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. INTRODUCTION

Community colleges play an important role in American higher education. For many,
they offer open, affordable access to postsecondary schooling. Nearly one-half of all
undergraduates at public institutions attend a community college, and low-income, minority, and
first-generation students are more likely to attend community colleges than four-year
institutions." While community colleges serve a diverse set of needs, their success is often
measured by their ability to facilitate students’ transfer to four-year institutions, and in recent
years, community colleges have become an increasingly important pathway to a baccalaureate
degree. Capacity constraints at many four-year institutions have prompted states to rely on the
community college sector to accommodate much of the continued expansion of higher education
(Evelyn, 2002).? In addition, rising admissions requirements and escalating tuition costs at four-
year institutions have limited access to these schools for some students (Mills, 2006).

The viability of the community college transfer function has long been a source of
debate. On the one side, the “democratization” view suggests that community colleges have
increased overall access to postsecondary education by making higher education possible for
many students with open admissions and low costs (Rouse, 1995; Rouse, 1998; Leigh & Gill,
2003). On the other hand, some posit that community colleges serve as a “diversion” by
channeling students into vocational courses and weakening their educational progress with
increased flexibility and nontraditional patterns of attendance (e.g. delayed entry, part-time
enrollment, combining employment with schooling) (Grubb, 1991; Brint & Karabel, 1989;
Dougherty, 1994). In reality, many community college students face a number of personal and
structural barriers to transfer, including financial concerns, limited information, and the lack of

coordination between two-year and four-year institutions. As such, estimates from the most

"'Source: U.S. Department of Education, National Center for Education Statistics, IPEDS enrollment data
and The Condition of Education 2000.

* As noted by Evelyn (2002), some states are even considering using community colleges to award
bachelor’s degrees in areas of specific need to the state.



recent national longitudinal postsecondary study reveal that only 37 percent of students who
graduated high school in 1992 and began at a community college eventually transferred to a
four-year college (Adelman 2005).

Although previous research has highlighted the reduced likelihood of baccalaureate
attainment for students who begin at a community college, the bulk of research in this area
focuses on students who graduated high school over fifteen years ago and even thirty years ago.’
Given the recent trends highlighted above, a more timely analysis is needed to reexamine and
extend our understanding of the current function of community colleges.* This paper provides a
new perspective on the role of community colleges for a cohort of students who entered Ohio
public colleges and universities in fall 1998.

The paper makes several important contributions to the existing literature on community
colleges. First, we use a detailed, robust data source that is an improvement over the data of
many previous studies. We track students over a longer period of time than any other study to
our knowledge (nine years) and across multiple institutions to capture transfer behavior and
periods of stopping out and returning to college. Also, because our dataset is a complete census

of everyone in the public higher education system in Ohio, attrition in our sample is small.’

? Studies using the National Longitudinal Survey of Youth (NLSY79) (e.g, Leigh & Gill, 1997; 2003)
focus on students who were ages 14-22 when first interviewed in 1979 suggesting they graduated high
school in the 1970s or 1980s. Studies using the High School & Beyond (e.g., Rouse, 1995) focus on
students who graduated high school in 1982. Studies using the National Education Longitudinal Study
(NELSS88) (e.g., Roksa, 2006; Alfonso, 2006) focus on students who graduated high school in 1992.

* Other recent developments that have likely affected the role of community colleges include increases in
high school graduation requirements, which may have improved the academic preparation of some
students while influencing others to drop out and seek their GEDs at community colleges, and the
increasing use of loans beginning with the 1992 Higher Education Act Reauthorization, which may have
affected student choice between two- and four-year college options. At the same time, many community
colleges opted out of giving students federal student loans due to government rules that penalize colleges
with high default rates.

> Regardless of where a student enrolls or how many times they change institutions, they are tracked
within the system using their unique Social Security number. This is not the case, however, in many
other studies that have used national data sets. Although these sources are designed to be nationally
representative, they suffer from attrition over time, especially in the later follow-ups.” For example, the
fourth follow-up study of NELS had a target of 15,649 students, but only 12,144 are considered
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Given that all community college students do not aim to complete a baccalaureate degree, one
must also account for degree intent in this sort of analysis (Alfonso, 2006; Alfonso, Bailey, &
Scott, 2005). Our dataset includes important information on student degree intent, and so we are
able to disentangle the many populations that community colleges serve to focus on students
with a four-year degree objective. Finally, unlike many other state unit record datasets, we have
information on family background to control for other differences between students.’

