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ABSTRACT

For the last 25 years, research on the effects of community colleges on baccalaureate degree attainment has concluded that community colleges drastically reduce
the likelihood of attaining a bachelor’s degree compared to the effects of four-year
institutions on this likelihood. Contrary to these claims, the main argument of this
dissertation is that community colleges have been misjudged as institutions that
tend to perpetuate social and economic stratification when, indeed, what previous
studies on the topic have found is based on systematic differences in the student
populations. That is, community college students are consistently more at risk of
failing academically than four-year students. Conversely, the positive impact that
four-year colleges have on their students compared to the impact of two-year colleges is to a great extent due to the fact that traditionally four-year students have
more resources and means to handle college requirements than two-year students.
Because of these differences, one of the main challenges to analyze two- and fouryear sector effects relies on identifying community college students who resemble
four-year college students and then compare their outcomes.
This dissertation also expands on previous research that has only looked at the
effect of community colleges on students’ educational outcomes by including labor
market outcomes. The study uses econometric techniques and relies on sociological
theories to examine the effects of attending a community college on students’ educational and occupational outcomes. The analyses conducted in this study primarily
relied on propensity score matching (PSM) and the Heckman two-stage estimation
procedures to reduce bias in the analysis by accounting for non-random selection into
the treatment. In addition, differently from previous research, the analytic samples
were disaggregated by gender and ethnicity. To estimate the effects of interest, a
nationally representative sample that is longitudinal and panel in nature was used:
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The National Education Longitudinal Study of 1988 (NELS:88).
The use of novel analytic and graphical representations allowed for the rejection
of the well documented negative effect of community colleges on every educational
and occupational outcome tested. Similar students had similar rates of baccalaureate degree and occupational attainment. More importantly, neither the two- nor
the four-year sectors were able to help students with very low probabilities of graduation from a four-year college. Based on the findings, in the final chapter of this
dissertation, a new financial aid approach that bridges merit-based and aid-based
perspectives is proposed, along with descriptions of important discrepancies in resources obtained by two-year colleges. Community colleges, by welcoming a greater
proportion of first-time, full-time undergraduate students, many of whom are underrepresented in higher education, and by helping their students to perform similarly
than four-year college students both in educational and occupational outcomes, are
conceptualized as engines capable of helping students surpass the economic and
social stratification of opportunities in the American society.

15
CHAPTER 1
INTRODUCTION

1.1 Introduction
Community or two-year colleges are institutions officially accredited to award the
associate’s in arts or science as its highest degree, while also offering general education classes that can be transferred towards a four-year degree, (Kane and Rouse,
1999; Cohen and Brawer, 2009).1 Community colleges enroll 40% of first-time college students (American Association of Community Colleges (AACC, 2010) ), but,
when considering only public two- and four-year Title IV institutions —or institutions capable of offering federal financial assistance programs (National Center for
Education Statistics (NCES, 2011))–, the percentage of first-year students enrolled
in community colleges represents 47%, a percentage that is expected to continue
growing (Provasnik and Planty, 2008; Hussar and Bailey, 2009). In fact, the public
two-year sector has grown 741% from 1963 to 2006, whereas the public, four-year
sector has grown 197% during the same period of time (Provasnik and Planty, 2008).
In light of those percentages, the presence and potential impact of community
colleges in American society is remarkable; for instance, 90% of the United States
of America (USA) population lives within 25 miles of a community college, the
majority of new health-care workers are educated at community colleges, and the
majority of community college students are currently employed full-time, all of which
represents a potential immediate impact of community colleges on American workforce (AACC, 2010). In addition, since their inception in the American higher
education system, community colleges have provided college access to “traditionally
underrepresented” students, among whom academically under-prepared and low1

In this dissertation the use of two-year colleges, two-year sector, and community colleges is

used indistinctly.
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income students are two of the most clear examples. That is, as early as 2006, 95%
of community college institutions succeeded in providing this access to postsecondary
education by having an open-door policy that required no academic credentials to
enroll; moreover, as of 2006 as well, tuition and fees were less than half of the
tuition and fees charged by public four-year institutions, and only one tenth of the
tuition and fees charged by private four-year institutions (Provasnik and Planty,
2008; AACC, 2010). These two examples —open-door policy and low tuition–, in
and of themselves represent the main point of reference that advocates of community
colleges call attention to, by stating that community colleges are equalizing engines
(Astin, 1983; Monk-Turner, 1995; Leigh and Gill, 2003).
Despite the genuine importance of community colleges in America, critics of the
two-year sector have vigorously claimed that these institutions were built for and
continue to perpetuate social and economic stratification in the USA because they
perform a cooling-out function in the American Higher education system (Clark,
1960a). This cooling-out function has systematically maintained and perhaps even
increased the baccalaureate degree attainment gap (Dougherty, 1992) between students who started their postsecondary education in a community college compared
to the outcomes of those students who started in a four-year institution. To be more
specific, by and large, the literature has established that community colleges have
a rather negative impact on student outcomes when compared to the outcomes obtained by college students who began their postsecondary education in a four-year
institution. The general conclusion has been that, after controlling for students’
characteristics associated with enrollment and persistence in higher education until
graduation, students who first enrolled in a two-year college are 14% to 23% less
likely to obtain a four-year degree than students who began their post-secondary
education in a four-year college (Dougherty, 1992, 1994; Long and Kurlaender, 2009;
Freeman, 2007; Stephan et al., 2009; Doyle, 2009; Melguizo and Dowd, 2009).
Of the previous research on community colleges, the most important criticisms
have called attention to the very different and diverse student populations that attend two- and four-year institutions, and have addressed the inadequate accounting
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for these differences. Four-year college students are, on average, significantly better
academically prepared and with more financial resources and social support than
community college students (Astin, 1983; Monk-Turner, 1995; Leigh and Gill, 2003).
Consequently, several authors have claimed that any conclusions reached based on
comparing two and four-year students are not measuring the effect of community
colleges but are instead measuring disparities and disadvantages that are present before enrollment in college (Astin, 1983; Monk-Turner, 1995; Leigh and Gill, 2003).
Failing to account for these systematic disparities has led to biased estimations
of the effects of community colleges on any type of outcome compared, being the
attainment of a baccalaureate degree the outcome most studied.
The National Education Longitudinal Study (NELS, 1988:2000) is one of the
datasets that has been more studied given its design to address the educational
and occupational trajectories of a representative national sample of 8th graders.
As mentioned in the previous paragraph, although community colleges advocates
have emphasized the inadequacy of comparing two- and four-year students a graphic
representation that captures these disparities has been absent from previous studies.
That is why, relying on the NELS data, I present Figure 1.1 which clearly accounts
for systematic between and within differences in the two different postsecondary
education sectors.
Specifically, Figure 1.1 accounts for the 4,667 high school graduates in 1992 and
1993 who enrolled in either a four- or a two-year postsecondary education institution. The bars in this figure are the predicted probabilities of success by sector of
enrollment.2 In this context, success is accounted for by the probability of obtaining a baccalaureate or four-year degree by 2000 located in the X axis. Figure 1.1
shows that distribution of two-year students is highly concentrated in the proba2

To obtain Figure 1.1 two logistic models were fitted, one for two-year and the other for four-year

entrants. Each model had as the outcome variable baccalaureate degree attainment by 2000 and
as regressors important predictors of success found in the literature, among which forms of capital
(social, cultural, economic), academic background, college expectations, are the most important.
These predictors are summarized in Table B.1.
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bility of failure, whereas for four-year enrollees, their probabilities of success were
concentrated on the right side of this Figure.

Figure 1.1: Between and within differences based on pre-postsecondary enrollment
predictors of success in 4-year colleges (NELS, n=4,667).

It is important to mention that the predictors used in these models only accounted for information gathered during elementary and high school education of
the participants, no information post-high school was used in the predictions. Consequently, among the most important implications of this figure are the following:
we can see that students who enrolled in a four-year institution were very likely to
attain a bachelor’s degree before they even enrolled in a four-year institution; conversely, we also see that students who enrolled in a two-year college were also more
likely to fail before they even interacted with a community college institution. In
this sense, how can community college critics claim that community colleges decrease
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opportunities of success when it seems evident that the problem is not the two-year
sector, but previous disadvantages and disparities found in the student bodies? By
the same token, can we really claim that four-year institutions are doing a better job
in preparing their students to succeed compared to two-year colleges when it seems
clear that four-year institutions are receiving better inputs, or more academically
capable students, than are two-year colleges?
In Figure 1.1 we also see that there are cases in which two-year and four-year
students present an overlap of their likelihood of success, meaning that in theory,
their predictors of success are similar enough. In this context, the empirical and
perhaps fairer question then becomes, if we can compare two-year students with
similar four-year students as shown by the overlap presented in Figure 1.1, would
the assumed negative effects of community colleges sector disappear?
Based on the importance of community colleges in the American higher education system (i.e. enrolling 47% of first-time, full-time college students) and the
criticisms raised about biased estimations, the effects that the two-year sector has
on the students’ future educational outcomes merits further research. Moreover,
this dissertation is not limited to educational outcomes in the form of baccalaureate
degree attainment, in addition to educational outcomes the analysis of occupational
outcomes that may be related to the sector effects of community colleges, compared
to the sector effects of four-year institutions will be conducted. That is, in this study
the impact of community colleges on educational and occupational outcomes will
be reevaluated by using up-to-date methodological approaches that account for bias
based on self-selection into the treatment, which in this case is “attending a fouryear institution” as opposed to a “two-year institution.” The purpose is twofold,
on the one hand the goal is to render more leveled comparisons about the effect of
community colleges on educational outcomes; on the other hand, non-educational
(i.e. occupational) outcomes are analyzed, an approach that is practically missing
in the more than 40 years of literature in the topic. Finally, to provide a more
nuanced depiction of the sector effects of community colleges on educational and
occupational outcomes, all the analyses will be disaggregated by gender and eth-
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nicity, an approach that also has been absent in the previous studies conducted on
comparing four- and two-year sector effects.
1.2 Purpose statement
The purpose of this study is to assess the impact of community colleges on students’
educational and occupational outcomes. A quasi-experimental design will be used
to analyze the causal, sector effects that community colleges have on educational
and occupational outcomes for the students who first enrolled in a public community
college, compared to the outcomes of statistically comparable students who first enrolled in a public four year college. Propensity Score Matching (PSM) and Heckman
two-stage sample correction will identify the comparable samples of students with
statistically identical, or corrected, probabilities of having enrolled full-time after
high school in an in-state, public, four-year institution, but who decided to enroll
in an in-state, public, community college instead. By observing students with statistically identical socioeconomic, academic and environmental variables (Bourdieu,
1986) associated with access to higher education, persistence and graduation (Pascarella and Terenzini, 2005) who only differ in the type of postsecondary institution
in which they enrolled, the analyses will render causal —or at least significantly less
biased– (Heckman, 1979; Rosenbaum and Rubin, 1983; Becker and Ichino, 2002) estimations about the effect of community colleges compared to the effects of four-year
institutions. The sample was taken from the most recently available and complete
nation-wide, representative sample of first-time college students: the National Education Longitudinal Study of 1988-2000 (NELS:88-2000). There are two sets of
dependent variables in this study: baccalaureate degree attained by 30 years of age,
and occupational attainment accounted for by measures of individual annual income
before taxes, overall employment satisfaction, and poverty status by 30 years of age.
In this dissertation, these causal effects will be explored and disaggregated by gender
and ethnicity, an approach that has been absent in previous studies using PSM, in
addition a correction based on the Heckman, two-stage approach will be undertook,
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which has not been conducted in previous studies on the topic, neither.
This dissertation is divided into seven chapters. The first chapter is the introduction and motivation to the problem. The second chapter account for the revision
of the literature documenting previous papers and books on the topic, in addition
this chapter includes a methodological revision of the literature which is focused on
documenting the methodological approaches used to study community colleges effects on educational outcomes and how the two approaches used in this dissertation
are compared to what has been previously done on the topic. The third Chapter
contains the theoretical lenses upon which the dissertation is based. Chapter four
presents the methods used. The first methodology presented is propensity score
matching (PSM) (Rosenbaum and Rubin, 1983) followed by the Heckman two-stage
approach (Heckman, 1979). This section pays particular attention to the strengths
and weaknesses of the techniques and how these procedures were operationalized in
this dissertation. In chapter five the analyses and findings are described. Chapter six
accounts for representativity and novel approaches used to explore the estimations
presented in Chapter five. Finally, in Chapter seven the discussion of the findings
based on the theoretical lenses along with policy implications and closing remarks
about future research on this line of research is discussed.
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CHAPTER 2
LITERATURE REVIEW

