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Abstract

Nationally, about two thirds of community college students are referred to developmental
education. Thus far, research on the effectiveness of developmental education has focused on
students’ academic outcomes; in this paper, we examine the economic consequences of
developmental education for students. Using longitudinal student-unit record data from two large
community college systems linked to wage record data, we estimate the labor market returns to
developmental credits versus college-level credits for two cohorts of students who attended
community college in North Carolina and Virginia. While both states’ implemented new
placement exams and developmental education course structures and curricula beginning in
2012, during the time period under study, both states’ developmental education programs and
policies were fairly traditional and similar to those of other states nationwide.

We find that, in both states, earning developmental reading and writing credits led to an
increase in earnings, which is primarily attributed to an increased likelihood of employment.
These findings suggest that earning developmental English credits may represent an
improvement in academic literacy skills that are valuable in the labor market and improve
individuals’ employability. In contrast, in both states, developmental math credits had negative
impacts on earnings. That is, the opportunity costs associated with developmental math credits,
particularly for those assigned to the lowest levels of the developmental math (and thus to the
longest course sequences), tended to outweigh the potential labor market value these credits may
bring. The negative impact of developmental math coursework on wages provides support for
nationwide efforts to shorten the long-sequence structure of developmental mathematics, and to
teach math skills that are applicable to students’ real-world needs.
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1. Introduction

A community college education can yield substantial labor market benefits to students. In
a review of more than 20 studies on the returns to community college, Belfield and Bailey (2011)
found that the average gain in earnings from an associate degree was 13 percent for men and 22
percent for women, and that the average gain in earnings from some college-level credits (and no
degree) was 9 percent for men and 10 percent for women. While these studies provide important
information on the returns to schooling for students who are able to persist through their college
career and earn a credential or at least some college credits, they shed little light on the economic
returns to a community college education for a large proportion of the student population that
these institutions serve: students deemed academically underprepared who start college in
developmental education and leave college before earning a credential.

Nationally, about two thirds of community college students are considered academically
underprepared for college-level coursework—these students are typically referred to
developmental education, which is intended to prepare students for college-level coursework in
math and English (Bailey, Jeong, & Cho, 2010). Yet, many of these students drop out before
enrolling in any college-level courses (Bailey et al., 2010), and among those who do successfully
progress into college-level courses, many do not earn a credential or degree. For example, among
recent high school graduates who took at least one developmental course in community college,
only one quarter earned a degree within eight years (Attewell, Lavin, Domina, & Levey, 2006).
As a result, developmental education may represent the primary form of postsecondary education
that many community college students receive.

While numerous studies have explored the impact of developmental education on student
outcomes using quasi-experimental strategies® (e.g., Bettinger & Long, 2009; Boatman & Long,
2010; Calcagno & Long, 2008; Dadgar, 2012; Hodara, 2012; Martorell & McFarlin, 2011; Scott-
Clayton & Rodriguez, 2012; Xu, 2013), almost all such studies exclusively examine the effects
of developmental education on college outcomes, such as enrollment in and completion of
college English and math, persistence from year to year, and degree completion. Overall,
research has found little evidence that developmental education helps improve the college
outcomes of students who were considered academically underprepared for college-level
coursework when they first enrolled. Given the overwhelmingly negative or null impacts of
developmental education on student academic outcomes (Calcagno & Long, 2008; Martorell &
McFarlin, 2011; Scott-Clayton & Rodriguez, 2012), there has been an increasing national push to
reform these programs.