Research on the transfer function of community colleges must address a number of
empirical difficulties, which have been undertaken with varying degrees of success in past
literature. Students do not randomly choose their colleges, and the types of students who first
attend a community college differ from those who initially enroll in a four-year institution. To
address this selection, past studies have employed a variety of strategies: Heckman two-stage
sample selection model (Alfonso, 2006), propensity score matching (Stephan & Rosenbaum,
2006; Melguizo, Kienzl, & Alfonso, 2007) or instrumental variables (Rouse, 1995). Each

method has its own strengths and weaknesses, and so, unlike any other study, this paper utilizes

completed cases resulting in a response rate of 77.6 percent (NCES, 2002). Adjusting the sample weights
in response to this attrition may not be an adequate solution due to the fact that there are likely to be
important, unobservable differences between those in the sample and those missing. Therefore,
information from these databases on behavior several years out of high school may not truly be nationally
representative.

® Most state administrative databases lack significant detail on community college students because
information on academic preparation and test scores is not required for admission and financial aid
records are often not part of the data systems. (Even when included, not all students complete the aid
application and so are missing from the dataset.) Therefore, many studies based on administrative data
only have basic demographic information (e.g., Moore & Shulock, 2007; Leigh & Gill, 2007). Efforts to
supplement the data with student surveys often have low response rates. For example, the CUNY
administrative data utilized by Bailey and Weininger (2002) was supplemented with a survey on students'
social background and place of birth, but the response rate was only 31.4 percent (sample weights had to
be developed for the analysis). An exception is the Florida administrative data used by studies such as
Calcagno, Crosta, Bailey, and Jenkins (2007). As a K-20 Data Warehouse, it also includes information
on high school preparation, test scores, and family income (if a FAFSA was submitted). At the other end
of the spectrum, the SUNY data used by Ehrenberg and Smith (2004) is grouped so that analysis cannot
be done at the individual level. In contrast, the data used in this paper has degree intent information from
the college application and details about family income, high school preparation and achievement, and
high school type from the student surveys that accompany college entrance exams (i.e., the ACT and
SAT).



two different methodologies (propensity scores and instrumental variables) to triangulate the
impact of starting at a community college on baccalaureate attainment. This also allows us to
explore the relative effectiveness of each method in dealing with selection. The propensity
scoring method gets its strength from the wealth of observable information we have on student
characteristics and preparation. In contrast, the instrumental variables strategy accounts for
unobservable differences by using, among other things, the importance of college proximity in
college choice. Distance is a particularly relevant issue in the choices of Ohio students, and so
our use of distance as an instrument to deal with selection is more convincing than in other
contexts. The analysis examines the postsecondary outcomes of students who initially enter
higher education through the community college system in comparison to those who began at a
four-year institution.

The propensity score matching and instrumental variables results point to similar
conclusions. Each suggests that straightforward regression estimates are biased, and so simple
comparisons between two-year and four-year students, which suggest students who initially
enroll at a community college do far worse, should be treated with caution. Additionally,
unobservable differences between students appear to be important, thereby suggesting that the
instrumental variable estimates do a better job reducing bias as a result of self-selection.
However, even after accounting for selection, it appears that students who begin at community
colleges still suffer a penalty. According to the instrumental variable estimates, the most
conservative of our models, community college students were 14.5 percent less likely to
complete a bachelor's degree in nine years in comparison to similar students who began at a four-
year university. The paper is organized as follows: in Section II we discuss relevant literature
addressing these questions, Section III describes our empirical strategies, Section IV details our

results, and Section V concludes.



