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Community colleges are increasingly important in the postsecondary landscape as close to twenty states 

have enacted free community college plans to help alleviate rising college costs. I analyze the effect of 

community college enrollment on bachelor’s degree attainment among United States students, utilizing 

propensity score matching to address bias. Relative to students who started at open access four-year 

colleges, those who started at community colleges were 10% less likely to earn a bachelor’s degree. Further, 

the community college penalty disproportionately impacts upper middle-income students, Hispanics, and 

students with weaker academic backgrounds, thus widening the attainment gap among some demographics. 
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INTRODUCTION 

 

Community colleges expand access to higher education in the United States.1 By offering both 

traditional higher education coursework and job training programs, community colleges are intended to 

serve as an intermediate step before a four-year college for some, and workforce training for others. In 

addition to serving a heterogeneous population of needs, many community colleges work within their areas 

to offer courses demanded locally (Bailey and Averianova, 1998; Cohen and Brawer, 2003). Recent 

legislation has increased demand for community colleges, as the opportunity cost of attendance has fallen 

drastically relative to four-year colleges. Thus, not only are those students requiring remediation choosing 

community colleges first, but students who are academically but perhaps not financially prepared for a four-

year college are considering community colleges as well. Further, some students may use a community 

college to “try out” higher education and sample classes before selecting a major. Accordingly, community 

colleges are increasingly a key component in the pathway to a bachelor’s degree. In this paper, I consider 

the potential value of free tuition policies by examining the effect of attendance at a community college on 

bachelor’s degree attainment, and whether this effect varies by gender, socio-economic status, race, or 

academic preparation. 

There are a vast number of private and social gains associated with increased educational attainment. 

Earnings are higher and the rate of unemployment is lower among workers with more education.2 As the 

fastest growing occupations require postsecondary education, having a degree allows for a greater selection 

of job opportunities (Carnevale, Smith, and Strohl, 2014). Greater educational attainment is also tied to 

better health outcomes and behaviors, lower crime rates, and increased citizenship and community service 

(Cutler and Lleras-Muney, 2006; Levin, 2005; Lochner and Moretti, 2004; Psacharopoulos, 2006).3 Even 
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with heavy subsidization of higher education, the government sees a positive rate of return to investment 

in college students on the order of 10% (Trostel, 2010).4 This combination of private and social returns to 

education explain the urgency with which American policymakers seek strategies to alleviate obstacles in 

students’ paths through postsecondary education. 

Many states are beginning to enact policies in which community colleges are free to students, by 

providing “last-dollar” scholarships, or funding for tuition costs after financial aid and college grants have 

been applied. As of 2022, over half of the states in the United States offer some form of free tuition, although 

eligibility requirements vary state to state. This will likely increase the number of students choosing to 

attend a two-year program before transferring to a four-year program to complete a bachelor’s degree. 

Comparing graduation rates between community colleges and open access four-year colleges allows for a 

discussion regarding the ease of transfer and institutional quality, while controlling for similar ability and 

backgrounds between student populations. It is imperative to identify the mechanisms that perpetuate the 

gap in baccalaureate attainment in order to inform policy decisions in the future. In the next section, I will 

review the relevant literature. A description of the data and methodology follow. The results and discussion, 

including the main contributions and important policy implications, conclude. 

 

LITERATURE REVIEW 

 

Proponents of community colleges argue that two-year colleges increase access to education (Cohen 

and Brawer, 2003; Medsker, 1960). Many students enter community colleges without a desire to earn a 

bachelor’s degree, and the purpose of community colleges within neighborhoods is usually more than 

simply a bridge between high school and a bachelor’s degree (Hoachlandar, Sikora, Horn, and Carroll, 

2003). Nevertheless, the transfer function of community colleges has been an intrinsic component since 

their inception in the early twentieth century, and continues to grow in importance (Cohen and Brawer, 

2003). Additionally, the changing landscape of community colleges over the last several decades may 

impact the ability with which students are able to utilize the transfer function (Grubb, 1991). 

However, many studies have found that community colleges “divert” students from continuing their 

education. Early studies considered community college affects directly by comparing attainment outcomes 

of students who began at two-year colleges to those who began at four-year colleges. These studies 

identified differences in baccalaureate attainment between 10 and 20% (Anderson, 1981; Dougherty, 1992; 

Ganderton and Santos, 1995; Nunley and Breneman, 1988; Velez, 1985; Whitaker and Pascarella, 1994). 

However, these studies did not account for selection bias: students who enter two-year colleges might be 

different in unobservable ways, such as motivation or persistence, compared to students who begin in four-

year programs. 

Persistence in college is likely affected by many characteristics, from academic preparation to family 

background. For example, the gap in attainment has been found even when considering only “traditional” 

or full-time students (Christie and Hutcheson, 2003). Self-confidence and time studying may negatively 

impact the probability of transfer and graduation (Lanaan, 2007). Remedial courses may either increase or 

decrease the likelihood of transfer and persistence through a four-year degree (Martorell and McFarlin, 

2011; Suzuki, Amrein-Beardsley, and Perry, 2012; Page and Clayton, 2016). Merit aid and subsidies may 

negatively impact some by diverting students away from higher quality colleges for which they were 

academically better suited (Cohodes and Goodman, 2014; Dynarski, 2008; Light and Strayer, 2000). 

Even within socioeconomic groups, there is variation in access to financial aid resources (Page and 

Clayton, 2016). Women, and those from higher income families tend to choose more appropriate 

postsecondary choices and see higher completion rates (Bailey and Dynarski, 2011; Kinsler and Pavan, 

2011). Additionally, access to and acquisition of student loans seems to negatively affect persistence in 

college (Dowd and Coury, 2006), particularly among African Americans (Perna, 2000; Kim, 2004). 