However, developmental education may provide other benefits without necessarily
improving academic outcomes. For example, the literacy and numeracy skills imparted in these
courses may improve students’ abilities to function as employees and therefore improve their

! See Bailey, Jaggars, and Scott-Clayton (2013) for a detailed explanation of the quasi-experimental methodology
these studies use.



labor market options and performance (McCabe, 2000). Given the large proportion of students
taking developmental courses at community colleges across the country, policymakers,
taxpayers, and students themselves would benefit from knowing whether or not developmental
education yields any labor market benefits to students and how such benefits compare with the
benefits of college-level credits. Additionally, given that a substantial proportion of community
colleges students drop out early from college after taking a small number of courses, the question
of how developmental education labor market outcomes compare with college-level labor market
outcomes is particularly important to policymakers who are considering how to maximize the
labor market benefits of higher education to these students. Yet, since most existing studies of
labor market returns to postsecondary education focus on returns to college credentials or
college-level credits only, we do not know the economic value of developmental education
credits or the extent to which the economic returns to developmental education are comparable to
the returns to college-level credits.

Using longitudinal student-unit record data from the North Carolina and Virginia
community college systems linked to wage data before and after college enrollment, we fill this
research gap by estimating the labor market returns to developmental math and English (i.e.,
reading and/or writing) credits in terms of their impact on wages and employment, and compare
those labor market returns with the returns to college-level credits. Both state systems have
recently undergone substantial reforms to their developmental education sequences; the time
period under study in this paper occurred prior to those reforms, when both states’s
developmental education systems were quite similar to those of other states nationwide (see
Hodara, Jaggars, & Karp, 2012).

The longitudinal data structure allows us to use an individual fixed effects model, a
method that has been commonly used in the job-training literature (e.g., Dyke, Heinrich, Mueser,
Troske, & Jeon, 2006; Jacobson, LaLonde, & Sullivan, 2005). Specifically, we first examine
each student’s quarterly earnings growth over time and then compare the size of this growth
across students who obtained different amount of credits through various categories of courses.?
The major advantage of an individual fixed effects model over traditional Mincerian models® in
estimating returns to various types of credits lies in the ability to control for any unobserved
individual characteristics that remain constant over time.

Overall, we find that, in each state, earning developmental reading and writing credits
increases wages due to an increased likelihood of employment, though we find no direct impact
on wages conditional on employment. Labor market benefits to developmental English are even
higher in some cases than the benefits to college-level credits, indicating that for students who
lack literacy skills, language skills gained in developmental English courses may have a strong
impact on their probability of employment in the labor market. Yet, the literacy skills imparted in

Z See Jacobson et al. (2005) for a detailed explanation of applying an individual fixed effects model to estimating the
economic returns to credits.

® Mincerian models estimate earnings at a given time as a function of prior education, prior work experience, and
other individual characteristics (Mincer, 1974).



developmental English courses do not seem to directly improve student earnings among those
who are already employed, which may provide additional motivation for colleges to improve the
quality of their developmental English programs.

In contrast to the results for developmental English, we find a consistent negative impact
of developmental math on wages. The negative impact is particularly strong for students placed
in the lowest levels of math, who must complete a long sequence of developmental math courses
(in some cases, three or even four courses) before they are allowed to take college-level math or
other college-level courses with math prerequisites. This finding provides support to the growing
view that current conventional developmental math course curricula may fail to impart the kinds
of skills and knowledge students need to be successful in the labor market, and that a long
sequence of developmental education courses imposes considerable opportunity costs on
students that may outweigh its benefits, thus leading to negative impacts on individual earnings.

The possibility that taking developmental courses may impose opportunity costs on
students and therefore result in zero or even negative returns is further supported by the
attenuated returns to developmental English and negative returns to developmental math credits
for students who placed into college English and college math but nonetheless took
developmental courses. These results provide further support for improving the accuracy of
developmental course placement.

In the following section, we introduce a framework for understanding the labor market
impacts of developmental education and review relevant prior studies. We then describe the data,
research context, and sample. Next, we describe our methodology. Then, we present our results
and conclude with a discussion of the findings and their implications for policy.

2. Conceptual Framework and Relevant Literature

An Initial Framework for Understanding the Labor Market Impacts of
Developmental Education

An educational intervention can impact students through multiple mechanisms, some of
which may be unintended. Scott-Clayton and Rodriguez (2012) proposed three potential
mechanisms through which developmental education courses influence students’ college
outcomes in positive and negative ways: developing students’ academic skills, diverting students
away from college courses, and discouraging student persistence and progression.