1. LITERATURE REVIEW

The standard human capital model, developed by Becker (1993), provides some insight
for why students might choose to attend a community college over four-year institutions. First,
in an effort to minimize costs, students may select to attend community colleges because they are
less expensive than four-year institutions and can reduce the total costs of a bachelor’s degree.
Community colleges also give students time to improve their educational record, and therefore,
increase their likelihood of being admitted to a higher-quality, degree-granting, four-year
institution. Hilmer (1997) finds that students choose higher quality universities if they first attend
community colleges, with the largest quality increases being observed for students who come
from poor families or who perform poorly in high school.

Partly because community college participants vary widely in their educational
backgrounds and purposes of participation, it is difficult to characterize the performance of
community colleges in the educational attainment process. Although community colleges were
originally designed to serve as “junior colleges” to four-year programs, today they are an
incredibly diverse set of institutions with varied missions and courses of study (Alfonso, Bailey,
& Scott, 2005). In addition to serving traditional-age students who recently graduated from high
school, community colleges enroll many older, non-traditional students who may take classes for
personal enrichment rather than attempting to complete a degree. Moreover, community
colleges attract students who are often "experimenting" with postsecondary education, without
necessarily the drive to complete a degree (Grubb, 1991). Nevertheless, community colleges’
success is often measured in their ability to facilitate students’ transfer to four-year institutions
and complete a bachelor's degree.

Many question whether community colleges offer a genuine path to attaining a
baccalaureate degree. As noted above, the increased flexibility and nontraditional patterns of

attendance afforded by community colleges may weaken a student’s progression through



postsecondary education and make transferring to a four-year college less likely (Grubb, 1991;
Brint & Karabel, 1989; Dougherty, 1994). Furthermore, the administrative costs of transferring
to a four-year college may be exceedingly prohibitive for many students (Anderson, Sun, &
Alfonso, 2006). Some also argue that the educational system is fraught with market failures as a
result of lack of information about the process for postsecondary entry, (e.g. financial aid
procedures and admissions standards at four-year institutions), and other barriers that may limit
the opportunity sets of students from disadvantaged backgrounds (Hilmer, 1998).

On the other hand, a “democratization” view suggests that community colleges have
increased overall access to postsecondary education with open admissions and low cost. In fact,
Rouse (1995), utilizing the High School and Beyond (HSB) dataset, finds that starting at a two-
year college does not affect the likelihood of attaining a bachelor’s degree for those students
intending to transfer to a four-year college. Although she does estimate a negative “diversion”
effect, the “democratization” effect of increased access to higher education is estimated to be
larger. Using a slightly different methodology, Leigh and Gill (2003), controlling for a student’s
desired level of education, find similar results to Rouse using the National Longitudinal Survey
of Youth (NLSY?79).

There has also been a substantial amount of research describing who utilizes the transfer
route from community colleges. Utilizing the National Educational Longitudinal Study (NELS),
Adelman (2005) reports that among 1992 twelfth-graders whose first postsecondary institution
was a community college, 37 percent transferred to a four-year college, and 60 percent of those
that transferred had earned a bachelor’s degree by 2000. Using administrative data on a cohort
of students initially enrolled in California community colleges in 1999-2000, Moore and Shulock
(2007) report that among the 60 percent of degree seckers attending California community
colleges, about 25 percent transfer to a university and/or earn an associate’s degree within six

years. Overall, several papers have concluded that those who transfer from a community college



to a four-year college are of a higher social class, have higher academic preparation, are less
likely to be minority, and less likely to be female than are those who do not transfer (Dougherty
& Kienzl, 2006; Lee & Frank, 1990; Dougherty, 1987, 1994; Whitaker & Pascarella 1994;
Grubb, 1991; Surette, 2001).

Questions also exist about whether community college students experience the same
returns to education as their counterparts who entered four-year colleges initially. Kane and
Rouse (1995) use transcript data from the National Longitudinal Study of the Class of 1972
(NLS72) and the NLSY79 to compare the returns to a college credit at two-year and four-year
colleges. Controlling for family income and measured ability, they find wage differentials for
both two-year and four-year college credits are positive and of similar magnitude. In separate
work, Leigh and Gill (1997) (also using the NLSY79), examine whether returns to a community
college education differ for adults who return to college as compared to continuing high school
graduates. They find positive returns of essentially the same magnitude. Finally, Hilmer (2000)
examines whether the return to university quality differs for community college transfer students
and direct attendees. Using the HSB data, he finds that the return to university quality differs
dramatically across both educational paths, and institutional quality ranges with the length of
time spent at the initial institution having a significant negative effect on transfer students.