2.1 Literature review
Given that approximately half of all first-time, full-time students attending college
in the American higher education system complete at least their first year of college
at a two-year institution (Snyder and Dillow, 2011; Baum and Payea, 2011) and
based on the almost immediate impact of community college students on the labor
force (AACC, 2010), a large number of articles has been devoted to the study of
community colleges. This section accounts for an overview of literature spanning
approximately 50 years, beginning with the inception of the criticisms of community colleges as entities that may be contributing to the perpetuation of social and
economic stratification as status quo (Clark, 1960a), to the present day in which
this criticism is still evident. This review of the literature is focused on a specific sub-topic, articles and books encompassing comparisons of students’ outcomes
based upon whether they started in a two- or in a four-year institution. In this
regard, even though students’ outcomes can be many more than just educational
outcomes, the literature has limited its scope to educational outcomes; specifically,
the literature has been mostly limited to evaluating the attainment of a baccalaureate degree, which I consider to be a limited manner to evaluate the contribution
of community colleges to America’s educational and occupational structures. That
is, if about 50% of freshman are choosing or have to choose community colleges as
their stepping stone to postsecondary education, the least we could do is to attempt
to evaluate the impact of this sector on America’s economy as comprehensively as
possible, which is the focus of this dissertation.
The remaining sections of this chapter are presented in the following order: The
‘open door policy’ that has come to characterize community colleges is presented
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first. In this section the dissimilarities in the student bodies enrolled at two- and
four-year institutions are discussed. Next the concept of the ‘baccalaureate gap’ is
introduced paying closer attention to explaining how this concept could be related
to the characteristics of students enrolled in two-and four-year colleges. In the next
section, the analytic methodologies that have been used to explain the baccalaureate
gap phenomenon will be highlighted. This section is characterized by the discussion
of the concept of self-selection bias along with the most recent publications and
current analytic techniques on the topic.
2.1.1 Open door policy and differences between two-and four-year students
In his seminal work, Clark (1960b) stated that junior (or two-year) colleges have
an ambiguous status in the American educational system. Community colleges
have encouraged the aspirations of “the multitude by the open door admission to
public-supported colleges feeding with this, the illusion of equal opportunity” (Clark,
1960a, p. 570). But, as a result of this open door policy admissions many students
will lack the academic preparation needed to succeed once enrolled into college
and will be deemed to “encounter standards of performance they cannot meet”
(Clark, 1960a, p. 570). Clark concludes that many community colleges have the
hidden role of handling overambitious students who lack the academic preparation
to transfer, persist and graduate from a four-year institution (Clark, 1960a). In
Clark’s words, there are units or departments within community colleges that have
the purpose of ameliorating the consequent and unavoidable stress that failure in
a four-year institution may bring to academically unprepared community college
students wanting to transfer to a four year institution; Clark went on to say that
by “redefining failure and providing for a ‘soft’ denial; they [those units within
community colleges] perform a ‘cooling-out’ function” (Clark, 1960a, p. 569).
Clark’s (1960a; 1960b) conclusions and the concept ‘cooling-out function’ have
been very influential and have consistently helped researchers to explain lower educational outcomes attained by community college students when compared to educational outcomes attained by four-year college students. In fact, throughout almost
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fifty years of scholarship on the topic, recent research has denoted that students who
want to use community colleges as the gateway to attain a baccalaureate degree are
mistaken or have unrealistic achievement goals (Karabel, 1986; Dougherty, 1994;
Labaree, 1999; Alfonso, 2006; Reynolds et al., 2006). In this respect, a gap of 14%
to 23% in baccalaureate degree attainment has been consistently noticed between
community college entrants and ‘comparable’ four-year college students (Dougherty,
1992, 1994). Choosing a two-year college, without considering this negative effect,
has been considered to be based on unrealistic expectations with very low odds of
success (Reynolds et al., 2006). As a consequence, community colleges have been
considered as high-risk educational pathways to achieve a bachelor’s degree.
It has also been recognized that these unrealistic achievement goals are not entirely based on using community colleges as that pathway. This high-risk educational
pathway is rather based on the characteristic lack of adequate academic preparation that distinguishes a high percentage of the students who enroll in community
colleges (Reynolds et al., 2006). Enrolling students, regardless of their academic
preparation, is to a great extent related to the inherent mission of community colleges. According to Kasper (2003), whereas many four-year institutions take pride
in excluding students, two-year colleges take pride and were designed to include
as many students as possible regardless of their academic background (Townsend,
1999). Community colleges have emphasized access through open admissions, affordable cost, and delivery of programs designed to meet the needs of local communities.
In fact, Kasper (2003) stated that no other segment of postsecondary education has
been more responsive to its community’s workforce needs. Kasper has further argued that at community colleges, students can learn at any point in their lives while
taking advantage of low tuition, convenient campus locations, open admissions, and
comprehensive course offerings.
Another important report, the most recent report about American community
colleges (Provasnik and Planty, 2008), has emphasized the open doors admissions
policy, as one of the most important characteristics of community colleges. In fact,
Provasnik and Planty (2008) have mentioned that unlike most four-year colleges
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and universities, 95.4% of community colleges in 2005-06 had an “open admissions”
policy. In other words, “students neither needed to compete for admission at a set
time of the year nor demonstrate a level of academic proficiency to enroll” (Provasnik and Planty, 2008, p. 10). As a consequence of this policy, community colleges
have typically offered developmental or remedial education to prepare students who,
for one reason or another, are not ready for college-level coursework (Provasnik and
Planty, 2008). Based on the most recent national statistics, these authors showed
that as early as 2004, 29% of the students enrolled in community colleges reported
to be participating in some sort of remedial education. The percentage of students
enrolled in public, four-year institutions in the same year who participated in remedial education was 19% (Provasnik and Planty, 2008). A more drastic difference is
found in the NELS sample; according to Adelman (2004) the percentage of students
needing some sort of remediation in four-year colleges was 25.3% in 1992, whereas
this percentage in community colleges reached 61.1%. These variations can be reflected in Figure 1.1 shown in the introductory chapter of this dissertation because
four-year students in the NELS sample tended to come with more stronger levels of
academic preparation compared to the sample of students enrolling in the two-year
sector.
2.1.2 Four-year college students
Regarded as sources of social mobility, four-year institutions have attracted many
more applicants than these institutions can accommodate. In some four-year institutions, prestige has been in part measured by the percentage of students who are
denied admission. Indeed, the criteria that four-year colleges or universities use to
grant or deny admissions have gone beyond student eligibility (McDonough et al.,
1997; Slaughter and Rhoades, 1996, 2004; Stevens, 2009). As Rendón et al. (2005)
have stated, many prestigious four-year colleges request “supplemental criteria [for
enrollment consideration] such as recommendations, high grade point averages, having attended college preparatory programs while in high school, and high results in
standardized test scores” (Rendón et al., 2005, p. 226), all of which, in general,
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community colleges do not request (Provasnik and Planty, 2008). In fact, as mentioned before, around 95% of community colleges had an open door admission policy
as of 2006 (AACC, 2010), whereas four-year colleges that had open-door policy admissions in 2006 represented 20% of the entire four-year system (Provasnik and
Planty, 2008). The percentage of four-year institutions with open-door admissions
decreased once Provasnik and Planty controlled by institutional type. Four-year,
not-for profit institutions with an open door policy accounted for 13% of these institutions of higher learning (Provasnik and Planty, 2008, p. 10).
Contrary to the characteristics of community college students, students who
started their post-secondary education in four-year institutions in general and systematically have stronger academic preparation. Nonetheless, more than just having
stronger academic backgrounds, on average, four-year college students seem to also
have stronger expectations about their realistic possibilities of attaining a baccalaureate college degree. For instance, Berkner, Choy, and Hunt-White (2008) describe
that based on data taken from the Beginning of Postsecondary Education Study, 81%
of the total 2003-2004 students who first enrolled in a four-year institution expected
to graduate from at least a four-year college; for two-year students this percentage
was 9.8%. These differences would bring about very important concerns if studies
attempting to capture community colleges effects on four-year degree completion do
not account for the fact that for many community college students a four-year degree
is not part of their academic goals. Failing to address this issue would significantly
bias the analyses.
2.1.3 Transfer, cooling out and Baccalaureate gap
Prestige consideration is not the only factor to deny admission to students in fouryear institutions. Demand for access has surpassed institutional capacity to provide
education. This situation, in addition, and related to the current economic crisis,
has led to a “community college enrollment boom” (Moltz, 2008; Hussar and Bailey,
2009). From 2000 to 2006, there was a 10% growth in overall enrollment at twoyear institutions, and this trend is very likely to continue (Moltz, 2008; Provasnik