Further, enrollment and persistence vary widely by ethnicity (Alon, Domina, and Tienda, 2010; Bowen, 

Chingos, and McPherson, 2009; Freeman, 2005; Fry, 2004; Ma and Baum, 2016; Nunez and Kim, 2012; 

Perna, 2000, 2007; Schneider, Martinez, and Owens, 2006; Wood and Williams, 2013). Hispanics may 

gravitate toward community colleges due to immigrant status, socio-economic status, and a mismatch of 
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information regarding four-year colleges and costs (Bowen, Chingos and McPherson, 2009; Fry, 2004; 

Light and Strayer, 2000; Nunez and Kim, 2012; Schneider, Martinez, and Owens, 2006). Several papers 

have indicated differences among subgroups in the ability to transfer status advantages (Alon, Domina and 

Tienda, 2010; O’Connor, 2009; Olivas, 1982). Among high income students, O’Connor (2009) determined 

that Hispanic students are at a disadvantage in starting at four-year programs, perhaps due to a language 

barrier. There is also evidence of racial gaps in college selectivity (Carnevale and Strohl, 2013). This has 

the potential to have serious consequences for students in terms of graduation rates, access to graduate 

schools, and labor market outcomes (Page and Clayton, 2016; Goodman, Hurwitz, and Smith, 2015). 

Finally, while transfer to four-year programs seems to be holding students back from completing a four-

year degree, students who successfully transfer seem to complete degrees at similar rates to rising juniors 

(Alba and Lavin, 1981; Alfonso, 2006; Bowen, Chingos, and McPherson, 2009; Dowd and Coury, 2006; 

Lee, Mackie-Lewis, and Marks, 1993; Melguizo, Kienzl, and Alfonso, 2011). While students may see a lag 

in grades due to “transfer shock,” this appears to be temporary according to a few case studies (Cejda, 

Kaylor, and Rewey, 1998; Laanan, 2007; Townsend, 1993). However, transfer rates remain quite low 

nationally, and are lowest among minority and low-income groups, so the mechanism causing transfer 

difficulty requires additional consideration (Melguizo, Kienzl, and Alfonso, 2011). 

Several studies have since used various methodologies to confirm a diversion effect of community 

college attendance even while controlling for selection bias (Alfonso, 2006; Christie and Hutcheson, 2003; 

Doyle, 2009; Gonzalez and Hilmer, 2006; Melguizo, Kienzl, and Alfonso, 2011; Long and Kurlaender, 

2009; Reynolds, 2012; Rouse, 1995). However, only a few have employed propensity score matching 

(Doyle, 2009; Melguizo, Kienzl, and Alfonso, 2011; Long and Kurlaender, 2009; Reynolds, 2012). The 

concern with propensity score matching in this context is a small overlap between two-year and four-year 

college enrollees on observable factors (Agodini and Dynarski, 2004; Smith and Todd, 2005). Previous 

results suggest perhaps a stronger penalty when selection is accounted for, ranging from about 15% to 

almost 30% fewer baccalaureate degrees awarded to community college attenders (Long and Kurlaender, 

2009; Doyle, 2009).5 

Studies conducted on more narrowly defined samples and settings have seen similar results, suggesting 

that the opportunity to enroll in an open access four-year college over a community college is enough to 

improve graduation rates (Mountjoy, 2022; Goodman, Hurwitz, and Smith, 2015; Long and Kurlaender, 

2009; Alba and Lavin, 1981). Long and Kurlaender (2009) consider a model most similar to what I will 

show below, and although they consider only Ohio students, find similar results to what I see nationwide. 

Although a well thought out question, many of the studies above are decades old, do not control for 

selection bias, or do not address the possibility that certain populations are differentially impacted by 

enrollment decisions. Utilizing open access four-year college enrollments as a comparison group to two-

year college enrollments allows for a much more comparable subset of students, as I will show below. 

Further, among those that do consider a model similar to what is below, these papers consider students from 

a specific state (Mountjoy, 2022; Goodman, Hurwitz, and Smith, 2017; Long and Kurlaender, 2009). Below, 

I address these concerns using a nationwide sample of students who graduated high school in 2004. 

 

DATA 

 

The National Center for Education Statistics collects data on students in the United States at various 

levels of education. The Education Longitudinal Study of 2002 (ELS: 2002) sampled high school 

sophomores across the United States in the spring of 2002 and followed these students through 2013. The 

complete data set includes transcript files from high school as well as any higher education transcripts 

through 2013.6 

The full sample consists of 16,200 students.7 As I am concerned with the effect of collegiate choices on 

educational outcomes, I include high school seniors in 2004 who indicated in 2002 or 2004 that they 

intended to earn at least a bachelor’s degree, and went on to pursue postsecondary education in a public or 

non-profit private college. These modifications reduce the sample to 7,130 respondents, of which 1,600 

started at a two-year college, 1,130 began at an open access four-year college, and 4,380 began at a selective 
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or very selective four-year college.8 The outcome variables analyzed are whether the student earned at least 

a bachelor’s degree within four, six, or nine years, as of June 2013, using the transcript data. 

 

Descriptive Statistics 

I begin by presenting descriptive statistics comparing students who begin at two-year, open access four 

year, and selective four-year colleges. All degree attainment in this paper refers to bachelor’s degree 

attainment. Differentiating the sample by starting location identifies some basic characteristics that 

distinguish the types of students enrolled in each type of college. First, I consider the outcome of interest, 

bachelor’s degree attainment. Overall, those that start at a two-year college are less likely to earn a 

bachelor’s degree relative to those who start at either an open-access four-year college, or a selective four-

year college. About 77% of students who start at a selective four-year college earned a bachelor’s degree 

within nine years of high school graduation, but only 38% of those starting at two-year programs had earned 

a bachelor’s degree, illustrating a potential diversion effect due to community college attendance.9 Further, 

48% of students at open access four-year colleges earn a bachelor’s degree within nine years. 