Researchers have also debated whether there is a return to getting an education at a
community college without completing a degree. Kane and Rouse (1995) found a positive return
to attending a two-year college even when a degree was not obtained. Grubb (1995) also finds
similar results after corrections to his NLS72 data; in a revision of a 1993 paper where he
concludes that economic benefits may accrue to even modest levels of community college
participation.

While these studies have laid the foundation on the impact of community colleges on

baccalaureate attainment and labor market outcomes, this study provides an important



comprehensive update, using data on students age 17 to 20 who entered Ohio public colleges and
universities in Fall 1998. The data include important details such as educational intent and
family background and tracks students nine years across public institutions within the state. In
addition, by taking a state-level perspective, the paper provides insight that is difficult to discern
from studies using national data. States differ incredibly in how they choose to use community
colleges within their statewide higher education systems. In some states, community colleges
are the primary access points (e.g., California), while other states focus all remediation there
(e.g., Florida), and still others favor four-year college entry with the community colleges
primarily serving less traditional needs such as older students and workforce retraining efforts
(e.g. Massachusetts). Because of this state-level variation, it can be difficult to fully understand
community college dynamics when looking at national data. For instance, the marginal
community college student (i.e., the student on the fence between a four- and two-year college)
differs by state, and this makes it hard to interpret some of the patterns observed in national data.
Our interpretation might differ greatly if looking at a community college student in California
versus one in Massachusetts due to the fact that their backgrounds, preparation, and aspirations
are likely to be different as a result of their contrasting state higher education structures. By
using state-level data, we are able to be much more specific about who the marginal student is
and take into account the state context in our interpretation.

This study also sheds light on a previously-unstudied, important context: the fifth largest
public higher education system in the country. While the external validity of our results are
limited by focusing on a particular state, the higher education system, population demographics,
and diverse labor markets within Ohio are similar to larger national trends and many neighboring
states (Mortenson, 2002), and so our results could be used to reflect on issues facing many other

states. It is worth noting however that because our study and many others on this topic focus on



traditional-age college students, we can say little about the many older students who attend

community colleges.

1. EMPIRICAL FRAMEWORK AND METHODOLOGY

Data

This paper uses a longitudinal, administrative dataset of students in the Ohio public
higher education system. Maintained by the Ohio Board of Regents (OBR), the data include
information from several sources including applications, college transcripts, and entrance exams
and their accompanying questionnaires. Therefore, we have detailed information about each
student’s family background, high school preparation, postsecondary intentions, college
performance and course-taking behavior, and degree completion.” In addition, because the data
cover the entire public higher education system in Ohio, we are able to track students across
schools and determine the outcomes of individuals who may have continued their educations or
completed their degrees at different postsecondary institutions from the ones they originally
entered. With these data, we examine several student outcomes including baccalaureate degree
completion (after four, six, and nine years), total credit hours completed, and stopout behavior
(within one, two, or six years).8 One drawback to the data is that it does not include students
who transfer to private colleges or transfer out of the state; these students may incorrectly be

designated as dropouts. However, this potential measurement error is likely to be very small

7 We use three main files submitted by all public colleges and universities in Ohio to the OBR Higher
Education Information (HEI) System: Student Entrance, Student Enrollment, and Course Enrollment. In
addition, we use test score and student background information that is the result of an OBR data match
with ACT, Inc. All of these files, which also denote the institution, are linked by the student's Social
Security number (we receive an anonymous version of the data), and a student may have files from
multiple institutions if they attended more than one school during the time period. These data are
available for each term (fall, spring, summer, and for those on the quarter system, winter) from fall 1997
to spring 2007.