27
and Planty, 2008; Hussar and Bailey, 2009). Moreover, when these statistics were
published, the economic crisis in the U.S. was not close to its peak, which was
reached in mid-2009 (Ritchie et al., 2010).
Evidence has suggested that even well before the economic crisis thousands of
students were —and continue– using community colleges as their gateway to baccalaureate degrees (Moltz, 2008; Hussar and Bailey, 2009). The problem with this
decision is that using community colleges as ‘the gateway’ to academic mobility has
been thought of as an indicator of reflecting unrealistic educational aspirations, and
this belief has been present for over 50 years (Reynolds et al., 2006). This idea is
based on the negative connotation that community colleges are incapable of providing their students with the required skills to transfer, persist, and graduate from
college. As a matter of fact, the transfer function has been the most criticized and
controversial role of community colleges, as discussed below.
According to Anderson, Alfonso, and Sun (2006), although a number of articulation agreements between two-year community colleges and the federal government
have attempted to ease and promote the transfer of students to four-year colleges,
there has not been any structural change in community colleges. In fact, Anderson
et al. (2006) argued that the majority of students entering community colleges kept
identifying short-term tracks other than the expected transfer route resulting from
those agreements. This situation allowed these authors to rethink and sustain a
cooling-out function of the community colleges. As described in the open door policy section above, the cooling-out function is what Clark (1960a) conceptualized as
an informal set of practices that community or junior colleges carry out to discourage
eager but academically unprepared students to transfer to four-year colleges.
The association between cooling-out and open-door admission policies is difficult
to be separated when the work of Clark (1960a) is analyzed. Community colleges’
staff cool-down overoptimistic but academically unprepared students who are admitted in academic tracks in community colleges precisely because of this open-door
policy. This relationship, however, has not been made explicit. In this sense, the
problem, is that the impressively influential work of Clark has probably been mis-
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interpreted; that is, it seems that people have forgotten the open-door piece of the
analysis and more importantly, people have forgotten that if the cooling-out function
is indeed happening is due to the lack of academic preparation that characterizes
many community college students, and that this lack of academic preparation is
almost a natural consequence of the open-door policy. In a nutshell, forgetting the
open-door policy has translated into finding many research conducted for the past 50
years that has categorized community colleges as second-class institutions in which
the transferring role may be non-existent in practice, or worse, an anti-transferring
or cooling-out function is seen as one of the hidden goals of community colleges
(Moore, 1975; Dougherty, 1994; Alfonso, 2006; Anderson et al., 2006).
In summary, the existing scholarship on community colleges leading to a baccalaureate degree has suggested that enrollment in community colleges, compared
to four-year institutions, significantly reduces the probability of attaining a bachelor’s degree (Alba and Lavin, 1981; Dougherty, 1994; Velez, 1985; Pascarella and
Terenzini, 1991; Lin and Vogt, 1996a; Rouse, 1998; Cohen and Brawer, 2003; Alfonso, 2006; Freeman, 2007; Stephan et al., 2009; Long and Kurlaender, 2009). The
notion of baccalaureate degree attainment is charged with very negative connotations about the institutional effects of two-year colleges. In this mode of thinking,
community colleges effectively, automatically, and perhaps even purposefully have
continuously hindered the likelihood of achieving a baccalaureate degree. What
these claims do not consider are the extremely important and systematic individual
differences found in the two groups of students.
As Astin (1983) argued, community colleges should not be devalued when compared with four-year colleges and universities, because two-and four-year institutions
have traditionally served two different populations. For instance, going back to college expectations, Hoachlander et al. (2003) found that among those who began
at a two-year college, 49% expected to earn an associate degree, 25% expected to
transfer, 16% expected no credential, and 11% expected a vocational certificate. On
the other hand, students who enrolled in a four year institution expecting less than
a bachelor’s degree was close to 1 or 2%. Yet, comparisons of educational outcomes
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between two-and four year colleges have considered the outcomes of all students who
started in a four year institution versus the outcomes of all students who started in
two-year colleges. The disparities between these student bodies have for the most
part not been correctly analyzed (Hoachlander et al., 2003). This latter point is
discussed in the methods section.
2.1.4 Individual characteristics: gender and ethnicity
Individual characteristics are deemed to be important for whether a student can
succeed or not (Freeman, 2007; Long and Kurlaender, 2009). Among these characteristics, considerations about gender and ethnicity have been present in the research
of the effects of community colleges on educational outcomes. At this respect, Cohen
(1987) argue that it is important to account for students individual characteristics
because given that community colleges were designed to serve communities, their
student bodies typically reflect the ethnic and social composition of it vicinity, which
tends to be different from the ethnic and social composition of students attending
four-year colleges. More importantly, Cohen further argued that even students from
the same racial background [and same gender] may drastically differ in terms of
grades and socio-economic status depending upon whether they first enrolled in
a two- or a four-year college. This is congruent with the argument provided by
Carnevale and Rose (2004). These authors state that prestigious institutions are
very skewed by race and ethnicity, but not by SES, which means that prestigious
institutions (or four-year institutions in this case) are welcoming students who are
in privileged positions —financially or academically speaking– regardless of their
ethnic background. With these statements it is clear that accounting for ethnicity
in the analysis merits consideration in any attempt to reduce bias in the estimations
of interest. A student coming from a traditionally underrepresented group who is
enrolled in a flagship university may be completely different from a traditionally underrepresented student enrolled in a community college, failing to account for these
differences may bias the results.
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Gandara, Alvarado, Driscoll, and Orfield (2012) also emphasize the importance
of disaggregating the analysis by ethnicity. For instance, these authors state that
Latino and African American students tend to be clustered in secondary educations
that have fewer resources, lower academic performance, come from families with parents who do not have postsecondary education experiences, all of which importantly
impact their financial and human resources (Gandara et al., 2012; Martinez-Wenzl
and Marquez, 2012). It is worth emphasizing that far from believing that underrepresented students have different capabilities that make them less likely to succeed,
as deficit oriented theories have claimed, what is important to highlight is that traditionally underrepresented students experience their social interactions in and out
of school very differently; that is, they do not experience society in the same manner traditionally represented students in higher education do. In this regard, even
wealthier, underrepresented students in prestigious institutions can feel threatened
by a context that is not welcoming to “differences” (Gurin, 2004). Given that the
purpose of this dissertation is to provide more leveled and fairer comparisons of the
effects of community colleges on educational and occupational outcomes, accounting
for ethnicity is important in the analyses to be conducted in this study.
In terms of gender, an important article by Saenz and Ponjuan (2009) shows the
importance of disaggregating the data. Saenz and Ponjuan (2009) documents that
although the number of Latina and Latino students enrolled in the postsecondary
education has been constantly increasing over the past few decades, when this group
of participants is disaggregated by gender, the trend shows that it is Latina students
who actually are accounting for this increase, whereas Latino students have been
constantly reducing their representation in higher education. Specifically when referring to the two-year sector, the most recent report on community colleges shows
that 59% of community colleges enrollees are women compared to 54.5% and 55.9%
in public and private not-for-profit four year institutions (Provasnik and Planty,
2008, p. 40). In previous two- and four-year college comparisons, although gender
and race variables have been included in the models, research findings are inconclusive. For instance, recent studies found that women are more likely to transfer
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out and graduate than men (Freeman, 2007). Long and Kurlaender (2009) found
that women and Black students were more heavily penalized in terms of their likelihood of obtaining a baccalaureate degree had they initially attended a two-year
college. When only analyzing Hispanic students, however, Melguizo (2009), found
that females tend to have more favorable academic outcomes than males. Other
studies have looked at transfer rates by ethnicity and gender. Wassmer et al. (2004)
for instance, showed that institutions with higher percentages of either Latino or
African American students have lower transfer rates. In a similar vein, Ball et al.
(2000) studied the community college characteristics that exhibit consistent impacts
on student outcomes. Ball et al. paid close attention to the disaggregation of gender
and ethnicity. They, however, did not look at transfer rates or at baccalaureate degree attainment, but rather to graduation from community colleges. In all measures,
females from each ethnic group graduated at higher rates than men.
What is common in previous research on the topic of community college effects
is that the researchers have only included gender and ethnicity as controls in their
models. That is, they, at best, have included gender in the form of a dummy
variable and a set of mutually exclusive and exhaustive categories for ethnicity. In
this respect, I argue that in order to test whether community colleges differently
and systematically impact the educational outcomes of women, men, and different
ethnic groups, then only including gender and ethnicity as controls will probably
keep masking the processes that affect each of those groups in a different manner.
For instance, having a child may have a total different impact for women than it does
for men in terms of where and whether to go to college. Even the most recent and