 

TABLE 1 

BACCALAUREATE ATTAINMENT BY STARTING LOCATION 

 

 Two-Year Open Access Four-Year Selective Four-Year 

Earned BA (June 2008) 0.083 

(0.007) 

0.133 

(0.010) 

0.354 

(0.007) 

Earned BA (June 2010) 0.263 

(0.011) 

0.372 

(0.014) 

0.702 

(0.007) 

Earned BA (June 2013) 0.376 

(0.012) 

0.480 

(0.015) 

0.774 

(0.006) 

Observations 1600 1130 4380 
Standard errors in parentheses 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Education Longitudinal Study 

of 2020 (ELS: 2002). 2002–2012, including PETS. 

 

As mentioned above, many observable characteristics influence an individual’s choice among various 

post-secondary paths, and these likely impact their ability to complete a degree. In Table 2 below, students 

who begin their postsecondary experience at a two year or open access four-year college are statistically 

more likely to be African American or Hispanic, whereas those who start at a selective four-year college 

are more likely to be White or Asian. Those who start at a selective four-year college are also more likely 

to have stronger academic backgrounds, with average combined SAT scores almost 200 points higher and 

high school academic GPAs that are 0.5 points greater. Combined SAT scores and GPA were not statistically 

different between open access four-year college entrants and two-year college entrants, however. 

Appendix A presents additional descriptive statistics. It further exemplifies the similarities between 

students who attend two year and open access four-year colleges as compared to those who attend selective 

four-year colleges. For example, among those who begin at a selective four-year college, individuals take 

statistically fewer remedial courses, have higher college GPA’s, are more likely to attend full time, less 

likely to take a break, less likely to be a first-generation college student, and less likely to delay attendance 

relative to those who start at two year or open access four-year colleges. Further, selective four-year college 

attenders grow up in areas with higher per capita income, lower unemployment, and are more likely to 

attend private high schools in which the average math scores are higher and more peers attend four-year 

college. 
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TABLE 2 

MEAN INDIVIDUAL CHARACTERISTICS BY COLLEGE STARTING, LOCATION 

OVERALL, AND BY RACE/ETHNICITY, FAMILY INCOME, AND MATH SCORE QUANTILE 
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Parental education has been shown to have a strong influence on student behavior and attitudes towards 

schooling, and is likely to impact an individual’s postsecondary decisions. Below in Figure 1, the level of 

parental education is shown relative to where an individual began their postsecondary experience. About 

60% of individuals who started at a two-year college had parents who earned less than a bachelor’s degree. 

On the other hand, just about one-third of individuals starting at a selective four-year college had parents 

with less than a bachelor’s degree. 

 

FIGURE 1 

PARENTAL EDUCATION BY POST SECONDARY START 

 

 
 

Family income is also likely to influence a person’s decision with respect to postsecondary attendance. 

In Figure 2, I compare students’ starting decisions based on their family income levels. Identifying 

individuals by their family income structure suggests that among those who started at a selective four- year 

college, almost half came from families with income over $75,000. Further, almost 30% of students who 

start at selective four-year colleges had family incomes of over $100,000. Alternatively, among those who 

started at a two-year college or open access four-year college, less than 30% had family income over 

$75,000. This disparity undoubtedly has implications in terms of access to college funding and attitudes 

toward lending, which then impacts postsecondary decisions (Page and Clayton, 2016). 

Figures 1 and 2 collectively show some of the patterns in education due to family background. Those 

who start at a two-year college are more likely to come from families with income distributions that lean to 

lower or middle-income. Their parents additionally are more likely to have less than a bachelor’s degree as 

compared to individuals who begin their postsecondary experience at a selective four-year college. Further, 

individuals who choose open access four-year colleges are more similar to those who choose two year 

colleges than they are to those who choose selective four year colleges in terms of family background. 
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FIGURE 2 

INCOME BY POST SECONDARY START 

 

 
 

EMPIRICAL METHODOLOGY 

 

Educational Choice Model Framework 

Educational choice models are typically thought of in terms of a production function made up of several 

inputs: individual characteristics, family characteristics, school characteristics, and neighborhood 

characteristics (Hanushek, 1986; Wooldridge, 2002). Individual controls include gender, race/ethnicity, 

SAT math and verbal scores, and academic high school GPA (2004). SAT scores control for ability and also 

indicate a desire to attend a four-year college. Family controls include parent income in 2002 and education 

level, both of which are strongly correlated with student’s education levels. School controls include whether 

the school is in an urban location, whether the high school is public, and the average math score on a senior 

year ELS proctored exam attained by an individual’s cohort.10 Finally, geographic differences are controlled 

for using the individual’s census location. While including state dummies might better control for state 

policy variations, small sample sizes become a concern. Further, in the propensity score models below I 

don’t match on states directly, so regional variables are sufficient to control for regional differences and to 

improve the propensity score match and thus are more applicable here. 

Educational decisions have been long thought of as endogenous, depending on unobserved 

characteristics such as ability or motivation. Students’ postsecondary decisions are likely a function of these 

unobserved factors. Due to the probable endogeneity of attendance together with the nature of the data, care 

must be taken in modeling decisions. Although traditional regression estimates do not account for selection 

bias, these estimates provide a comparison to previous results. Equation (1) below shows the baseline model 

as estimated by a probit model, where the control variables, Xi, include individual, family, school, and 

neighborhood characteristics as described above. 

 

𝑌𝑖 = 𝜌𝑆𝑖 + 𝛽′𝑋𝑖 + 𝜀𝑖 (1) 

 

In the above equation, Yi denotes the outcome variable, which represents bachelor’s degree attainment 

in four, six, or nine years, depending on the model. Si denotes the starting location: either a student begins 

at a two-year college or a four-year college. For the purposes of comparing similar students, I included the 

effect of starting at a community college to students who started at an open access four-year college in the 

top panel. This will be most similar to the propensity score results to follow. However, to compare to 

previous literature, I also compared two-year college goers to all college goers in the bottom panel. In each 
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case, only students who expressed an interest in earning a bachelor’s degree were included in the analysis, 

as the reason to attend a two-year school can vary dramatically. The results of these regressions, as a 

baseline probit model, are below in Table 3 with marginal effects reported. 

