gain more in 

annual earnings than Caucasians with credentials (compared with their same-race peers who hold 

only high school diplomas), the president’s goal of more graduates will not only increase the 

competitiveness of the American workforce, but it will also improve individual economic equity 

and efficiency.  This is because a disproportionately high share of African Americans will realize 

comparatively higher returns to their education investment.   

However, the President’s call for everyone to have at least one year of post-secondary 

education may not actually increase annual earnings, if many of those individuals do not earn 

credentials.  More research is needed to determine if one year of college will provide economic 

benefit for individuals; not only the average individual, but especially individuals on the margin.  

Even with a better understanding of the relationship between community college attendance and 

future earnings, further research is needed to understand the determinants of non-completion and 

the interventions that may be most effective.  This knowledge then can better inform specific 

policy changes at the school, state, or federal level.     
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