¥ In our paper, students who end college attendance sometime during the nine-year period, do not return
to any statewide public institution, and have not completed a bachelor's degree are considered
stop/dropouts. The multiple measures of stopout behavior denote the last time the student was enrolled in
college.



because, according to analysis of Integrated Postsecondary Education Data System (IPEDS)
data, the percentage of students thought to transfer to such schools is a small fraction of the total
number of observed dropouts.’

This study focuses on first-time freshmen age 17 to 20 who began their postsecondary
study during fall 1998 and follows them for nine years until spring 2007. Due to the focus on
baccalaureate completion, we restrict the sample to individuals who have demonstrated the intent
to complete four-year degree either on their college application or by starting at a four-year
university. OBR collects information on the educational intent of all community college students
on their applications with eight possible options, and we define baccalaureate degree intent as
having designated the intention either: (i) "To obtain a bachelor's degree;" (ii) "To obtain an
associate degree for transfer;" or (iii) "To transfer before completing a degree or certificate."'
Responses to this question about educational intent are completed privately and in no way affect
outcomes such as admissions or access to certain classes, and so we believe the variable is a
fairly accurate depiction of educational goals at the time of college entry. In fall 1998, 60

percent of first-time community college students indicated intent to obtain a bachelor's degree or

transfer to a four-year college with or without an Associate Degree.'!

’ While it is the case that we can not track students who transfer to private institutions or public out-of-
state institutions, this is not likely to be a large group. The IPEDS, a NCES annual database of
postsecondary institutions in the United States, tracks the number of transfers at each institution but does
not record the state of residence of transfer students. However, it does track the states of residence for
incoming freshmen. Assuming that the distribution of transfer students matches the geographical
distribution of the incoming freshmen class, then one would expect around 650 Ohio students to transfer
to non-public or non-Ohio schools. If we further assume that all 650 transfer students just finished their
first year of school, then about 4.3 percent of observed dropouts in our data are actually transfer students.
' The other options were: (iv) "To obtain knowledge for personal interest;" (v) "To upgrade skills for
current job by taking only selected courses;" (vi) "To train for a new career by taking only selected
courses;" (vii) "To obtain a certificate;" and (viii) "To obtain an associate degree for the job market."
Students who began at a four-year institution are not asked about intent and are assumed to want a
baccalaureate degree.

! The percentage at community colleges intending to get a bachelor's degree is slightly smaller in our
data than that found in other surveys (e.g., NELS and the Beginning Postsecondary Study). Beyond slight
differences in the way the question is posed to students in each survey, one reason for the different
percentages may be related to how the questions are asked. There are concerns that students in other
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We also restrict the sample to students who took the ACT."> This requirement further
emphasizes that the sample, particularly the community college students, had some baccalaureate
degree intent as most four-year colleges require students to take either the ACT or SAT, though
most schools do not require a minimum score. The ACT restriction is also necessary because
this source gives information on student achievement and other important controls for the
models. Because of this restriction, our results may reflect a more conservative estimate of the
penalty felt by community college students as we may be inadvertently excluding some students
who do want a baccalaureate degree but failed to prepare for admission into a four-year
university. Finally, due to the use of proximity as an instrument, we restrict the sample to Ohio
residents (i.e., distance would not serve as a good instrument for Florida residents attending an
Ohio college). Beyond these sample requirements, we drop observations without complete
college transcript or zip code information.'

Although this paper focuses on students in Ohio, the results have external validity. The
percentage of Ohio public school students who graduate from high school and enter college the
following fall are near the national averages (Mortenson, 2002), and the higher education system,
demographics, and diverse labor markets within Ohio are similar to many neighboring states and

national conditions. Moreover, Ohio plays a prominent role in higher education as it has the fifth

largest public higher education system in the United States (after California, Florida, New York,

surveys report higher educational aspirations, which may not match the realities surrounding college
admission and/or enrollment (i.e. academic preparation, financial constraints, etc. (Rosenbaum, 2001).
The low-stakes method in which degree intent is collected in our dataset could mean that our survey
yields more honest answers.

'2 Approximately two-thirds of high school students in Ohio take the ACT exam. Our dataset includes the
highest score of the student and his or her most recent responses to the ACT survey, which includes self-
reported information on high school preparation and performance as well as the intended plan of study in
college.