sophisticated studies in terms of analytic techniques have failed to account for gender
and ethnic differences using completely disaggregated analyses. This dissertation,
in addition to adding outcomes other than baccalaureate degree attainment, will
disaggregate the analyses by gender and ethnicity.
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2.2 Review of methodologies studying the dissertation research problem
In this section of the dissertation, a particularly relevant piece of the literature is
reviewed. This literature is exclusively focused on methodological approaches that
have been used in the estimation of the sector effects that community colleges have
had on educational outcomes, compared to the sector effects of four-year colleges
and universities.
It is worth reiterating how important it is to have real comparison groups in any
attempt to estimate or evaluate the effect that attending a community college may
have on any outcome. This is specially important when it is acknowledged the twoand four-year students’ academic differences highlighted in the open-door policy
section. In this section, the methodologies that have been commonly employed in
the estimation of the sector effect of community colleges on educational outcomes
will be reviewed. Before starting, however, it is worth emphasizing that the study
of the effects of community colleges has been focused on educational attainment;
although this study is aligned with this tradition, it is not limited to educational
outcomes. This research also explored the causal sector effect of community colleges
on occupational outcomes in the form of per-hour wages, poverty threshold, and
employment outcomes. Nonetheless, due to the fact that the existing research on
the topic has been focused on educational attainment, this section is concerned with
the review of such literature.
2.2.1 Self-selection bias
The broadly known negative sector effect of community colleges on educational outcomes resulting from observing students who started in two-year institutions versus
students who started in a four-year college, is very likely to be biased because of
the presence of self-selection. That is, according to Heckman (1979) “this bias
results from using non-randomly selected samples to estimate behavioral relationships” (1979, p. 153). In this regard, when there are expected retributions from
participating in the program or treatment, it is usually always the case that these
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non-randomly selected samples tend to be systematically different and usually the
participants were not given same opportunities to participate in such a program
or treatment. As a consequence, any estimation would be merely accounting for
past differences —that drove the self-selection in the first place– rather than finding
unbiased estimations of the outcomes that resulted from the participation on that
program or treatment. In this dissertation, this issue translates into at least two
scenarios: a) four-year students are self-selecting themselves to attend four-year institutions as a result of a rational choice (Alchian, 1950; Becker, 1962b) based on
the believed greater benefits, both professional and economic that four-year colleges
would bring when compared to two-year colleges (i.e. better income and better
quality of education). In addition, b) the structure of the higher education system motivates four-year institutions to purposefully filtering or selecting the most
capable participants in terms of their probabilities of success, and their ability to
pay the costs of tuition, fees and leaving expenses (Ylijoki, 2003; Slaughter and
Rhoades, 2004; Zemsky and Massy, 2005; Slaughter and Leslie, 1997). In reality,
however, points a and b intermingle resulting in a pool of four-year students that
is systematically different from the pool of participants that were denied admission
to those four-year institutions or who decided not to enroll there. That is, the
[self-]selection issue implies that four-year students are more likely to come from
upper social-class backgrounds, and with many types of support, including social,
monetary, and morale than their two-year counterparts.
Very often, community college students have characteristics that put them at
risk of dropping out of the educational system. In a comprehensive report about
community college students participating in NELS 1988, Hoachlander et al. (2003)
found
[a] number of characteristics that placed [community college students] at
risk of dropping out of high school and college. These factors included
single-parent family, parent with no high school diploma, limited English proficiency, family income less than $15,000, sibling dropped out
of high school, delayed enrollment between high school graduation and
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postsecondary entry, part-time attendance at first institution, completed
high school by certificate or GED, worked full time when first enrolled,
having children at a young age, being a single parent, or while enrolled
in high school having being alone at home more than 3 hours a day...”
(2003, pp. 52, 60).
With these two general descriptions of two- and four-year college students in
mind, it is worth asking, do four-year students graduate at higher rates than twoyear students because four years-institutions are inherently better, or do four-year
institutions do better in graduation rates than two-year colleges do because four-year
students had better opportunities in all aspects of their lives than two-year students
have had? In other words, as Astin (1985) asked is it really fair to blame and or
criticize community colleges for being receptive to all kinds of students, regardless
of their academic —and monetary– backgrounds?
I argue that it is not fair to compare two- and four year colleges effects on
any type of outcomes without first trying to compensate for the self-selection bias
due to systematic student body differences (Leigh and Gill, 2003; Stephan et al.,
2009; Long and Kurlaender, 2009; Melguizo and Dowd, 2009). In the remaining
subsections of this chapter a literature review of the methodologies and analytic
techniques that have been used in the study of these comparisons is discussed. In
the fourth chapter of this dissertation I present the approaches that I used to reduce
bias in the estimations of the two-year sector effects on educational and occupational
outcomes.
2.2.2 Most influential publications and methodologies
In this section the most influential works published to date on this topic are highlighted with a particular emphasis on the methodologies used by their authors. It is
important to emphasize that whenever possible the exact words of the authors will
be used as an attempt to reflect their findings as accurate as possible.
The study that Dougherty published in 1992 has been among the most influential
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documents regarding the baccalaureate gap topic. This article was the first to
examine the results of the best available national longitudinal data and papers at
the time —among which the National Longitudinal Study (1972), and High school
and beyond (1980) were the most important–, as well other surveys whose scope were
not national. Dougherty (1992) wanted to stop the ongoing and heated debate about
the role of community colleges on educational outcomes; he stated that very often
debaters about the community colleges’ impact on baccalaureate degree attainment
have replied to each other with data of poor quality, anecdotes and surveys drawn
from a small and unrepresentative sample of colleges. In fact, the way in how
Dougherty (1992) contributed to this debate was by examining
. . . the results of the best available national longitudinal surveys of student educational attainment. These surveys include all the variables that
need to be controlled in order to allow a valid comparison of the effects
of community colleges and four-year colleges apart from the influence of
student backgrounds, aptitudes, and aspirations. That is, these surveys
allow us to establish the institutional effect of the community college,
controlling for the fact that its students tend to differ in many regards
from those entering four-year colleges (Dougherty, 1992, p. 189).
Dougherty (1992) was concerned with the fact that two-year college students
were different from four-year college students; in fact, he further stated that to compare these populations without somehow accounting for their differences would bias
the findings. After his analyses, Dougherty (1992) concluded that the negative institutional effect of community colleges cannot be explained by differences in student
characteristics. In other words, although pre-college characteristics known as important predictors for college success were controlled by being included in the models,
the negative effect of community colleges was still present (Dougherty, 1992).
It is worth noting that most of the analyses conducted conducted before 2006
relied on the traditional approach of including covariates or predictors in a logit or
probit equation to reach unbiased estimations with the belief that all the variables
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included in the model would compensate for any previous differences. In this sense,
Dougherty claimed that by including a broad set of control variables that accounted
for student differences, an unbiased assessment of the institutional effect of community colleges could be achieved. As we know, given the systematic differences found
in the two populations, naı̈ve probit or logit regressions cannot account for real important differences found in the population of interest (Heckman, 1979; Rosenbaum
and Rubin, 1983; Becker and Ichino, 2002).
Before moving to the most recent techniques, the contribution that is believed to
be remarkably important in Dougherty’s 1992 article are delineated. He emphasized
three factors that two-year college students have to face when trying to attain a
bachelor’s degree: a) surviving in the community college, b) transferring to a fouryear college, and c) persisting in the four-year college (Dougherty, 1992, p. 192).
He used these factors to explain the still negative effect of community colleges on
educational outcomes.
Logit and probit estimations continued to be used on the topic until 2006. As
a consequence, although there is a vast amount of academic publications about
the sector effect of community colleges showing a negative impact on baccalaureate
degree attainment (Alba and Lavin, 1981; Alfonso, 2006; Cohen and Brawer, 2003;
Freeman, 2007; Sandy et al., 2006; Karabel, 1986; Leigh and Gill, 2003; Lin and Vogt,
1996a; Long and Kurlaender, 2009; Pascarella and Terenzini, 1991, 2005; Rouse,
1998; Stephan et al., 2009; Velez, 1985), most of them are likely to have found
false-positive causal relationships or upward biased estimations by overemphasizing
the negative effects of community colleges on educational outcomes1 , leading to the
current status of the scholarship on the topic.
The use of these arguably biased estimations as evidence of real sector-effects
constitutes one of the criticisms raised by the authors presented in the following
sub-section, all of whom have tried to account for and reduce this self-selection bias.
The papers reviewed in the following paragraphs reflect the most current state of
1