We apply a similar conceptual framework to our study and propose three mechanisms
through which developmental education courses can influence labor market outcomes.
Developmental education may influence labor market outcomes through: (1) positive skill
development that improves college performance and that benefits students in the labor market;



(2) opportunity costs that may negatively influence students’ wages through both foregone
earnings and the inhibiting of students’ ability to accumulate work experience; and (3) a
heterogeneous mix of positive skill development and “negative” opportunity costs for different
types of students, which might lead to heterogeneous effects of developmental education by
student characteristics. Below, we describe each mechanism and summarize relevant research.

Positive Skill Development

All college students face direct costs from tuition and fees and opportunity costs from
forgone earnings and work experience because of their time away from the labor market. But a
large set of studies from the field of economics has shown that college is worth this investment
of time and resources (e.g., see reviews of the literature by Ashenfelter, Harmon, & Oosterbeek,
2000; Card, 1999). A college education can improve one’s skills (Monks, 2000; Rumberger &
Tomas, 1993; Weisbrod & Karpoff, 1968), and college degrees signal a certain level of skills and
ability, improving employability and allowing for career advancement (Weiss, 1995). Skill
development and/or positive signaling of skill development result in gains in earnings over an
individual’s lifetime. College degrees are also connected to many other positive outcomes,
including higher levels of civic participation, healthier lifestyles, greater job satisfaction, and
economic, educational, and health benefits that are passed down to one’s children (Baum, Ma, &
Payea, 2010).

Similarly, developmental education may be worth the investment of time and resources if
it effectively develops students’ skills. Developmental education courses may help
underprepared students develop strong math and English skills as well as learning strategies and
other non-academic skills that prepare students for the demands of college-level coursework
(Boylan, 2001). These skills also have the potential to benefit students in the labor market. For
example, quantitative literacy skills, such as arithmetic and algebraic applications taught in
developmental mathematics, have a strongly predictive relationship with a young adult’s
probability of employment (Rivera-Batiz, 1992). In addition, English proficiency and strong
communication skills have long been tied to a greater likelihood of employment and increased
wages for immigrant populations (Chiswick & Miller, 2007). Therefore, if developmental
education successfully imparts skills that are desirable in the labor market, the knowledge and
skills gained in developmental education courses should have a positive impact on students’
earnings and probability of employment, regardless of whether they earn a credential or not.

On the other hand, students may benefit little from developmental courses if the skills
imparted in these courses are of little value for subsequent learning in college-level courses and
in the labor market. Prior research suggests three reasons why students who take developmental
coursework may not benefit from positive skill development. The first is related to instruction.
One of the most in-depth qualitative studies of developmental education examined classroom
instruction in 169 developmental education classes at 29 community colleges in California
(Grubb, 2013). Researchers found a prevalence of “remedial pedagogy.” They described this
instructional approach in the following way:



This approach emphasizes drill and practice (e.g., a worksheet of
similar problems) on small subskills that most students have been
taught many times before. ... Moreover, these subskills are taught
in decontextualized ways that fail to clarify for students the reasons
for or the importance of learning these subskills. (Grubb, 2013, p.
52)

Remedial pedagogy does not include the types of tasks students are expected to complete
in college courses, and it is not directly connected to the content, skills, or knowledge needed in
any particular field of study. Developmental education courses characterized by remedial
pedagogy may fail to impart the kinds of skills and knowledge students need to be successful in
college coursework, and they may have little value in the labor market if students do not gain
useful skills and knowledge that can be applied or transferred to real-world situations and work
environments.