" After applying the basic sample restrictions (age 17-20; four-year degree intent; took the ACT; Ohio
resident), we had to drop 1,092 observations (3.1 percent of the sample) due to missing complete college
transcript information and 3,517 observations (10 percent of the sample) due to missing zip code
information. While the number missing zip code information is large, it is mainly driven by the fact that
Kent State University did not submit any zip code information resulting in us dropping its students from
the sample (2,396 observations or 68 of those missing zip code information).
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and Texas) (NCES, 2000). While our results could be used to reflect on community college
issues in some other states, caution should be taken when making comparisons to states with

very different postsecondary systems, such as California.

Basic Empirical Strategy

Our research question asks how the outcomes of community college entrants compare to
similar four-year college students. We address this question using regression techniques,
beginning with a basic Ordinary Least Squares (OLS) model estimating the impact of beginning
at a community college on the total number of college credits completed:

(1) CREDITS;=a;i + 1 COMMCOLL; + B, Xji + &1

where COMMCOLL; is a dummy variable equal to one if the student initially began at a
community college (zero otherwise), and B, is the parameter associated with beginning at a two-
year college. Xjis a vector of background controls including student demographics (e.g., race,
gender, age, and age squared), family background (e.g., parents' income and income squared),
and student ability (e.g., percentile ACT score and the score squared).'* The error term is
represented by &.. For the outcomes variables that are dichotomous in nature (e.g., degree
completion within nine years), we employ probit models instead of OLS.

Our regression models control for observable differences between students in the sample
to isolate the impact of beginning at a community college. However, other factors may influence
who chooses to initially attend a community college versus four-year institution. Stated more
formally, our probit and OLS estimates may lead to biased estimates if €;; is correlated with

college choice due to unmeasured factors. For this reason we employ two additional empirical

' To maintain the largest sample size possible, students missing parental income information were
included by created a "missing parental income" dummy variable. This had to be done for 1,316
observations, or 8.9 percent of the sample. However, for this reason, the coefficients on parental income
should not be used in interpretation.
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strategies to deal with selection. The first is to use propensity scores to match similar students on

observable characteristics, and the second uses an instrumental variable approach.

Addressing Selection using a Propensity Matching Approach

Students’ choices about whether to enroll in two-year versus four-year colleges are
subject to their preferences, financial constraints, academic profile, beliefs about the prospects of
benefiting from the respective institutions, and other unobservable characteristics. To address
the bias that results from this potential selection, we first use a propensity score blocking
technique to model selection into two-year colleges versus nonselective four-year institutions.
Propensity scores are useful for establishing a comparison group that is similar, on average, to a
treatment group (in this case two-year colleges) along a set of observed characteristics. First, we
assembled a set of variables to predict choice of two-year versus four-year postsecondary entry
and estimate the following binomial logistic regression model:
(2)  Pr(COMMCOLL); = a3 + 0X3i + &3
where Pr(COMMCOLL); is the probability for the i"™ student to enter postsecondary study as a
function of variety demographic characteristics and academic performance indicators, X
(summary information on the estimation of the propensity score is included in Appendix Table
1). Thus, the propensity score is a “single number that indicates the extent to which one person
is similar to another along a collection of observed characteristics” (Agodini & Dynarski, 2004).
A histogram of the estimated propensity score for the two-year entrants versus four-year starters
is in Appendix Figure 1.

Next, we use the propensity score (fitted probabilities of two-year selection from this
model) to stratify the sample into an optimal number of subclasses or “blocks.” In stratifying the
sample, we sort from the lowest to highest estimated propensity scores, discarding the

observations with an estimated propensity score less than the minimum or greater than the
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maximum estimated propensity score for treated units (Dehejia & Wahba, 1999). The goal is to
stratify the sample into groups of respondents with similar observed chances of postsecondary
entry via two-year versus four-year institutions. The strata are chosen so that the covariates are
“balanced” within each stratum, meaning that there are no statistically significant differences in
means of covariates between those who started at two-year and those who started at four-year
institutions (Dehejia & Wahba, 1999)."> We present mean propensity scores for two-year
entrants (treated) and four-year entrants (control) by strata in Appendix Table 2 We then
conduct our subsequent substantive models testing the effect of starting at a community college
as fixed effects models on the propensity score blocks, thereby evaluating the within-stratum
difference in the outcomes between two-year and four-year entrants (Dehejia & Whaba, 1999)."°
Although the approach does not solve the selection problem on unobservables, it is an effective
way to control for observed heterogeneity in type of postsecondary entry (Rubin, 1997; Morgan,

2001; Rosenbaum & Rubin, 1983).