Or rather overemphasizing the positive effects of four-year institutions when compared to the

four-year sector.
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the literature regarding the effect of community colleges on baccalaureate degree
attainment. In general, these articles have relied on more sophisticated analytical approaches, such as instrumental variables (IV), a type of selection correction
approach based on a modified Heckman’s model, and propensity score matching.
2.2.3 Current analytic techniques and state of the literature
The studies documented in this section have used different samples. Some of them
have relied on longitudinal data gathered by National Center for Education Statistics
(NCES), others have used state-level data, and yet others have relied on institutional
data. Among the first group, one of the most recent papers was presented by Alfonso
(2006). Alfonso openly recognized that enrollment in a community college is the
consequence of self-selection. She argued that students make this college decision
based on information on the direct and indirect costs of schooling such as tuition,
distance to the institutions, and forgone earnings. In addition, these decisions are
based on students’ individual characteristics and their educational expectations.
Alfonso (2006) analyzed the National Education Longitudinal Study (NELS) data
and the methodological approach she used was based on Shakotko and Grossman
(1982) and Hilmer (2001) —whose work are an extension of Heckman (1979) twostage sample selection model. Alfonso also used an instrumental variables technique
(explained below) to identify the effect of community college enrollment and to
control for the process of formulation of educational expectations.
Despite the use of these sophisticated and complex methodologies, Alfonso concluded “that community colleges significantly reduce the probability of attaining
a bachelor’s degree, as compared to 4-year institutions” (Alfonso, 2006, p. 897).
Once again, this negative effect remained after having taken into account the nontraditional enrollment pathways followed by many community college students. Her
study showed that the estimates of the two-year sector effect changed considerably
when controlling for educational expectations on educational attainment. In fact,
one of the most important conclusions that Alfonso (2006) made is that “using the
student’s stated educational expectations as an additional control variable reduces
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the negative impact that attending a community college has on the probability of
bachelor’s degree attainment, clearly indicating that a failure to control for educational expectations exacerbates the baccalaureate attainment gap” (Alfonso, 2006,
p. 897). This finding is important for the models presented in this dissertation; as
a matter of fact, given the relevance of these findings, the causal influence of college
expectations on educational attainment will have a special emphasis on the models
fitted in this dissertation.
As mentioned, the methodology followed by Alfonso (2006) was very sophisticated, She relied on the instrumental variables approach because she argued that
there was a good reason to believe that the error term has a non-zero covariance
with at least one of the covariates (Bound et al., 1995), meaning that the control
variables are biased because of their relation to the error term (also known as an endogeneity problem). Specifically, as Alfonso mentions “[a]n instrumental variable is
a variable that is endogenous to the selection process (the choice of college type) but
exogenous to the outcome variable (the attainment of a bachelor’s degree)”(Alfonso,
2006, p. 879). However, the instruments used by Alfonso were average in-state tuition at public two- and four-year colleges and distance from those colleges. The
issue with this approach is that it seems problematic to assume that these two variables are orthogonal to, or independent from the likelihood of obtaining a college
degree. That is, two-year colleges are often located in working class communities,
whereas four-year colleges are often situated in at least middle-class communities
or neighborhoods, which is a proxy for social class; this is important because there
is enough evidence of social class (in the form of SES) being highly correlated with
baccalaureate degree attainment. This same reasoning applies to tuition costs. It is
disputable to think of community college tuition costs as a compelling incentive to
first enroll in these institutions, as uncorrelated with the probability of transferring,
persisting, and graduating from a four-year institution. In short, to assume that
tuition costs and distance as directly associated with the decision of enrolling in one
institution or the other, but that these two variables have no effect on the likelihood
of attaining a baccalaureate degree, seems to be questionable.
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In a similar way, when there is a suspicion of self-selection bias and the researcher
wants to test for this issue, the Heckman and Robb (1985) control function is very
helpful. With this technique researchers can test and even estimate the effect of
unobservables on the outcome of interest. In this paper, however, Alfonso did not
used the Heckman approach per se, but an extension of it, and did so to create
two models. The first model accounted for high school graduates’ probability of
selecting to attend college, and conditional on this selection, the second stage or
model accounted for the probability of enrolling in a particular type of college: twoversus four-year institutions. Although these approaches (Shakotko and Grossman,
1982; Hilmer, 2001) were based on the Heckman two-stage sample correction, I think
that they over-complicated the analysis. That is, if the Heckman (1979) and the
Heckman and Robb (1985) techniques are a rather powerful way to compensate for
self-selection into the treatment, and the treatment in this case is to enroll in a fouryear college, why then to model a sort of pre-selection into postsecondary education,
and then use this estimated probability as a weight to model the probability of
having enrolled into the treatment? In Short, the question is, why to model an
extra step if the goal is to try to capture the effect of the four versus the two-year
sector as Alfonso did.
Another point to consider about Alfonso’s work is the fact that despite the use
of these sophisticated techniques, as Alfonso mentioned, her “study has not directly
controlled for experimenters by, for example, restricting the sample to students
who attain a minimum number of credits” (Alfonso, 2006, p. 894). This issue
is important because she textually quoted a couple of articles that claimed that
“[t]he high incidence of “experimenters” in community college campuses is another
explanation for the baccalaureate attainment gap that can be found in the literature”
(Christie and Hutcheson, 2003; Grubb, 1991, in Alfonso, 2006, p. 894). In other
words, it is clear that Alfonso knew that experimenters would drastically bias the
findings, yet she did not exclude them from the analyses.
Another sophisticated approach that has been recently pursued in the study of
the effects of community colleges on student outcomes is based on taking as much
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observed information as possible from the entire sample of interest, which includes
treated and non-treated participants, to create comparison groups or matched samples. This was the approach followed by Stephan, Rosenbaum, and Person (2009).
Similarly to Alfonso (2006), Stephan et al. (2009) used data from NELS. Nonetheless, Stephan et al. (2009) used propensity score matching instead, and found that
“[w]ith respect to attaining a bachelor’s degree or higher, students who enter public four-year colleges attain bachelor’s degrees at a rate 23 [%] higher than similar
students who first enter community colleges” (Stephan et al., 2009, p. 580). Based
on their findings, these authors concluded that“[l]ike past scholarship, [they] find
significant and positive effects of attending a public four-year college versus a public
two-year college. We buttress those prior findings by showing that they persist even
when comparing similar students” (Stephan et al., 2009, p. 583).
These authors’ main contribution, however, was “that four-year public colleges
have a significant impact on any degree for the kinds of students who typically
enter public four-year colleges [this is typically called average treatment effect on
the treated], but no significant impact on the kinds of students typically entering
community colleges [called average treatment effect on the control] (Stephan et al.,
2009, p. 584). In short, the counter-factual evidence that propensity score matching
provided, allowed Stephan et al. to test what would have happened had two-year
entrants first enrolled in a four-year institution. The outcomes were that four-year
colleges would have also failed to improve two-year entrants’ likelihood of graduating
from a four-year college. Surprisingly, however, Stephan et al. (2009) concluded
that their findings indicate that academic preparation is an important mechanism
of stratification at college entry, because four-year colleges are clearly selecting the
students they want to admit, and students are also competing against each other to
gain entrance to four-year colleges. Stephan et al. (2009) went on stating that even
comparable students who are similar on many characteristics, including academic
preparation, have different degree completion chances at different types of colleges,
concluding that community college students are negatively affected by their initial
enrollment in the two-year sector (Stephan et al., 2009). With this statement these
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authors, discarded their own finding about four-year colleges not being capable of
compensating for previous disadvantages of traditional two-year entrants, restating
in so doing the negative assessment of community colleges’ effect on educational
outcomes.
In addition, although Stephan et al. (2009) looked at outcomes other than fouryear degrees, two crucial aspects were missing from their analysis. Despite their
disaggregation by type of institution, public versus private two- and four year institutions, they failed to disaggregate by gender or by race or ethnicity. The second
aspect missing is related to just limiting the analysis to other educational outcomes,
meaning associate degrees, or those still enrolled in school. To the extent of my
knowledge, no other scholarly work has addressed other non-educational outcomes.
These two missing components, consisting in disaggregating by sex and ethnicity,
and exploring other non-educational outcomes are an important gap in the literature
that this dissertation aims at addressing.
Doyle (2009) was among the first authors who relied on the use of Propensity Score Matching to study this issue. Differently from Stephan et al. (2009),
whom as I mentioned relied on NELS, Doyle used propensity score matching to
non-parametrically balance a data set from the 1996 Beginning Postsecondary Students survey in order to overcome issues associated with selection bias. Nonetheless,
similarly to previous studies, Doyle found a negative relationship between community college attendance and eventual degree completion. The main problem that
Doyle’s approach faces is that the first wave of data used in his paper was first
collected in 1996 and the last wave was in 2001. This only gives a five or six years
window for community college entrants to navigate the two-year sector, transfer,
adjust to the four-year sector and graduate. For low-income students who have to
work while enrolled this censored length of time may just not be enough to obtain
a baccalaureate degree. Consequently, the estimations would not be necessarily accounting for a negative effect on bachelor’s degree attainment, but a perhaps natural
effect on making the time required to graduation longer.
One last article that has used propensity score matching in the study of the
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effects of community colleges on baccalaureate degree attainment is the work of
Long and Kurlaender (2009). These authors used a longitudinal, administrative
dataset of students in the Ohio public higher education system provided by the
Ohio Board of Regents. These authors relied on two methodologies, propensity
score matching and instrumental variables. Nonetheless, as before, the results were
the same, the instrumental variable estimates suggested that students who started
at community colleges were almost 15% less likely to complete a bachelor’s degree
in nine years, when compared to their four-year counterparts. Surprisingly, when
using the propensity score approach, Long and Kurlaender (2009) found that the
likelihood was even worse, reaching an attainment gap of 21%.
Similar criticisms can be raised about this article as to the other previously
articles mentioned in this section. Long and Kurlaender (2009) only examined the
educational outcomes of students who initially entered higher education through the
community college system in comparison with those of students who began at fouryear institution. The outcomes were in the form of bachelor’s degree attainment
and total number of credits attained. Also, similarly to Alfonso (2006), the instrument variables used were the distance from a student’s home to the closest two-year
college and the distance to the closest non-selective four-year university. Finally,
although Long and Kurlaender (2009) included in their analysis an interaction term
accounting for racial or ethnic differences between white and African American students, it is argued that 13,683 observations are enough to run disaggregate analyses
by ethnicity and by gender. The purpose of conducting separate analyses by sex
and ethnicity would render estimations free from important information found in
certain ethnic groups and between genders that may be driving the variation of the
outcome of interest.
Even though racial and gender differences are important variables considered
in sociological studies (Kendall, 2010), these variables have not been disaggregated
in the socio-econometric study of community college impact on students outcomes.
The idea behind fitting analyses completely disaggregated by ethnicity and gender is
that such analyses would render more nuanced estimations. Failing to disaggregate
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means that the information from different subgroups is used to estimate the models,
which would contribute to a less clear estimation of the “true” effects that different
sub-groups of students would receive due to their participation in a program or
treatment. In other words, the advantage of disaggregating is that it allows to obtain
different slopes and different intercepts for the groups of interest (Stock and Watson,
2007). Disaggregating then, is more relevant when considering the high diversity in
the student body that characterizes two- and four-year institutions (Provasnik and
Planty, 2008; AACC, 2010).
To close this section, note that although a recent paper written by Melguizo
and Dowd (2009) contributed to what the authors claim is the democratization
debate about the effects of community colleges, differently from the approaches
followed in this dissertation, the authors focused their analyses on two-year students
who transfered to a four-year institution. In fact, these authors used a backward
logic, instead of matching four-year to two-year students, they “manually” matched
two-year natives who transfered to four-year natives who more or less resembled
their transfer counterparts. By so doing, Melguizo and Dowd (2009) found that
being a transfer has not negative effect on baccalaureate degree attainment, after
controlling for differences in socioeconomic status and state-level characteristics.
This approach is similar to the approach followed by Leigh and Gill (2003) who
compared two year students with other two year students, but who had higher
aspirations. In this case, Leigh and Gill (2003) found that students who aspired to
attain at least a bachelor’s degree actually attained at least from 0.4 to 1 extra year
of schooling than similar two-year students with not bachelor’s degree aspirations.
Even though these two articles are important, they are not entirely aligned to my
current line of argument because similarly to the articles reviewed in this sub-section,
this dissertation accounts for students’ initial enrollment in either a two- or fouryear sector, and how this enrollment is affecting their opportunities to succeed, both
academically and professionally.
Once the most recent manners of how the study of effect of the community
college sector on educational outcomes, compared to the effect of the four-year
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college sector have been described, the next chapter accounts for the theoretical
framework that is guiding the conceptual understanding of this phenomenon. The
methods chapter presents the manner how this phenomenon was addressed with
the purpose of reaching less biased estimations of the comparative effects of these
two sectors in baccalaureate degree attainment and also on occupational related
outcomes.
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CHAPTER 3
THEORETICAL FRAMEWORK

3.1 Theoretical framework
Decisions about attending college and where to enroll, are likely to have a profound impact on individuals, their families, and their communities. These decisions,
however, are not made in a perfect meritocratic society. Social and economic stratification are key elements that hinder or enhance college-going opportunities. It is
the stratification issue, which constitutes one of the criticisms faced by the rational
choice model. That is, decisions are not always the most ‘logical’ to the eyes of
people who are not directly circumscribed by the experiences of decision-makers.
Indeed, it could be argued that, given that convenient and strategic decisions require investments and investments require resources, only very few individuals who
are capable of investing without restrictions can always make the most logical and
convenient decisions for their interests and circumstances. On the other end of the
spectrum, and specifically referring to college-going decisions, literature suggests
that academically well-prepared but low income students may just know that going
to selective institutions is not an option for them, even when and if they know or
feel that enrolling in these institutions may translate into better opportunities in
their lives. That is, bright, poor students are less likely to attend college than their
wealthier peers, while are more likely to go to less selective institutions (Gerald and
Haycock, 2008).
In this chapter, three theoretical frameworks are presented each of which is
expected to provide a better understanding of the college decisions about enrolling
in a two- or four-year institution. The purpose of using these frameworks is to
help with the understanding and consequent interpretation of the findings of this
dissertation. The three frameworks are: human capital, stratification theory, and
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multidimensional rational choice theory. Figure 3.1 represents the integration of the
three theoretical perspectives that will be described in this chapter.
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Figure 3.1: Theoretical frameworks that helped to conceptualize the research problem.

3.1.1 Human Capital
Investment in education expands and extends knowledge, improves the physical
and mental abilities of people and thereby raises real income prospects, leading
to advances which raise productivity and improve health (Weisbrod, 1962; Becker,
1962a). Mincer (1958) stated that differences in training result in differences in the
levels of earnings among “occupations” as well as in differences in slopes of life-paths
of earnings among occupations. Mincer further explained that the differences are

47
systematic: the higher the “occupational rank,” the higher the level of earnings and
the steeper the life-path of earnings. In this view, the equation is simple: training
or education affects quality of life at least in terms of economic advancement, and
its consequent opportunities to succeed. The advice then would be, get as much
education as possible, and perhaps even from the best possible institution.
Economists have agreed that the payoffs of investments in human capital in the
form of education and training could be unequal and even skewed, favoring certain
groups over others, based on characteristics like gender and ethnicity (Mincer, 1958;
Becker, 1962a). Furthermore, as Schultz (1961) stated, much of what is called
consumption constitutes investment in human capital. By definition then, direct
expenditure on education at least implies earnings foregone, which is a key feature
that not all students can afford. Even though “investment in human capital accounts
for the most impressive rise in the real earnings per worker” (Schultz, 1961, p. 1),
two concerns arise: not all can afford to make such investment, and there is evidence
about different payoffs of this investment in different groups of investors.
From these human capital perspectives it is unclear whether initial investment,
as opposed to no-investment, in higher education would render different payoffs in
terms of earnings. That is, Becker (1962a, p. 44) presents the following equation
k=j−1