 

TABLE 3 

BASE LINE ESTIMATES: PROBIT MODEL 

DEPENDENT VARIABLE – BACHELOR DEGREE ATTAINMENT 
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Looking at the top panel, relative to starting at an open-access four-year college, starting at a two-year 

college decreases the probability of graduating within nine years by about 12%, using the model with all 

observable characteristics included. Looking at the bottom panel, relative to starting at a selective college, 

starting at a two-year college decreases the probability of graduating within nine years by about 21%. 

Starting at an open access four-year college decreases the chances of graduation by 11%. These estimates 

are similar to early research that did not control for selection bias. As it is unlikely that students randomly 

select into community colleges, accounting for endogeneity is imperative to obtain consistent estimates, 

and why I turn to propensity score methods. 

 

Propensity Score Matching 

To control for selection bias, I use propensity score matching to compare the results of baccalaureate 

attainment between those who start at two-year colleges and those who start at open access four-year 

colleges. I use these two groups specifically because they are more comparable on observable (and likely 

unobservable) characteristics than compared to the full set of four-year college attendees. Selection into 

postsecondary institutions is not random, and likely positively biases unadjusted estimates. Matching 

methods are a way to identify causal impacts when structural models are not sufficient to eliminate bias, 

contingent upon proper balance and sufficient overlap between treatment and control groups. Propensity 

score matching does not rely on functional form assumptions. 

Below, I analyze the probability of earning a bachelor’s degree in four, six, or nine years if the student 

starts at a two-year college rather than an open access four-year college. The treatment effect in each case 

is starting at a two-year college (D = 1) rather than an open-access four-year college (D = 0). Although this 

subsample is smaller, this analysis will address the impact on students intending to earn a bachelor’s degree 

while maintaining the plausibility of a similar sample in both treatment and control groups. Ideally one 

would estimate: Ti = Y1i−Y0i, where Y1iis the outcome for respondent i if they are in the treatment group and 

Y0iis the outcome for respondent i if they are in the control group. However, for each individual i, I only 

observe one outcome, and the other is the counterfactual. Thus, in place of an individual treatment effect, I 

estimate the average treatment effect on the treated, which is given as: 

 

E[Y1i|X, D = 1] − E[Y0i|X, D = 1] (2) 

 

As the counterfactual mean of those who earn a bachelor’s degree is not observed, the value of E[Y = 

0|X, D = 1] is calculated using a close substitute. This requires a few additional steps and assumptions that 

are discussed below (Becker and Ichino, 2002; Blundell and Dias, 2009; Caliendo and Kopeinig, 2008; 

Dejijia and Wahba, 1999, 2002; Heckman, Ichimura, and Todd, 1997, 1998; Rosenbaum and Rubin, 1983; 

Rubin, 1974; Wooldridge, 2002). Rather than matching on all observed variables independently, I use the 
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propensity score, or the probability an individual will start at a two-year college (Rosenbaum and Rubin, 

1983). 

 

Variable Choice 

Once observable characteristics, X, are controlled for, the difference in bachelor’s degree attainment 

can be attributed to the choice of postsecondary attendance. The decision to include or ignore a variable is 

thus critical to reliable estimates. It is important to include variables that are expected to impact 

postsecondary decisions and earning a bachelor’s degree, but they must be either time invariant or have 

occurred prior to postsecondary decisions (Caliendo and Kopeinig, 2008). Variable choice requires a 

balance of outcomes; omitted important variables can lead to increased bias but irrelevant variables may 

increase variance (Augurzky and Schmidt, 2000; Bryson, Dorsett, and Purdon, 2002; Rubin and Thomas, 

1996). Caliendo and Kopeinig (2008) suggest using a combination of theory, the hit or miss method, and 

statistical significance to justify the inclusion of or exclusion of variables. Table B1 in Appendix B identifies 

the ‘hit’ probability for each model, the Wald χ2test statistic and pseudo-R2 (Heckman, Ichimura, Smith, 

and Todd, 1998). The probability of a ‘hit’ calculates the within-sample correct prediction rate.11 I used a 

model’s ‘hit’ value together with statistical significance to determine the set of variables to include in each 

model. Further, the fact that the matched samples’ pseudo-R2’s dropped suggests that observable factors no 

longer predict postsecondary choice, thus balancing the groups (Caliendo and Kopeinig, 2008; Sianesi, 

2004). Appendix C outlines variable choice decisions, which include: gender, race/ethnicity, family income, 

parental education, SAT score, high school GPA, the average ELS math score in the high school attended, 

the percent of students who went to a four-year college, whether it was a public high school, extracurricular 

activities, urbanicity of the high school, and region. As there were several different subgroup models run, 

the exact makeup of the included variables varies, but is detailed in Appendix D. 

 

Model Assumptions 

In a randomized control trial, the treatment and control group are identical except for receiving the 

treatment. In this context, that is an impossible assumption. However, it has been shown that if the 

conditional independence assumption (CIA) holds, we can estimate the average treatment effect on the 

treated conditional on the covariates. The CIA says that potential outcomes are independent of treatment 

selection, conditional on a set of observed variables. In other words, E[Y1i|X, D] = E[Y1i|X] and E[Y0i|X, D] 

= E[Y0i|X]. 

To confirm this assumption, I compare the means between each treatment and control group. Each 

standardized difference should be close to zero and variance ratio close to one to indicate a quality match.12 

Additionally, I confirm that the standardized bias in each model is below 5%, a value deemed sufficient to 

confirm balance (Caliendo and Kopeinig, 2008; Rosenbaum and Rubin, 1985).13 The pseudo-R2is also 

lowered due to matching, as shown in Appendix C, Table C1. All models additionally were stratified and 

balanced block by block using a two-sample t-test.14 

The second assumption requires sufficient overlap between treatment and control groups. That means 

that for any individual i, there must be a matching individual j in the other group. In other words, no 

individual is either certain to take the treatment, or will never take the treatment. The overlap assumption 

is visually shown in Appendix E. Figures E1-E19 graph the propensity scores of those in the treatment and 

control group, clearly showing the overlap assumption holds in each model. 