Second, since developmental education courses educate students with lower academic
preparedness, on average, peer effects may offset positive instructional effects if having peers
with lower academic preparedness has a negative impact on individual motivation and learning
outcomes (Martorell & McFarlin, 2011). Third, remediation might also trigger a “stereotype
threat” (Steel & Aaronson, 1995) by stigmatizing students, which could negatively influence
individual motivation and learning. These negative psychological factors that prevent positive
skill development may be most prevalent among students who are misplaced. For example, in the
Scott-Clayton and Rodriguez (2012) model, developmental assignment may serve as a message
to students that they are not “college material” (p. 6) and may gradually diminish students’
degree aspirations, particularly as they encounter additional academic obstacles. Although Scott-
Clayton and Rodriguez found limited evidence of developmental education’s discouragement
effect overall, the negative discouragement effect was significant and large for 19 percent of
students. These students, who were placed in developmental reading but not developmental
writing, were potentially underplaced—that is, students who could have succeeded in college-
level English but were inaccurately placed in developmental reading. Misplacement into
developmental education may be particularly discouraging and stigmatizing, thus preventing any
positive skill development from developmental coursework and leading to poor progression into
college-level courses and to early dropout. Considering that underplacement is fairly common
when test scores are used as the sole determinant of student assignment to developmental
education (Belfield & Crosta, 2012; Scott Clayton, 2012), the overall impact of developmental
courses on either student academic or labor market outcomes may be dragged down by
particularly large and negative effects of underplacement on academically prepared students who
are nonetheless referred to remediation.

“Negative” Opportunity Costs
As noted, individuals attending college either exit the labor market or work less, and so
are faced with opportunity costs from forgone earnings and work experience. The opportunity



costs due to developmental education may outweigh its positive benefits (we thus refer to these
as “negative” opportunity costs for brevity’s sake). We describe two reasons why developmental
education may incur opportunity costs.

First, compared with direct enrollment in college-level coursework, enrollment in
developmental education may negatively influence student labor market outcomes by “crowding
out attainment of academic credits” (Martorell & McFarlin, 2011) if the returns to college-level
credits substantially outweigh those to developmental credits. Specifically, many community
college students drop out from college early for a number of reasons, including family and work
responsibilities. Since many college courses have prerequisite requirements, students assigned to
a developmental sequence cannot enroll in many college-level courses until they complete their
developmental requirements. As a result, among the large proportion of early dropouts,
developmental education students spend their limited time in college in developmental
coursework, while “college-ready” students spend their limited time in college in college-level
coursework (Scott-Clayton & Rodriguez, 2012); both groups accrue credits that may be valued
differently in the labor market.

Second, the traditional developmental sequence structure increases the chance that
students incur negative opportunity costs. As we explain in more detail in the next section,
traditional developmental math, reading, and writing programs typically consist of a set of
multiple courses that students must enroll in sequentially. As a result, students at the lowest
levels are often required to complete two or more semesters of developmental coursework in the
corresponding subject area. The length and complexity of the developmental sequence increases
the opportunity costs of schooling, in that students need to spend extra time and resources on
developmental education instead of in the labor market gaining wages and working experience.

Heterogeneous Effects

So far our conceptual framework deals only with the average effects of developmental
credits on student labor market outcomes. However, it is unreasonable to assume that the impacts
of developmental education are homogeneous across all students. In particular, there are at least
two mechanisms that may lead to heterogeneous impacts of developmental credits on student
outcomes. First, students vary in their academic preparedness and therefore may benefit
differently from developmental courses. While an English developmental course may indeed
help “develop” student language skills for those who have limited English proficiency, it may
add little value and only impose additional cost to students who are already proficient in English.

Second, the impacts of developmental training may also vary by its intensity, where a
longer sequence of developmental course requirements may be more likely to incur unintended
negative effects due to the increased economic and academic burden on students. Indeed, several
studies focusing on student academic outcomes have found heterogeneous impacts of
developmental education based on level of placement (Boatman & Long 2010; Dadgar, 2012;
Hodara, 2012; Scott-Clayton & Rodriguez, 2012; Xu, 2013). For example, while a large body of
research has found there to be no difference in outcomes among students who start in



developmental education versus college-level coursework on average (Calcagno & Long, 2008;
Martorell & McFarlin, 2011; Scott-Clayton & Rodriguez, 2012), both Dadgar (2012) and Xu
(2013) found that students assigned to the lowest level of developmental sequence are subject to
worse academic outcomes than similar students assigned to the level above the lowest level.
Both authors argued that the economic and academic burden imposed by a long sequence of
developmental education courses may outweigh any potential benefits. For example, in a three-
course sequence, students have to complete three semesters of non—college-credit bearing
coursework before progressing into college coursework, a delay that may impose heavier
opportunity costs and increase the likelihood that students will leave college before entering
college-level, credit-bearing courses.