Yj = Xj +

X

rk Ck − Cj

(3.1)

k=0

where XJ are earnings at age j of people who have not invested in themselves, Ck
is the investment at age k, and rk is its rate of return. The problem with this
perspective is that it assumes no initial investment at age j, but what if, instead
of assuming no investment, we account for initial investment in an institution that
charges lower fees, such as a community college institution and then compare these
investments with students who started investing more heavily in higher education
by starting in a four-year institution. Would this initial investment render different
yearly earnings approximately 10 years after initial enrollment in higher education?
The entire notion of investment in human capital is reflected in the top part of
Figure 3.1. With the bubbles signaling that investment in human capital is impor-
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tant I am referring to the general notion that somehow and somewhat we all have
been exposed to the notion about that investment in skill and knowledge development —and consequent credential acquisition– is important. That is, in general
low-socioeconomic status is not a factor that can inhibit the conceptualization of
investment in education as important. This investment in human capital, however,
as Schultz (1961) and Becker (1962a) mention is constrained by the personal, academic, and even emotional resources possessed by the individual and to a great
extent his or her family and friends. In other words, not every high school student
is willing to, and capable of investing in college. Students have different sources of
support that can help them go to a four-year institution, others have to, or decide
to start in a two-year college, yet others have to or decide not to go to college or
delay their post-secondary education. In any case, what is common for all of these
high school graduates is that all of them are in one way or another interacting with
a field that is highly stratified, which is precisely the second theoretical framework
that this dissertation has considered.
3.1.2 Stratification
From the previous discussion about investment in human capital, as depicted in
Figure 3.1 it is clear that capability of investment is constrained by resources available and even willingness to invest. Schultz (1961) for instance, claims that “[n]o
small part of the low earnings of many [African Americans], Puerto Ricans, Mexican nationals. . . reflects the failure to have invested in their health and education”
(Schultz, 1961, p. 14). Although, similar to many other economists, Schultz was
actually making a point for increasing federal investment in human capital, his line
of argument can easily be altered to “blame the victim,” making vulnerable groups
responsible for their low socioeconomic status because of a failure, or unwillingness
to invest in their human capital.
It was in 1967 when Coleman (1967) started calling attention to the concept
of equality of education opportunity. Coleman analyzed issues of the reproduction
of social class based on family resources perpetuating advantages or disadvantages
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from generation to generation. His thinking was very powerful, Coleman saw the
family as the basic unit of economic production. By acknowledging differences in
resources, language, backgrounds, abilities, school context, and racial composition,
Coleman realized that equality of education of opportunity could mask the true
goal of providing effective equality of opportunity. That is, societies are not perfect,
inequalities exist, and these inequalities reinforce social and economic stratification.
Consequently, offering the ‘same’ type of education to all does not solve the problem
because some students require more resources due to disadvantages faced by them
during their childhood.
More recently, Regan, Oaxaca, and Burghardt (2007) estimated a model of optimal schooling expanding on Mincer’s work and to some extent operationalizing the
role that socioeconomic status plays in investment in human capital. Their model
allows family background to enter via the discounting rate of interest and facilitates
the identification of unequal opportunity versus unequal ability. Indeed, Regan et al.
(2007) were able to predict that economically disadvantaged individuals would “rationally” select less schooling, have lower lifetime earnings, and would have a higher
marginal rate of return to an additional year of education than other more affluent
students, holding other factors constant.
From the [critical] sociological perspective, Bourdieu (1986) explained that social stratification and reproduction are related to access, activation, conversion and
transmission of different forms of capital, among which economic capital plays a
fundamental role, but the notion of capital also embraces social and cultural forms
of capital. In other words, Bourdieu (1986) further explained that capital takes time
to be accumulated, has the potential capacity to produce profits, and to reproduce
itself in identical or expanded form. In this sense, capital contains a tendency to
persist in its being, and more importantly, it has the capacity of being transmitted
from generation to generation. Capital, according to Bourdieu (1986) is what allows
us to account for the structure and functioning of the social world.
Bourdieu’s forms of capital theory is well-known and has been cited extensively.
Instead of repeating this theory, I would like to call attention to a not as popular
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notion: conversion (Bourdieu, 1986). The concept of conversion can be explained as
follows. Although economic capital eases the acquisition or development of the other
forms of social and cultural capital, there is a possibility for conversions. That is,
there is this possibility of transformation or conversion in which individuals lacking
one form of capital can still invest time and energy to harvest other forms of capital.
To me, this view opens the possibility of a social and economic mobility which, even
if does not happen immediately and easily, can still be procured consciously.
In Figure 3.1 I also want to call attention to Bourdieu’s theory of field (Bourdieu,
1983) that Swartz (1997) deeply described in his book. In simple terms, the theory
of field is represented by the following equation (Bourdieu, 1983; Swartz, 1997)
[Capital ∗ Habitus] + f ield = actions,

(3.2)

In equation (3.2) we can see that the different forms of capital reflected in the
conical portion of Figure 3.1 interact with, or are modified by, habitus, which is the
series of strategies, outlooks, perceptions, interpretations, and dispositions toward,
which based on both time and our experiences help us make sense of the world
(Bourdieu, 1983, 1986). It is important to note that these strategies do not need to
be ‘rational’ in the strict sense of the word; that is, for person A one decision may
be the most adequate path to follow, whereas for person B the path followed by
person A might seem to be a mistake. All decisions would need to be contextualized
before being judged as irrational. These chaotic and to great extent unmeasurable
factors that account for habitus are represented in Figure 3.1 as those little red
circles surrounding each decision process.
The critical part of the contribution that these theoretical frameworks are making
to the conceptual understanding of this college-going decision process is that if we
go back to equation (3.2) one more time and stare at it critically and accounting
for what have been described so far, then we could state that to a great extent,
when we really account for our experiences, our forms of capital and the field we
are immersed into and in a specific time, we can confidently state that we all are
strategic in our decisions; yet our strategies could be perceived as irrational by other
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people surrounding us. This latter point will be continued in the discussion of the
Multidimensional rational choice theory.
Equation (3.2) also represents that entering into a field implies admitting the
rules of the game; these rules or codes of conduct socially modeled and accepted
intermingle in a additive manner with the interaction between capital and habitus.
All these factors together create and recreate the different and individualized ways
to perceive, and make sense of the present and necessarily influence our conduct
in the future based on previous advantages and disadvantages that we, as human
beings, have experienced. That is, all of these abstract concepts will finally affect
our actions and the decisions we have made and will continue to be making.
For this dissertation the field is postsecondary education, and these decisions are
college-going related. For simplicity, Figure 3.1 only accounted for a very linear —
and therefore, to some extent, limited– approach by merely accounting for deciding
to go to college, or not, after high school. Specifically, the analyses conducted were
focused on that very specific group of students who decided to enroll full-time in
college and choose between a two- and four-year public, in-state institution in 1992
or 1993. The sampling criteria is due to the fundamental need to account for as
similar students as possible before conducting the analysis, the trade-off of using this
sampling scheme is that the current approach leaves out of the analysis those students who delayed their entrance after graduating from high school, those students
who went to other types of postsecondary education institutions, and those who
did go to the institutions analyzed immediately after high school graduation, but,
for some reason could not enroll full-time during their first academic year. Despite
these limitations, the groups of students analyzed represent the highest percentage
of students who year after year are enrolling in the America’s postsecondary education system from at leas the past four decades (NCES, 2011; Dadashova et al.,
2011; Snyder and Dillow, 2011; Baum and Payea, 2011).

52
3.1.3 Multidimensional rational choice theory
In economics, the notion of utility maximization depicts human beings as always
thinking at the margin which could be understood as making decisions that are
more likely to yield positive outcomes while reducing the risk of failure (Friedman,
1953; Becker, 1976). More recently, researchers, both within and outside economics,
have seen the universal application of rational choice models to real economic and
social processes as problematic (Blaug, 2001; Hausman, 2005; Sen, 2004; Lee-Peuker,
2007). These criticisms refer to the extreme complexity of real problems to be modeled or accounted for. Critics claim, for instance, that altruistic, artistic, ethnic,
and cultural motivations cannot be satisfactorily explained under the concept of
utility maximization (Lee-Peuker, 2007; Sen, 2004). Indeed, behavioral economists
like Guth and Kliemt (2004) have claimed that human behavior is guided by principles other than rationality and selfishness and cannot therefore be considered to
be only “rational.” They further argued that evidence from psychology, behavioral
organization theory, behavioral decision theory, survey research, and in particular
experimental economics –and thus from “inside” economics itself— seems to indicate
that “explanations of human behavior based on rational choice and optimization,
except for the simplest cases, must be rejected” (Guth and Kliemt, 2004, p. 3). This
does not mean that people are irrational, but that decisions are rather bounded by
each individuals history, leading to a bounded rationality that is goal-oriented and
adaptive, but also emotional (Jones, 1999).
The theory of multidimensional rational choice, proposed by Lee-Peuker (2007),
reclaims and expands on the ideas of Habermas (1987), Jones (1999), and Guth and
Kliemt (2004). Understanding culture as the societal pool of knowledge about interpretation patterns, which form the symbolic foundation of mutual understanding
that allows individuals a degree of freedom to make choices for constructing lines of
action, Lee-Peuker (2007) proposed that ‘cultural rationality’ or rationality of culturally conveyed conventions “encompasses all forms of behavior that are deemed
proper and appropriate and which, in this sense, can be seen as inter-subjectively
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reasonable and hence rational” (Lee-Peuker, 2007, p. 22). Therefore, apparent irrational decisions can be totally rational for those of other cultures and constitutions,
and vice versa.
Closely following Bourdieu, Lee-Peuker (2007), argued that culture has its own
rationality, which is realized through the connection of actions with general concepts
of life intelligible to all. She further argued that culture exerts a power which
facilitates the establishment of social cohesion and order. The power of culture is
so big that it defines and redefines social interaction, “a person may know very well
what action is best for them [—and those they care about–], and yet they might
find themselves unable to choose it” (Lee-Peuker, 2007, p. 2). This inability to
choose the ‘logical choice’ is what Selten (1990) denoted as acrasia, or what Guth
and Kliemt called “boundedly rational decision-making (2004, p. 16).
3.1.4 Implications for college-going decisions
Proponents of human capital and rational choice theories, along with status attainment research, would vigorously argue that choosing to enroll in a community
college when there is a possibility of enrolling in a four-year institution would be nonsensical. Kubara (1975) started his paper asking “[c]an you do wrong knowingly?”
(Kubara, 1975, p. 215). In this dissertation, all the students selected went to college
after graduating from high school and enrolled full-time during their first year. In
addition, all the participants who enrolled in a two-year institution had academic
credentials, abilities, and socioeconomic conditions comparable to students enrolled
in a four-year college. In one way or another all these students went through the
popular model of college choice, they were predisposed to go, they search for information, and chose to enroll (Hossler and Gallagher, 1987). This model of college
choice, however, is focused on the searching of four-year colleges and universities
that are the best fit for high school students, it is clear that Hossler and Gallagher
(1987) did not consider the choice of a two-year college as an option in their model,
even though 50% of the college enrollment growth during the 1980s —which the
period of time when this paper was published– was absorbed by community colleges
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(Kane and Rouse, 1999).
Community college choice still is an understudied topic, the reality, however, is
that hundreds of thousands of students every year are selecting the two-year sector
and despite the constant increase of students enrolled in this sector for the past
five decades (Provasnik and Planty, 2008), since 2010 there has been a decrease
of enrollment. This decrease means that 400,000 students are not being accepted
(Rhoades, 2012) because community colleges are capping admissions due to insufficient amounts of resources to accommodate the increasing demand of post-secondary
education. The important question, however, should be focused on those high school
graduates who are choosing the two-year sector as their best option. In this sense, as
Kubara (1975) would ask, are these two-year students choosing wrong knowingly?
As shown in the literature reviewed, past research has presented very compelling
arguments to depict community colleges as a bad choice. In this dissertation, however, I am arguing that when similar students are compared and the effort is made
to achieve more leveled comparisons, community colleges may be a positive and
even strategic alternative for college choice, specially for minority students. The
methodological approaches, discussed next, will ensure that a) all the students chosen for this study had similar probabilities to go to a four year institution as their
first option (with the use of propensity score matching) or b) I will offer a correction coefficient based on the probability of enrolling in a four-year institution (using
the two Heckman two-stage model). In either case, their probability of inclusion or
enrollment in a four-year institution is fundamental in order to be able to evaluate
whether community colleges are a strategic choice for all or only for some students
in the comparison samples.
In summary, in this theoretical section I have briefly highlighted three theories
that when taking together illuminate college-going decision processes. Going from
the deemed value that investment in human capital has had in our society, moving
then to the role that the forms of capital and habitus play in the decision to go,
and where to go. It is important to note, however, that such decisions are not
happening in a perfectly meritocratic society, on the contrary, each decision needs
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to account for the field, which in this case is a stratified society in where going to
one institution or another has monetary and emotional implications. These three
theoretical lenses are especially important for this dissertation because the analyses
will be based on the assumption that one can observe students with the ‘same
statistical probability’ of having started in a four-year institution, but one group of
them decided to start in a two-year college. The theories presented have helped me
to understand the multidimensional complexity surrounding college-going decisions
and, more importantly, that deemed “illogical decisions” merit cultural sensitivity.
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CHAPTER 4
METHODS