 

Matching Methods 

Deciding on an algorithm is the next step in propensity score matching. Below I will present four 

algorithm results: nearest neighbor, stratification, kernel, and radius matching. Nearest neighbor matching 

will take each observed propensity score in the treatment group and match the individual with the closest 

propensity score among the control group.15 Matching with replacement, or potentially using an observation 

multiple times, allows for better matches (decreasing bias), but may increase variance as control group 

scores may be used more than once (Caliendo and Kopeinig, 2008). Stratification imposes a similar 

matching process, but restricts the feasible matches to observations within the same strata. The number of 
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strata depend on the data, and are picked such that the treatment and control groups within each are 

balanced. The kernel matching method uses all control observations, but assigns weights based on how 

close the score is to the treatment score.16 The radius matching method limits the observations to being 

within a certain distance from the treatment (Deijia and Wahba, 2002).17 The kernel and radius methods 

increase the potential bias, as they use less useful data, but offer increased efficiency, and with that, precise 

estimates (Heinrich, Maffioli, and Vazquez, 2010). As each model has its trade-offs, I present bounds in the 

results below. 

 

RESULTS 

 

The results below in Table 4 indicate the effect of starting at a two-year college on earning a bachelor’s 

degree within four, six, or about nine years after high school graduation. 

The negative effect of starting at a community college on baccalaureate attainment within four years 

was between 2.6% and 4.5%. This small impact is likely due to low graduation rates within four years for 

all groups. However, the penalty for starting at a community college grows by the six- or nine-year 

graduation marks. Individuals who start at a two-year college are between 7.7% and 10.8% less likely to 

graduate within six years and between 9.2% and 11.1% less likely to graduate within nine years. Focusing 

on graduation rates within nine years, these results suggest that students who attend a two-year college are 

about 10% less likely to complete a bachelor’s degree compared to similar students who enrolled at a open 

access four year college initially.18 

That is, the community college penalty is estimated to be about 10% in terms of baccalaureate 

attainment, but this is likely to vary by demographics. Several of these are considered below. 

 

TABLE 4 

THE EFFECT OF STARTING AT A TWO YEAR COLLEGE ON 

BACCALAUREATE ATTAINMENT 
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Subgroup Analysis: Gender 

Women tend to enroll in college in greater numbers. In this sample, the percent of women enrolled in 

two year and open access four-year colleges was not statistically different, but overall, women made up 

about 60% of each sample. In looking at the results in Table 5 below, I consider the effect of community 

college enrollment by gender. 

Relative to the overall result, it seems women are perhaps slightly more negatively impacted by starting 

at a two-year college, but the bounds overlap. Within nine years of high school graduation, women who 

enroll in a two-year college are 9-11% less likely to earn a degree, and men are 9-10% less likely. That is, 

the lower bound is about the same, but the upper bound for women is larger. 

 

TABLE 5 

THE EFFECT OF GENDER ON BACCALAUREATE ATTAINMENT 

 

 
 

Subgroup Analysis: Income 

As income rises, the probability of earning a bachelor’s degree conditional on starting location also 

rises (Kinsler and Pavan 2011). In this sample, the gap in nine-year baccalaureate attainment between the 
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highest and lowest income brackets is 20 percentage points for those who start at a community college and 

24 percentage points for those who start at an open access four year college. Family income plays a large 

role in terms of access to funding, aid, and loans, and likely also plays a role in attitudes towards loans and 

the future value of college investment. Below, in Table 6, I consider the effect of attending a community 

college on baccalaureate attainment by different income brackets. 

 

TABLE 6 

THE EFFECT OF INCOME ON BACCALAUREATE ATTAINMENT 
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In this subgroup, it appears that, relative to the overall impact, those in the upper middle-income bracket 

($75,000 -$100,000) are the most drastically impacted. They are 16- 19% less likely to earn a bachelor’s 

degree within nine years relative to their peers who start at open access four-year colleges. For comparison, 

within nine years, those in the lowest income bracket (< $35, 000) are about 9-13% less likely to earn a 

bachelor’s degree, those in the second bracket are 9-11% less likely, the middle bracket is least affected at 

2-6% (and not precisely estimated), and those in the top income bracket are 10-15% less likely, which is 

about the same as the overall impact, although there is a greater upper bound. 

Upper middle-class students may be most impacted financially, and this may affect their decision 

making when considering college options. Low-income students are more likely to have college funded 

through outside sources like Pell Grants or other aid. High income individuals are less likely to need outside 

funding. Middle class students may need the aid, but not qualify for it. This financial impact could 

encourage some to choose a less expensive option. 

 

Subgroup Analysis: Race/Ethnicity 

African American and Hispanic students enroll in community colleges in greater numbers, as noted 

above. In this sample, African Americans are over 50% more likely to enroll in a two-year college versus a 

selective four-year college, and Hispanics are almost twice as likely. Unfortunately, small sample sizes 

impact the precision of some of the estimates below, but the results below in Table 7 show the effect of 

community college enrollment on baccalaureate attainment by race. 

 

TABLE 7 

THE EFFECT OF RACE ON BACCALAUREATE ATTAINMENT 
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The impact on Hispanic individuals is striking; Hispanic students that enroll in a two-year college are 

between 12 and 18% less likely to earn a bachelor’s degree within nine years. Since Hispanic students are 

already more likely to enroll in a two-year college, this result is all the more important.19 White students, 

on the other hand, are 9-11% less likely to earn a degree when starting at a two-year college, or about the 

same as the overall result. The results for African American students and Asian individuals were not 

statistically significant across specifications, so I interpret these subgroup results with caution. There is 

suggestive evidence of a penalty on the order of 11% for Asian students, but it is not consistent. 