Prior Research on the Labor Market Benefits of Developmental Education

Given the widespread prevalence and the importance of the developmental education
function, there is surprisingly little evidence on its impacts on student labor market outcomes.
While a series of studies has explored returns to community college credits overall and found a
positive earnings premium (see Belfield & Bailey, 2011, for a review of these studies), these
studies either did not distinguish between different types of courses or did not specifically
identify developmental education (i.e., remedial) credits. Examples of the latter case are two
studies (Grubb, 1993; Kane & Rouse, 1995) that used the National Student Longitudinal Survey
on the high school graduating class of 1972 (NLS-72) to estimate the returns to “academic” or
“college” credits and “vocational” credits. NLS-72 collected complete college transcripts from
survey respondents that included remedial courses and grades (Adelman, 1995). But neither
study (Grubb, 1993; Kane & Rouse, 1995) mentioned remedial credits or described how they
treated them, so it is unclear whether they were included in the college/academic or vocational
categories or excluded from both categories.

Another eight studies used data that did not include course transcript information; these
studies estimated the labor market returns to additional years of community college without
earning a credential. For example, four of these studies (Averett & Dalessandro, 2001; Gill &
Leigh, 2000; Leigh & Gill, 1997; Surette, 2001) used the National Student Longitudinal Survey
of Youth on the high school graduating class of 1979 (NLSY-79). NLSY-79 includes self-
reported degree attainment data, allowing researchers to identify students who attended
community college without earning a degree. It is likely that this sample includes a large
proportion of students who took developmental education, given that the majority of community
college students begin in developmental education and are identified by the college as regularly
enrolled students, even if they have not yet entered college-level coursework. Yet, even if the
sample included developmental education students, we do not know whether returns differed
between developmental and college-level credits.

Focusing on displaced workers in Washington State, Jacobson et al. (2005) differentiated
among different types of community college credits and explicitly mentioned basic skills



coursework. Specifically, courses were divided into “quantitative or technically oriented
vocational courses” and “non-quantitative courses.” The latter group included non-vocational
college courses and “basic skills education” courses. Jacobson et al. (2005) found that credits
from “quantitative or technically oriented vocational courses” increased quarterly earnings by
$15.72 for men and $17.13 for women, while credits from “non-quantitative courses” had no
impact on earnings. However, it is difficult to infer what this result means regarding the returns
to developmental credits, since the authors grouped college courses and basic skills education
courses together.

The most relevant evidence on labor market returns to developmental education so far
comes from one study in Texas (Martorell & McFarlin, 2011) that estimated the effect of
developmental education on both student academic and labor market outcomes. Using a
regression discontinuity approach that compared students just above and below test score cutoffs
for remediation, Martorell and McFarlin found little evidence that the students who scored close
to the remediation placement cutoff benefited from remediation, either in terms of academic
outcomes or labor market earnings.

Martorell and McFarlin’s (2011) study makes an important initial step toward
understanding the labor market benefits of developmental education. However, due to the
empirical design,* the analytical sample was restricted to a small proportion of students around
the test score cutoff, which substantially limits the generalizability of the findings. In addition,
the study did not differentiate between different developmental subject areas when exploring
labor market outcomes, but instead focused on whether a student was in remediation for any
subject. As a result, the “no effects” finding may simply be an average between negative and
positive impacts on labor market returns of different developmental education subjects on
students around the cutoff. Finally, the study explored returns to developmental education overall
rather than to cumulative credits, and the results therefore cannot be directly compared to the
labor market benefits of college-level credits.