Addressing Selection using an Instrumental Variables Approach

Our second strategy to address the issue of selection is an instrumental variables (IV)
approach. In order to be a valid instrument, one must identify a variable that influences the
choice of a two-year versus four-year institution while not impacting the outcomes of interest
(i.e., persistence, degree completion, and stop out behavior). For this paper, we use proximity as
instruments. Previous research has shown that students are more likely to attend one school over
another based on how close the colleges are to their homes (Rouse, 1995; Long, 2004). More

specifically, our instruments are the distance from the student's home to the closest two-year

' To ensure that the individual covariates are balanced within each stratum, we include additional higher
order terms of the background variables, see Appendix, Table 1.

' For a more detailed discussion of propensity score “binning” procedures see Dehejia and Wahba
(2002); Conniffe, Gash, and O’Connell (2000); Dehejia and Wahba (1999); Rosenbaum and Rubin
(1983). Several studies demonstrate that propensity score impacts are not sensitive to the ways in which
matching is conducted (Dehejia & Wahba, 2002; Smith & Todd, 2000)
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college and distance to the closest nonselective four-year university.'” The IV approach is
described as follows:
3) CREDITS; = a4i + 6; COMMCOLL; + 0, Xusi+ &4

where: COMMCOLL; =f( DIST 2YR;, DIST NONSEL4YR;) +v;

As in the earlier equations, CREDITS; is the outcome variable, and COMMCOLL; is a dummy
variable equal to one if the person began at a two-year college. The difference with this
approach is that COMMCOLL,; is instrumented for in the second part of the equation with the
distance from the student's home to the closest two-year college and nonselective four-year
university, represented by DIST 2YR; and DIST NONSEL4YR;, respectively.

There have been several critiques of using distance as an instrument. First, Rouse (1995)
and Card (1995) caution that the estimates should be interpreted with caution because families
who value education might choose to live in close proximity to colleges, and therefore distance
could be endogenous. If so, the instruments would be invalid because residence would also be
correlated with educational outcomes (due to family preferences). Additionally, the relevance of
distance is problematic when using national data sets because of differences in the way distance
is perceived across the country and extreme variation in the geographical dispersion of colleges
across a state.'® However, these concerns are limited in this context. First, in Ohio, the colleges
and universities are purposely distributed throughout the state so that each resident is within 30
miles of a school. During the 1960s and 1970s, with the goal of improving college access in
Ohio, Governor James Rhodes influenced the location of colleges so that every state resident was

located within 30 miles of a college campus (OBR, 2001). Therefore, the four-year and two-year

7 The distances were calculated from the student's high school to the nearest of each type of
postsecondary institution. In Ohio, the nonselective, four-year universities are open admissions schools.

'® These critiques have focused on the power of proximity as a predictor. Clearly, distance might be
perceived differently in Nevada versus New Jersey. Also, the geography of college locations differs
greatly by state as this creates very different norms in college attendance patterns by distance. However,
this paper focuses on one state in which students have a strong pattern of attending the closest college to
their home.
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colleges are scattered throughout the state, and each resident is close to one or both of each type
of college regardless of their underlying preferences. Proximity is a particularly relevant factor
in Ohio enrollment patterns. The median distance from a student's home to the college of
attendance is only 26 miles in our sample with nearly 60 percent of students attending a college
within 50 miles of their homes. In addition, due to the fact that we focus on traditional-age
college students, their residential decisions are likely due to parental decisions made when the
student was in high school or even earlier, long before the college choice decision (Rouse, 1995).