 

Subgroup Analysis: Academic Achievement 

Finally, I considered the impact of collegiate attendance by academic background, as measured by the 

ELS proctored math exam. If students seek community colleges to save money before earning a bachelor’s 

degree, better prepared students should not have as much difficulty transferring to a four-year college. On 

the other hand, students with lower academic credentials might be better able to adjust to college level work 

if they start at a community college (Light and Strayer, 2000). A student might be able to build up their 

confidence and ability while at a community college before transferring to a more difficult academic 

environment. However, there is some evidence that a more rigorous academic placement and the peer group 

might increase a student’s likelihood of completing a degree (Alon and Tienda, 2005; Kane, 1998). Further, 

weaker preparation for college level work may account for a large amount of the community college penalty 

(Bound, Lovenheim, and Turner, 2009). 

Below, in Tables 8A and 8B, I analyze the effect of starting at a community college based on the 

individual’s academic background. 

In terms of nine-year graduation rates, the lowest quartile saw impacts of 11-12%, meaning that by 

attending a two-year college, a student would be 11-12% less likely to earn a degree as compared to starting 

an open access four-year college. The penalty for those in the second quartile was 12-13%, the third quartile, 

7-8%, and the highest quartile, 8-12%. That is, although the upper bound for the top quartile is large, overall, 

the impacts on bachelor degree attainment are greater among those with weaker academic backgrounds. 

As math scores on a proctored ELS exam may not be the best indicator of ability, I additionally separate 

students by high school GPA. The weaker group (GPA < 3.0) fared worse, where the community college 

penalty was 11-15% relative to those in open access four-year colleges. Those with stronger backgrounds 

(GPA > 3.0) had a smaller than average penalty of 7-9% relative to their peers in open access four-year 

colleges. 

Overall, these results suggest that those with weaker academic backgrounds suffer a greater penalty 

from attending a community college on degree attainment. This could be due to a higher need for remedial 

coursework, not attending full-time, or being more likely to be a first-generation college student relative to 
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the other groups. These factors likely impact the ability for some students to make strategic collegiate 

choices and maximize their experience. Further, as they have weaker academic skills, they may face a 

higher opportunity cost of education. Several studies also suggest that not identifying a proper 

postsecondary match can have negative implications (Bowen, Chingos, and McPherson, 2009; Light and 

Strayer, 2000; Roderick, Coca, and Nagaoka, 2011). Once improperly matched at a lower-ranked school, 

lower peer quality might impact student performance and persistence. 

 

TABLE 8A 

THE EFFECT OF ACADEMIC BACKGROUND ON BACCALAUREATE ATTAINMENT 
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TABLE 8B 

THE EFFECT OF ACADEMIC BACKGROUNG ON BACCALAUREATE ATTAINMENT 
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Sensitivity Analysis 

If two individuals have the same observed variables but differ on an unobserved characteristic such as 

motivation or ability, they will then have different chances of enrolling in a two-year college. As motivation 

is a plausible unobserved variable, I consider how important a factor would have to be in order to completely 

explain the estimates. Using two methods below, I estimate how large the effect of such an unobserved 

variable would have to be in order to completely explain the results. 

The first method identifies the sensitivity of the results to an unobserved binary variable with Mantel-

Haenszel bounds (Aakvik, 2001; Becker and Caliendo, 2007).20 The results, which are shown in Appendix 

F Table F1, indicate that the confidence interval of the main result, the effect of starting at a community 

college on nine-year graduation rates, would include zero if the unobserved variable (eg. motivation) caused 

the odds ratio of starting at a two-year college to differ between the treatment and control groups by a factor 

of 1.25-1.3. In other words, the results are sensitive to bias that decrease the odds of treatment by more than 

25%. Although some results suggest a higher sensitivity to bias (for example, the income models excluding 

the fourth category), others, such as the gender, GPA, or Hispanic models, suggest a lower sensitivity to 

hidden bias. This does not necessarily mean that an included variable absolutely will change the magnitude 

or significance of the results, simply that these results may be sensitive to missing variables, and that results 

should be interpreted with some caution. 

Using another method proposed by Ichino, Mealli and Nannicini (2006), I test the sensitivity of a 

potentially confounding binary variable, U, which may be motivation or persistence in this context. U is 

simulated using pij , which is the probability that U = 1 when D = i and Y = j; (i, j ∈ 0, 1). In this context d 

= p01 − p00 > 0, as motivation is expected to have a positive impact on earning a bachelor’s degree, and s = 

p1 − p0 < 0, as motivation is expected to have a negative impact on the decision to start at a two-year college 

as compared to an open-access four-year college. That is, the confounding variable, U, has a positive effect 

on the outcome and a negative effect on treatment assignment. All results are presented in Appendix F 

Tables F2 - F3.21 Simulations with various values of s and d help to identify how large the impact would 

need to be in order to threaten the results. For example, in the baseline model, to explain 53.4% of the effect, 

the unobserved variable would need to increase the probability of earning a bachelor’s degree by more than 

four-fold and decrease the probability of starting at a two-year college by a factor of 0.43. Overall, about 

42% of individuals graduated with a bachelor’s degree within nine years. To increase that value by four 

times would mean more than 100% of students earn a bachelor’s degree. Further, as 58.6% of individuals 

sampled started at a two-year college, decreasing this by a factor of 0.43 would mean only 33.4% choose a 

two-year college, or about 690 fewer students. Most of the models present similar results; that is, the 

unobserved covariate would need to have a substantial impact on selection into college and on attainment 

in order to seriously impact the results. 

These two tests combined provide evidence that the results presented above are possibly subject to 

some sensitivity of hidden bias but that it would require a large, and possibly implausible effect to 

completely remove the community college penalty in its entirety. 

 

DISCUSSION 

 

The results above indicate that baccalaureate attainment within nine years is about 9-11% lower among 

students who begin their postsecondary experience in a community college as compared to those who begin 

in open access four-year colleges. This is a smaller impact than was seen in Long and Kurlaender (2007) in 

studying Ohio students, but the effect is significant, and seen across specifications. The effect found here is 

also similar, although smaller relative to older results, which compared community college attenders to all 

four-year college attenders (Alba and Lavin, 1981; Alfonso, 2006; Dowd and Coury, 2006; Leigh and Gill, 

2003; Reynolds, 2012; Rouse, 1995; Sandy, Gonzalez, and Hilmer, 2006). 