The current study builds on previous studies and seeks to fill a gap in both the literature
on the effects of developmental education and the returns to a community college education. It
does so by examining the impact of developmental credits on labor market outcomes and how it
compares to the impact of college-level credits. Furthermore, this paper provides the first
evidence on the heterogeneous impacts of developmental education on labor market outcomes
(due to data constraints, this section of the paper focuses on Virginia only).

* See Bailey, Jaggars, and Scott-Clayton (2013) for a detailed explanation of the regression discontinuity design.



3. Study Background

Data and Research Context

The central question posed in this study is whether developmental education improves
individual labor market outcomes. We answer this question with data from two different states to
explore whether there are consistent patterns of wage returns to developmental education across
states with distinct labor market conditions. Specifically, we use restricted-use datasets from the
Virginia Community College System (VCCS) and the North Carolina Community College
System (NCCCYS); both are linked to quarterly wages from unemployment insurance (Ul) wage
record data.’ Both datasets also have National Student Clearinghouse (NSC) data, so degree
attainment is based on receipt of credentials (i.e., short- and long-term certificates) and degrees
at any college in the United States that reports to the NSC. About 96 percent of postsecondary
institutions in the United States report to the NSC (National Student Clearinghouse, n.d.).

Both states’ community college systems comprise a mix of large and small colleges, as
well as institutions located in rural, suburban, and urban settings. However, the North Carolina
system is much larger, and thus the North Carolina study sample is larger. NCCCS has 58
community colleges and is the third largest community college system in the United States.
According to the Integrated Postsecondary Education Data System (IPEDS), fall 2012 total
enrollment at the North Carolina community colleges was 244,815 students. VCCS has 23
community colleges. According to IPEDS, total fall 2012 enrollment at these 23 colleges was
192,895 students.

Both states systems are centralized, so the colleges in both states use a fairly standardized
set of policies to assess incoming students’ level of college readiness and then place them into
the appropriate coursework (Hodara et al., 2012). Both systems have undergone substantial
reform to their developmental education sequences beginning first in Virginia in 2012. The time
period of this study occurred prior to the redesign of the assessment and placement process for
incoming students and developmental education math and English course structures and
curricula. During the time period of this study, both states still used fairly traditional
developmental education sequences similar to those of other states nationwide. Specifically,
during the time period of our study, North Carolina offered four levels of developmental math
and three levels of developmental reading and writing; Virginia offered three levels of
developmental math and two levels of reading and writing.

Developmental courses tend to cover similar general topics (Grubb, 2013). In North
Carolina, the two lowest level math courses (Basic Math Skills and Essential Mathematics)
covered arithmetic, solving basic computations, geometry, and some introductory elements of

> While the NCCCS dataset includes wage record data from only the state of North Carolina, the VCCS dataset
includes wage record data from five states (Virginia, Maryland, New Jersey, Ohio, Pennsylvania, and West
Virginia) and the District of Columbia (Washington, DC).



algebra and statistics. The next course, Introductory Algebra, taught beginning algebra concepts,
and the highest level course, Intermediate Algebra, prepared students for college-level algebra.
Similarly, in Virginia, the lowest level of developmental math covered arithmetic, the middle
level introductory algebra, and the highest level covered intermediate algebra and prepared
students for college algebra. In North Carolina, for the developmental writing and developmental
reading courses, the lowest level courses taught basic writing and reading skills, such as
constructing complete sentences and building vocabulary. The middle level courses focused on
writing a coherent essay and identifying main ideas. The highest level courses prepared students
for college English, focusing on reading college-level texts and writing a college-level essay.
Similarly, in Virginia, the lowest level reading and writing courses also covered basic writing
and reading skills, while the highest level reading and writing courses developed competencies in
reading and writing necessary to succeed in college English.

In both systems, developmental education courses served as prerequisites to college math
and English, as well as other college courses. As a result, in math, for example, students at the
lowest levels needed to complete three or four semesters of developmental coursework before
they could enroll in college math and courses that had math prerequisites. In English, students at
the lowest levels needed to complete two or three semesters of developmental reading and two or
three semesters of developmental writing before they could enroll in college English and courses
that had English prerequisites.