4.1 Methods
In this section, the steps followed to study the impact of the community college
sector on students’ educational and occupational outcomes are presented. The first
sub-section accounts for the research questions, then the description of the methodologies, data analysis, data sources, and variables used in the analyses conducted
are introduced. The final sub-section describes the limitations of the dissertation.
This is a quantitative study based on the Education Longitudinal Study of 1988
(NELS:88-2000), a nation-wide, longitudinal, panel sample of middle and highschool students who were followed into adulthood. NELS documented the transition
from school to work and into adulthood, gathering information at several points in
time of the nationally representative cohort of students invited to participate. The
information gathering of NELS occurred between 1988 and 2000. Among the most
important characteristics of NELS is that as part of the data collection, official
school transcripts were gathered directly from institutions with written permission
of the participants and their parents. These school transcripts, accounting for academic achievement before post-secondary enrollment, were central in the creation
of comparison groups as described below.
4.1.1 Research questions
The specific research questions that this dissertations will address are:
1. What is the effect of initial enrollment in an in-state, public two-year college
on educational and occupational outcomes compared to the effect of initial
enrollment in an in-state, public four-year institution for full-time students
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with similar probabilities of having started in an in-state, public four-year
institution immediately after graduation from high school?
From the previous question the following more specific sub-questions were
obtained.
a) Do students who have the same probability of starting in an in-state, public four-year college but enrolled in an in-state, public community college
have statistically significant lower probabilities of attaining a bachelor’s
degree by 30 years of age than students who first enrolled in an in-state,
public four-year institution?
b) Do students who have the same probability of starting in an in-state,
public four-year college but enrolled in an in-state, public community
college have statistically significant lower annual income salary by 30
years of age than students who first enrolled in an in-state, public fouryear institution?
c) Are students who have the same probability of starting in an in-state,
public four-year college but enrolled in an in-state, public community
college more likely to have lower annual income after accounting for a
poverty-threshold indicator than students who first enrolled in an instate, public four-year institution?
b) Do students who have the same probability of starting in an in-state,
public four-year college but enrolled in an in-state, public community
college have statistically significant higher probabilities of being below
poverty level by 30 years of age than students who first enrolled in an
in-state, public four-year institution?
d) Are students who have the same probability of starting in an in-state,
public four-year college but enrolled in an in-state, public community
college less satisfied with their overall employment situation than students
who first enrolled in an in-state, public four-year institution?
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2. How do the previous estimations vary when disaggregating the analyses by
gender and ethnicity?
The aggregated and disaggregated hypotheses are summarized in Table 4.1.
Table 4.1: Aggregated and disaggregated hypotheses tested regarding the effects of
community colleges
Samples

Pub. 2-year

Aggregated ALL

Pub. 4-year

ALL

Females

Females

Males

Males

Sex

White

White

Black & Hisp

Black & Hisp

Ethnicity

Outcomes
a) π BA attainment
b) Annual Salary
c) Annual salary after
poverty Threshold
d) π below pov. Threshold
e) Job Satisfaction
a) π BA attainment
b) Annual Salary
c) Annual salary after
poverty Threshold
d) π below pov. Threshold
e) Job Satisfaction
a) π BA attainment
b) Annual Salary
c) Annual salary after
poverty Threshold
d) π below pov. Threshold
e) Job Satisfaction
a) π BA attainment
b) Annual Salary
c) Annual salary after
poverty Threshold
d) π below pov. Threshold
e) Job Satisfaction
a) π BA attainment
b) Annual Salary
c) Annual salary after
poverty Threshold
d) π below pov. Threshold
e) Job Satisfaction
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In Table 4.1 π represents the probabilities of baccalaureate degree attainment
and being below poverty level, respectively. The research questions were disaggregated by sex and ethnicity accounting for the outcome variables analyzed in this
dissertation. These hypotheses represent novel approaches in the study of community college effects. For instance, instead of including a dummy variable accounting
for the respondent’s sex, disaggregated analyzes by sex and gender will be performed. That is, outcomes of female students who started in a public, in-state two
year institution will be compared to the outcomes of statistically identical female
students who received treatment in the form of having started in a public, in state,
four-year institution. Similar analyses will be conducted for males. Outcomes of
males who started in a two-year college would be compared against the outcomes
of males who started in a four-year institution.
In the case of ethnicity there were not enough observations to create different
samples for Hispanics and African American students. That is, given that the
sample size was restricted to full-time, first time, full-time students who graduate
from high school and immediately enrolled in either, a two- or four year college, the
resulting number of African American and Hispanic students who were identified in
the NELS data was relatively small. This was the reason to merge African American
and Hispanic students as a homogeneous group as shown in the last row of Table
4.1. It is worth emphasizing that all the groups of matched participants were tested
on the balancing function assumption described later in this section.
4.2 Methodology and data analysis
For the past five decades, there have been consistent findings regarding the negative
impact of the community college sector on the likelihood of graduating from a fouryear college. Although a recognized need to compare similar students’ populations
has been present for the last 30 years, methodologies that could handle previous
disparities in the student population were unfeasible, not publicly available due to
limited technology. Before these new methodologies were available, most of the
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researchers used different types of regression analyses, assuming that by including
relevant covariates or variables in their models, fair comparisons and conclusions
could be reached. While some new statistical technologies, with statistical power to
handle the mentioned disparities in the students’ populations, started being published in 1979 and 1983 with the seminal works of Heckman (1979) and Rosenbaum
and Rubin (1983), computational restrictions made the use of these methodologies
very difficult. It was not until recently that these methods started being implemented, especially in education (Fan and Nowell, 2011).
This dissertation is based upon a very strong assumption. That we can successfully identify students who have the “same statistical probability” of having started
in a public, in-state four-year institution, but for some reason, decided to start in
a public, in-state two-year college. Only when, and if, these two groups of students
are identified, the causal effect of community colleges on a set of outcomes can
be assessed. The challenge then starts with the identification of these two groups.
To address this challenge this dissertation will rely on the use of Propensity Score
Matching (PSM), which is a technique that accounts for large statistical power once
the assumptions are met and the groups are identified (Rosenbaum and Rubin,
1983). In addition I will test whether the Heckman two-stage approach (Heckman,
1979) render similar results than the already tested propensity score matching. At
this respect, it is worth mentioning that although the two techniques pursue the
same objective —to reduce bias and get closer causal estimations–, they are based
on completely different assumptions. Both approaches are described in the following
sub-sections.
4.2.1 Propensity Score Matching
Propensity Score Matching (PSM) is based on the assumption that treatment assignment and selection are fundamentally based on observables. These observables
are conceptualized as all the information upon which the researcher was able to
gather data on the sample of interest. Depending on the type and purpose of the
study, these data would vary. For instance, in this dissertation the relevant data
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account for as much of the school and sociological backgrounds of the participants,
such as grades, parental support, status socio-economic, schooling expectations and
aspirations, number of siblings, number of children, preparations for SAT exams,
among others. Using all this information, PSM is capable of recreating natural
treatment and control groups with the purpose of resembling experiments in which
some participants receive some type of treatment and their results are compared to
the statistically created control groups. For example, PSM is currently being used
by the Center for Disease Control and Prevention (Pattanayak and Rubin, 2010)
to study in vitro fertilization with the purpose of estimating the consequences of
transferring one or two embryos to ‘matched’ samples of patients to study the effects of these types of fertilizations on pregnancy rates, multiple births, and other
outcomes.
PSM has not been limited to the natural sciences but has been broadly used in
economics and sociology (Becker and Ichino, 2002). Indeed, PSM is currently one
of the most innovative technologies used to test for causality in the social sciences.
Nonetheless, its presence in educational research has been rather scant. In fact,
Fan and Nowell (2011) have just published a methodological brief introducing the
readers to the propensity score matching method for educational research.
Given that the main concern upon which this dissertation is based is a failure to
account for systematic differences in students populations, which has arguably led
to biased or misleading estimations of the effects of community colleges on any type
of outcomes compared, the use of a technology capable of identifying comparable
students opens the possibility to reevaluate the impact of community colleges.
To explain the PSM method the original work presented by Rosenbaum and
Rubin (1983) was closely followed. These authors considered the case of two treatments, numbered 1 and 0. In principle, each participant —or the ith of the N
units– under study has both a response r1i that would have resulted if it had received treatment 1, and a response r0i that would have resulted if it had received
treatment 0. In this formulation, causal effects are comparisons of r1i and r0i , for
example r1i − r0i . In a sense, estimating the causal effects of treatments is a missing
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data problem. That is, each participant receives only one treatment, we can only
observe one outcome r1i or r0i , but not both. Consequently, comparisons of r1i and
r0i imply some degree of speculation (Rosenbaum and Rubin, 1983, p. 41).
The N units in this study are viewed as a simple random sample from some
population, and the quantity to be estimated is the average treatment effect defined
as
E(r1 ) − E(r0 ),

(4.1)

Where E(·) denotes expectation in the population. That is, due to the impossibility
to observe units twice, given the missing data problem just stated, it is necessary
to find a way to observe units as similar as possible based on observables or pretreatment characteristics. Once we achieve that observation, we can estimate the
expected average treatment effect. To accomplish this Rosenbaum and Rubin (1983)
proposed the propensity score as follows
e(x) = pr(z = 1|x)

(4.2)

Where e(x) is the propensity score, or the propensity towards exposure to treatment (z = 1) given the observed vector of covariates x which accounts for all the
pre-treatment observed characteristics from the participants assumed to include all
covariates that are both used to assign treatments and possibly related to the responses (r1 , r0 ). More importantly, every unit in the population has a chance of
receiving each treatment assignment, in addition treatment assignment z and responses (r1 , r0 ) are known to be conditionally independent given x.
In a quasi-experimental setting, we rarely have control of all the influential covariates that can predict propensities towards exposure to a treatment. As mentioned,
what researchers have in reality is the vector x which in the best case scenario is a
close representation of the theoretical vector of truly influential covariates v. This
vector v is what theoretically would allow researchers to find the causal effect (or
unconfoundedness) and is represented by
(r1 , r0 )⊥z|v,

0 < pr(z = 1|v) < 1, ∀v.