The negative impact of community college enrollment disproportionately impacts some more than 

others. First, however, women and men seem to be affected similarly, with about 9-11% penalties from 

community college attendance. This differs from previous research which found women to be more 
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negatively impacted (Long and Kurlaender, 2007). Women do enroll in greater numbers, though, so it is 

possible that men feel the impact more. 

Upper middle-income students (families earning between $75,000 and $100,000) seem to be more 

negatively impacted, relative to other income categories. This is perhaps due to lower amounts of financial 

aid allocated to higher income groups while college affordability is still plausibly difficult. This group may 

feel additional pressure to attend a cheaper institution to save money, especially among those not as 

academically gifted. Among those who start at a community college in the fourth income bracket ($75,000-

$100,000), 52% have student loans, but only 39% of those in the highest bracket (>$100,000) who start at 

community college have loans. The community college penalty for the upper middle-income group is 16-

19%, higher than any other subgroup. 

One of the largest impacts seen in the subgroup analysis was among Hispanics, who were between 12-

18% less likely to graduate within nine years. This penalty implies they are significantly less likely, relative 

to White and Asian students, and possibly African American students, to not complete a bachelor’s degree 

when they start at a community college. This may be in part due to a lower likelihood of attending full time 

(63%) and a higher likelihood of being a first-generation college student (29%), relative to their peers.22 

Further, Hispanic students took, on average, more remedial courses (2.3), had lower combined SAT scores 

(859), and lower first year post-secondary GPA (1.2) than most others. 23 Finally, Hispanic students tend to 

come from poorer, less educated families.24 It is very interesting to see such a large impact on Hispanic 

students, especially since African American students still seem to be less privileged in many areas, from 

academic to family background. These results are also different from previous work in that Hispanics are 

specifically studied. 

In terms of academic ability, the results were suggestive that lower ability students suffer more of a 

community college penalty. Students with weaker academic backgrounds who start at community colleges 

are about 11-15% less likely to complete a degree relative to students who start in open access four-year 

colleges. These students may be less able to navigate the academic environment of higher education, 

especially the transfer process. Being strategic in course-taking in order to ensure the right courses are taken 

and able to transfer is imperative to a successful community college process if the goal is a bachelor’s 

degree. Further, as they likely spend more time on remedial coursework and more time on studying in 

general, the opportunity cost of higher education is greater among this group. 

As cost is an ever-increasing component of the college decision process, it is important to consider the 

net benefit of a community college education as it relates to the pursuit of a bachelor’s degree. In 2018-

2019, the average total cost for undergraduates was approximately $14,600 at four-year public colleges 

versus $9,400 at two-year public colleges (NCES, 2019b).25 That is, by starting at a community college, on 

average a student can expect to save around $10,400.26 However, this assumes that a student starting at a 

community college is able to successfully transfer all credits to the four-year college in order to graduate 

on time, which may not be the case (Reynolds, 2012). An additional year of coursework essentially wipes 

out any financial gains from beginning at a community college.27 Median weekly earnings for someone 

with a bachelor’s degree is $1,248 as compared to $887 for someone with an associate degree, so the 

additional upfront cost may be outweighed by higher expected future earnings, given that starting at a four-

year college provides a higher probability of success (Bureau of Labor Statistics, 2020). However, 

postsecondary costs vary substantially by region and the cost savings to an individual may be much greater. 

Further, the opportunity cost of a bachelor’s degree is unclear, as labor market conditions are ever changing. 

Taking on additional risk when the reward is uncertain is difficult. Students also may not be able to perfectly 

evaluate the future value of earnings relative to the cost of higher education and thus put more weight on 

lower cost options than is optimal (Dowd and Coury, 2006; Reynolds, 2012). Information about financial 

aid and loans may especially impact the Hispanic population (Nunez and Kim, 2012). 

 

CONCLUSION 

 

Access to higher education via community colleges is an important research topic for a number of 

reasons. They provide an alternative, possibly lower cost path towards a bachelor’s degree. Without 
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community colleges, many students would not have access to higher education. However, there are 

opportunity costs associated with this path. 

From the above evidence, it seems that students who start at two-year colleges are less likely to earn a 

bachelor’s degree, indicating a diversion effect. If the labor market gains of higher education are not 

contingent upon educational attainment, then it may be optimal for some students to not go on to earn a 

bachelor’s degree. However, with increasing needs for bachelor’s degrees and the labor market returns to a 

college degree growing, this may no longer hold. 

Among those students who attended a two-year college, 62% transferred to a four-year college, and 

about 61% of those students completed a bachelor’s degree. That is, of the 1,600 that started at a community 

college, the difficulty transferring impacted almost twice as many students as earning a bachelor’s degree 

eventually did. That students are able to successfully complete a bachelor’s degree in similar numbers once 

transferring has been seen in several previous studies (Alba and Lavin, 1981; Alfonso, 2006; Bowen, 

Chingos, and McPherson, 2009; Dowd and Coury, 2006; Lee, Mackie-Lewis, and Marks, 1993; Melguizo, 

Kienzl, and Alfonso, 2011). Alleviating the transfer obstacles for students through institutional policies or 

articulation agreements may help remove the community college penalty. This is certainly an area for future 

research. 