Sample

The sample in Virginia includes first-time students who entered one of the 23 Virginia
community colleges in the summer or fall of 2006; we track the transcript and employment
records of these students from 2005 to 2013, where we have at least one year of pre-enrollment
wage records, and transcript and wage records for seven years since college entry. Using a
similar tracking window, the sample in North Carolina includes students who entered NCCCS
colleges in summer or fall 2003. These students were tracked from 2002 to 2010, also with at
least one year of pre-college wage records and seven years of transcript and wage information
since college enrollment.®

We limit the sample as follows. We exclude from the sample individuals who earned
more than $100,000 in a quarter since these are extreme outliers representing less than 0.1
percent of the sample in both states. We also exclude individuals who have zero wages across all
quarters because these individuals did not seem to enter the labor market at all; again, this group

® Datasets from VCCS and NCCCS track students over different time periods: VCCS tracked student transcript and
employment records from 2005 to 2013, while NCCS tracked student transcript and employment records from 1996
to 2010. To allow for more reliable estimates using an individual fixed effects model, we need both pre-college and
post-college wage records as well as the longest tracking time available from college enrollment. Therefore, we
chose the 2006 cohort in Virginia, which allowed for the longest tracking time (i.e., seven years from college
enrollment), and the 2003 cohort in North Carolina, which allowed for the same tracking period as the Virginia
cohort.
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represents a relatively small proportion of the total sample. Finally, given that most individuals
are not active in labor market below 18 or above 65 years of age, we impose age restrictions and
drop quarters in which an individual was younger than 18 or older than 65 years.”

All wages are adjusted to 2010 dollars to account for inflation. To link the course
transcript data (which contain records for three semesters per year) with wage record data (which
contain records for four quarters per year), we create three wage quarters by averaging first and
second quarter wages. The average of first and second quarter wages are linked to the spring
transcript records, third quarter wages are linked to the summer semester, and fourth quarter
wages are linked to the fall semester.

Table 1 provides characteristics of the study sample in each state, compared with the
characteristics of a nationally representative sample of community college students. The North
Carolina and Virginia samples are similar in that slightly over two-thirds of students are White
and that both samples have a larger proportion of Black community college students and a
smaller proportion of Hispanic community college students compared with the national sample.
The North Carolina sample is older than both the national sample and Virginia sample, and the
Virginia sample is younger than the national average. Finally, the largest difference across the
samples is developmental education enrollment. Nearly 70 percent of the national 2003 cohort
took at least one developmental education course, compared with 57 percent of the Virginia 2006
cohort and only 40 percent of the North Carolina 2003 cohort.

We also present selected outcomes for North Carolina and Virginia community college
students who took developmental education (Table 2) to illustrate two main points. First,
students who took at least one developmental education course in both community college
systems tended to have very low degree attainment. Therefore, the vast literature on returns to
college credentials does not provide much insight into the benefits of a community college
education for these students, the majority of whom earned a fair number of credits on average
(42 total credits, 3 developmental math credits, and 3 developmental English credits) but did not
earn a credential. Second, despite the fact that few students who took developmental education
earned degrees, on average, students’ quarterly wages increased after college. This study will fill
a gap in knowledge by identifying whether different types of credits are tied to improvements in
community college students’ labor market outcomes.

" In a robustness check, we keep all quarters in, and the results are not qualitatively different from those presented in
the study.
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Table 1. Characteristics of Study Sample Compared With Nationally Representative Sample of
Community College Students

North Carolina Virginia
National Community Community
Sample Colleges Colleges
Sample size 7,095 87,835 21,796
College entry term fall 2003 fall 2003 fall 2006
Gender
Female 57% 58% 55%
Male 43% 42% 45%
Race/ethnicity
Black 14% 26% 21%
Hispanic 16% 3% 6%
White 61% 65% 64%
Other 9% 5% 9%
Age upon entry
Average age 