Results from the first stage of the IV are displayed in Appendix Table 3. In addition to
the instruments, the regression also includes the following exogenous variables: a dummy
variable for female students (baseline: male students), dummy variables for Black, Hispanic,
Asian, and Native American students (baseline: White students), age, age-squared, parental
income, parental income-squared, a dummy indicating missing values for parental income, and
the student's math and English ACT scores. The signs of the estimates of the first stage of IV are
as expected: our sample of students was more likely to choose to initially attend a community
college the closer the nearest two-year college and the farther away the nearest four-year
nonselective university. The test of joint significance for the instruments suggests that they have

substantial explanatory power in the first stage with an F statistic of 3263.11.

IV. RESULTS

Descriptive Analysis: Comparing students with Four-year Degree Intent?
Table 1 displays summary statistics for our sample. The sample focuses on students who
began their postsecondary study at age 17-20 years old, who not only indicate four-year degree

intent but also took the ACT, an additional sign of aspirations to get a baccalaureate degree. As

' These first-stage results apply to the IV estimates discussed below in Table 3, Panel C, and Table 4,
specifications (3) and (6).
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discussed above, previous empirical work suggest that community college students enter
postsecondary schooling with lower academic credentials on average than their counterparts at
four-year institutions (as measured by high school grade point average and ACT scores).
However, the differences are not large between students at nonselective four-year universities in
Ohio and those at community colleges. Thus, for most of our analysis we focus more explicitly
on students at nonselective, four-year institutions as the main comparison group to community
college students.?

The bottom part of Table 1 displays the mean enrollment and educational outcomes of
students at each type of college. Students at each type of institution experience very different
outcomes. Among all students who start at two-year colleges, nearly 44 percent have dropped
out or stopped out six years after starting, as compared with 34 percent who start at nonselective,
four-year institutions and 18 percent who start at selective, four-year institutions. The rates of
departure are consistently higher for those who start at community colleges versus four-year
institutions, regardless of timing of exit. More importantly, it is hard to ignore the vast
differences in bachelor’s degree receipt between those who start at two-year colleges and those
who begin at four-year institutions. Among community college students with the demonstrated
intention to get a four-year degree, only 26 percent obtain a bachelor’s degree within nine years
of starting. Meanwhile nearly twice and three times as many students who begin at nonselective
(50 percent) and selective four-year institutions (73 percent), do so. However, these comparisons

do not account for differences between the students at each type of institution and should not be

20 1t is worth noting that our sample characteristics are different than those of college students generally
due to the fact that we limit the sample by age and to those who indicate wanting a four-year degree and
who took the ACT. In the general population, one would find much starker differences between students
at selective four-year colleges and community colleges. Meanwhile, the data suggest that the student
bodies at nonselective four-year colleges and community colleges have much more similar backgrounds
and academic preparation even without our sample restrictions. Students at nonselective four-year and
two-year (i.e. community colleges) institutions tend to be older, are more likely to be non-White, and
have lower academic performance levels. Students at these schools are also more likely to attend part-
time or less-than-part-time.
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interpreted as causal effects. Community college students are also less likely to be enrolled full-
time, with 56 percent of two-year students enrolling full-time as first-time freshmen, as
compared to 82 percent of students enrolled at selective, four-year institutions and 67 percent of
students enrolled at nonselective, four-year institutions. This may be a decision endogenous to

college choice as community colleges offer more flexibility to be able to attend part-time.

Is there a Community College Penalty? Results from the Regression Analysis

Table 2 displays the relative likelihood that students who began at different types of
institutions complete a degree within six or nine years of initial enrollment. The six-year
benchmark, or 150 percent of the time needed to complete a four-year degree full-time, is
commonly used in the literature to calculate graduation rates, but we also show nine-year
graduation rates due to the fact that many community college students enroll in higher education
part-time. The table reports marginal effects estimated by probit regression models of starting at
a community college. However, linear probability models produce similar results.’

The estimates suggest that students who start at a community college versus a four-year
institution, in particular, in comparison to a selective four-year university, are significantly less
likely to have completed a baccalaureate during the time frame. Specifications 1 and 6 show the
simple comparison without any controls in the model. As shown in the upper