The results from this paper bolster previous research that suggests starting at a two-year college is still 

a deterrent for baccalaureate attainment. The penalty seems to have decreased over time, as community 

college goers are 10% less likely to earn a bachelor’s degree. That negative effects still persist, even several 

decades after this problem was first posed, suggests a need for more transparency around transfer options 

and help navigating the process for overwhelmed students. In light of the above results, special attention 

might be given to under-served populations, such as Hispanic students, academically weaker students, and 

those in middle income brackets, to ensure their success. Caution needs to be taken in widespread free 

community community college policies, as these may increase the number of people choosing two-year 

colleges over a four-year college, especially in light of rising tuition costs. Community colleges provide an 

invaluable asset to local communities, but there is still work to be done as they are not always serving as a 

stepping stone to the bachelor’s degree that so many students seek. Targeted interventions to vulnerable 

populations could motivate more students to successfully transfer to a four-year program and complete a 

bachelor’s degree. As costs continue to rise and the risk borne to students grows, the effects of higher 

education policies are of utmost importance. 
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ENDNOTES 
 

1. Community colleges, throughout this paper, will refer to non-profit public and private institutions that offer 

at most an associate degree. 
2. In 2019, median weekly earnings among workers with a bachelor’s degree was $1,248 (and greater for higher 

degrees), compared to $887 for those who earned an associate degree and $592 for those with less than a 

high school diploma (Bureau of Labor Statistics, 2020). Further, unemployment rates in 2019 increased as 

educational attainment decreased; bachelor’s degree earners saw an average unemployment rate of 2.2% 

compared to 2.7% for associate degree earners and 5.4% for those who did not earn a high school diploma 

(Bureau of Labor Statistics, 2020). 
3. People with greater education levels are less likely to smoke, drink excessively, or use illegal drugs, and are 

more likely to exercise regularly and access preventative health care such as flu shots and other vaccinations, 

improving long-term health and raising life expectancies among more educated populations (Cutler and 

Lleras-Muney, 2006). An additional average year of schooling in a community lowers per-capita police 
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expenditures by $170 (1996 dollars) (Psacharopoulos, 2006). Lochner and Moretti (2004) find that increased 

schooling lowers the probability of incarceration and arrest. 
4. These estimates are based on lifetime tax revenue generated less government spending on higher education 

(ie. subsidized tuition and financial aid) and government assistance (ie. Welfare, Medicaid). In terms of state 

income taxes, college graduates pay over double the amount a high school graduate pays over a lifetime, and 

over three times as much in federal income taxes (Trostel, 2010). 
5. It is important to note that Doyle (2009) compares community college attenders to all four-year college 

attendees while Long and Kurlaender (2009) compares to only open access four year college attenders. 
6. Approximately 750 high schools were drawn with probabilities inversely related to school size, and about 30 

students were sampled within each school. Private schools and students from Hispanic and Asian populations 

were over sampled to ensure adequately sized subsamples. 
7. All reported sample sizes are rounded to the nearest 10, as required by the ELS restricted-use agreement with 

NCES. 
8. Open access four-year colleges are defined by the 2010 Carnegie classifications, and generally have no or 

very inclusive testing policies for admittance. 
9. This population is contingent upon the desire to earn a bachelor’s degree. 
10. Average math score is an indicator of school quality which is expected to impact individual behavior 

(Konstantopoulous, 2005). 
11. This value is the percent of observations correctly predicted; that is the combination of the percent of 

observations that have propensity scores (ˆp) greater than the percent of treated individuals that took the 

treatment and the percent of observations that have propensity scores below the percent of treated individuals 

that did not take the treatment. 
12. Please see Appendix D1-D19 for full results. 
13. Results are shown in Appendix Table C1. 
14. The number of blocks varies by model. Blocks were chosen to ensure the balancing property was satisfied. 

This approach is recommended by Rosenbaum and Rubin (1985). 
15. I use a caliper of 0.1, meaning that if there is not a propensity score within 0.1 from the treated propensity 

score, the individual will not be matched. Ties are broken by random draw. I use only one match per 

observation. 
16. Standard errors are bootstrapped in this method, with 200 replications. The bandwidth is set at 0.06. 
17. Standard errors are bootstrapped in this method, with 200 replications. The radius was set to 0.1. 
18. Note these results are similar, but a bit smaller than the probit results above; this is likely due to the very 

similar samples. 
19. It is possible that just by attending any college in greater numbers, there is a greater democratization effect 

that outweighs this negative impact (Gonzalez and Hilmer, 2006). However, these students all self-identified 

as wanting to earn a bachelor’s degree, so this impact stands out regardless. 
20. Rosenbaum bounds (Rosenbaum, 2002) are used for continuous outcome variables, but as the outcome 

variable in this case is binary, mhbounds are used. 
21. The Stata program ‘sensatt’ is provided by Nannicini (2007). 
22. The percentages for the other racial/ethnic categories were as follows: full-time - White (77%), African 

American (72%), Asian (73%), first generation - White (19%), African American (21%), Asian (27%). 
23. African Americans were the only racial group that was academically weaker than Hispanics with an average 

of 3.4 remedial courses, combined SAT score of 763, and first-year postsecondary GPA of 1.5. On the other 

hand, White students took 1.1 remedial courses, earned an average combined SAT score of 971, and had an 

average first year postsecondary GPA of 2.0, and Asians took an average of 1.5 remedial courses, earned an 

average combined SAT score of 981, and had an average first year postsecondary GPA of 1.9. 
24. 58% of Hispanic families earned less than $50,000 and 33% had parents with at least a bachelor’s degree. 

This is relative to White families where 41% earned less than $50,000 and 45% had parents with at least a 

bachelor’s degree, African American families where 70% earned less than $50,000 and 30% of parents had 

earned at least a bachelor’s degree, and Asian families where 57% earned less than $50,000 and 51% of 

parents had earned at least a bachelor’s degree. 
25. These statistics are for first-time full-time undergraduates living off campus with family in 2018-2019. The 

gap in cost is a bit larger when considering net price instead as community college goers may see better aid 

packages (NCES, 2019c). 
26. This is assuming an average cost for two years of community college and two years of a four-year college. 

Room and board is not controlled for as this would be a cost a student would face regardless. 
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27. In this sample, students in open access four-year colleges took 59 months to complete their bachelor’s degree, 

as compared to 67 months among community college starters. A nine-month difference could be enough to 

erase any financial incentive to the community college. 
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