(4.3)

63
Where r1 and r0 are responses and treatment assignment are conditionally independent given v which is a vector of truly influential covariates. Equation (4.3) is
also know as the “strongly ignorable treatment assignment”, which is perhaps one
of the most important and criticized assumptions of PSM. Many, including Heckman, have argued that the ignorability is based on not knowing that being treated
has consequences or externalities (either positive or negative). Contrary to this interpretation, however, this assumption means that the outcomes are conditionally
independent of treatment assignment given the set of important explanatory variables or covariates v. In plain words, it implies that having started in a four or a
two-year institution has no effect whatsoever on the outcome of interest (r1 , r0 ) conditional on the set of important covariates v. What is really important to consider
are the resources or predictors that led students to start in one institution or the
other and then compare students who are identical on those resources or predictors.
The comparison conditional on these predictors are what in the end will impact students’ outcomes. That is, what is fundamentally important for students’ unbiased
comparison of their outcomes are not the type of institutions attended but their
classes taken, grades obtained, parental SES, support of high school counselor and
teachers received, having taken courses to prepare SAT, or a similar test, the value
placed to higher education, their expectations, and motivations (for the complete
list of predictors, see Tables A.1 and B.1).
In equation (4.3) we also know that all N participants or units have a probability
of receiving treatment, in this dissertation, it means that all students had a conditional similar probability of having started at a four-year college. The ‘treatment
being strongly ignorable assumption’ holds when the empirically observed vector
of pretreatment characteristics x equals the truly important vector of pretreatment
characteristics v. In the context of this study, this translates into finding treated
individuals that could have been controls, and controls that may have received treatment, or as four-year college students that may have been two-year college students
and two-year college students that may have been four-year college students.
Even though what has been presented so far is very important, one of the most
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important equations of PSM is called the balancing score:
x⊥z|b(x).

(4.4)

Where b(x) is a function of the observed covariates x such that the conditional
distribution of x given b(x) is the same for treated (z = 1) and control units (z = 0).
Also, the propensity towards treatment and the balancing score, e(x) = b(x), are
the same when all the covariates are balanced. This equality is tested in PSM, once
a pair of participants is matched based upon their propensity score (e(x)), each of
their observed covariates is tested against each other. If as a result of these series of
tests a single covariate is found to be statistically significantly different in a pair of
matched participants, the findings will be biased. Equation (4.4) is tightly related to
all what has been presented so far. That is, if the balancing score (b(x)) works, then
the propensity score that would render a series of matched pairs of units (one treated
and one non-treated) would mean that the treatment is strongly ignorable given x.
Then the difference between treatment and control means that each value of the
balancing score renders an unbiased estimate of the treatment effect at that value.
Consequently, conditioning on the balancing score pair matching, sub-classification
and covariance adjustment can produce unbiased estimates of the average treatment
effect. All this is better represented in equation (4.5)
E{r1 |b(x), z = 1} − E{r0 |b(x), z = 0} = E{r1 − r0 |b(x)}.

(4.5)

The process represented in equation (4.5) is the following, a balancing score b(x) is
randomly sampled. One treated, z = 1 and one control, z = 0 units are sampled and
matched conditional on b(x). Then the expected difference in response to the two
treatments for the units in the matched pair is unbiased and equal to the average
treatment effect at b(x). In other words, under strongly ignorable treatment assignment, units with the same value of the balancing score b(x) but different treatments
can act as controls for each other, in the sense that the expected difference in their
responses equals the average treatment effect.
Finally, as briefly mentioned above it is important to emphasize that when the
strongly ignorable treatment assumption is met, then the balancing score is the same

65
as the propensity score
b(x) = e(x)

(4.6)

The propensity score was estimated in this dissertation using a logit model whose
estimates of these probabilities are posterior predictive probabilities of assignment
to treatment 1 for a unit with vector x of covariates (Rosenbaum and Rubin, 1983).
The paper presented by Rosenbaum and Rubin (1983) represents the conceptual
and theoretical approach of PSM, in the application, however, there is a practical
limitation. Given that the propensity score is a continuous variable ranging from
0 to 1, the probability of observing two units with exactly the same value of the
propensity score (or a perfect match between a treated and a control participants)
is in principle zero. To solve this problem several methods (e.g., nearest-neighbor
matching, radius matching, kernel matching, and stratification matching) have been
proposed in the literature —for a complete survey on these methods see Becker
and Ichino (2002). In this analysis, two of these matching methods were used:
stratification and kernel. If all the assumptions presented so far hold, the selection
of any matching mechanism would render similar outcomes. In this sense, I decided
to use these two mechanisms as a strategy to test for robustness in the findings.
In the following lines, the two matching mechanisms used in this dissertation
are briefly described. According to Becker and Ichino (2002), with Kernel Matching all treated participants are matched with a weighted average of all controls
with weights that are inversely proportional to the distance between the propensity
scores of treated and controls. That is, the participants that are the closest to each
other would practically have a simple differentiation in the outcome of interest, however, the more dissimilar their propensities are, the less direct this differentiating
procedure would be.
The stratification method consists of dividing the range of variation of the
propensity score in intervals such that within each interval treated and control units
have on average the same propensity score. In each interval or block the covariates are balanced. Hence, letting q index the blocks defined over intervals of the
propensity score, within each block the program computes.
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In summary, PSM takes as much information as possible from background variables to create matched samples, but the balancing function penalizes for using too
many of these variables because for every increase in the number of these background variables an extra test related to the balancing function will be performed.
Consequently, the likelihood of not meeting the balancing function will increase. If
the balancing function is not met, biased estimations will still be found.
Given the purpose of this dissertation, PSM opens the possibility to create identical comparison groups of two- and four-year college students to more fairly evaluate the causal effect of community college on student educational and occupational
outcomes. Based on the national sample analyzed, PSM can render generalizable
findings based on analyses of similar students. In addition, in accordance with the
research questions, more nuanced analyses will be conducted to assess institutional
effects disaggregating the final samples in sub-samples of same gender and ethnicity.
4.2.2 Heckman two-stage selection on unobservables
The second approach on which this dissertation is based corresponds to the Heckman “sample bias” approach. This method aims at undermining “the bias that
results from using non-randomly selected samples to estimate behavioral relationships as an ordinary specification error or “omitted variables” bias (Heckman, 1979,
p. 153). Contrary to the “behavioral indexing assumptions or mechanisms” on
which Propensity Score Matching is based, the Heckman two-stage estimation takes
both observable and unobservable information —or missing data– found in the samples. Heckman states that in the analysis of sample selection bias it is feasible to
take the observed information of the non-randomly assigned samples to obtain an
estimation that accounts for the “missing data or the omitted variables” that originated the specification error in the first place. Once these estimated values are
found, they can be used as regressors in the final outcome model(s) using rather
simple estimation methods such as OLS, logit and probit models (Heckman, 1979,
p. 153).
In plain words, Heckman is concerned with sample selection bias, which in this
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case refers to conducting analysis on individuals not having equal opportunities to
participate in the treatment or training program, such as attending college or not.
This problem is also known as analyzing censored samples or individuals for whom
their probabilities of participating into treatment were truncated. Consequently,
in the absence of a statistical correction, the analyses would be reflecting not the
“effectiveness” of the treatment, but rather the fact that the participants were systematically different from non-participants regardless of treatment. Congruently
with this dissertation, treatment is defined as enrolling in an instate, public fouryear institution as opposed to enrolling in an in-state, public two-year college.
The Heckman approach allows for selection into the program on the basis of
unobserved components of outcomes. Following Heckman et al. (1999, p. 87) different from the indexing mechanisms like PSM, an econometric approach to address
selection on unobservables starts by postulating two functions
Y1 = g1 (X, U1 ) and Y0 = g0 (X, U0 ),

(4.7)

where U0 and U1 are unobservables or error terms (residuals) not accounted for by the
model specification or structural outcome equations. A fundamental assumption is
called “separability of the unobservables” which is important because in this context
there is an endogeneity problem, the expected value of the error term conditional on
the covariates X for treated and control participants is not zero, E(U1 |X) 6= 0 and
E(U0 |X) 6= 0. The separability assumption (Heckman et al., 1999, p. 58) “enables
us to isolate the effect of self-selection, as it operates through the error term, from
the structural outcome equation.” Furthermore, separability of the unobservables
allows for selection into the treatment on the basis of unobserved components of
outcomes (Heckman et al., 1999, p. 87).
E(Y0 |D = 0, X) = g0 (X) + E(U0 |D = 0, X),

(4.8)

where Y0 is the outcome for the control group, represented by D = 0, given a series
of covariates or predictors X plus the residual or error term E(U0 ) for the control
group conditional on their predictors X. Similarly to equation (4.8), we can fit
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equation (4.9) shown next:
E(Y1 |D = 1, X) = g1 (X) + E(U1 |D = 1, X),

(4.9)

where Y1 is the outcome for the treated group, represented by D = 1, given a series
of covariates or predictors X plus the residual or error term E(U1 ) for the treated
group conditional on their predictors X.
The major problem leading to an endogeneity issue is that the last term of the
right hand side (RHS) of equations (4.8) and (4.9) do not equal zero. That is,
the expected values of the error terms conditional on the covariates are not zero:
E(U0 |D = 0, X) 6= 0 and E(U1 |D = 1, X) 6= 0.
Where does the bias come from?
In order to explain the value and relevance of the Heckman two-stage model for this
dissertation, in this subsection I will start by explaining on a more detailed manner
where the bias is coming from. To do so, I will first present a context in which
the main assumptions of the OLS regression are met and consequently, a context in
which there is no bias due to self-selection. After that, I will move to a context in
which self-selection becomes an issue that is necessary to be addressed in order to
get coefficients that are closer to causal estimations.
Based on equations (4.8) and (4.9) we assume separability between X and
(U0 , U1 ) so that
Y1 = g1 (X) + U1 and Y0 = g0 (X) + U0 ,

(4.10)

where for simplicity we assume that E(U1 |X) = E(U0 |X) = 0, and E(Uji Uj 0 i00 ) =
σjj 0 , i = i0 , and E(·) = 0, i 6= i00 . That is, if the expected value of the error term is
zero conditional on X and if and individual’s decision to select treatment is correlated with this individual previous decision to select treatment (σjj 0 if i = i00 ) but is
independent of other individuals’ decisions (0 if i 6= i00 ), then the structural equations
shown in (4.10) do not depend on unobservables and the population parameters can
be estimated with a simple least squares regression in the form
E(Y1 |X1i ) = X1i β1 ,

(4.11)
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similarly, the specification with sample data and also in the absence of bias based
on unobservables the treatment on the treated parameter is simply
E(Y1 − Y0 |X, D = 1) = g1 (X) − g0 (X) + E(U1 − U0 |X, D = 1),

(4.12)

in this sense, we can see that equation (4.12) combines structure and error in a single
equation (Heckman, 1979; Heckman et al., 1999). Unfortunately, equations (4.11)
and (4.12) are ideal cases; most of the time researchers see something like this
E(Y1i |X1i , sample selection rule) = X1i β1 + E(U1i |sample selection rule),

(4.13)

i = 1, ..., I, where I is the total number of observations and we only observe I1 < I,
then we have a missing data problem or omitted variable bias. That is, we only have
observations for Y1 when Y0 ≥ 0, while there are not observations for Y1 if Y0 < 0
(Heckman, 1979). This problem translates into the following equation

E(U1i |X1i , sample selection rule) =
E(U1i |X1i , Y0 ≥ 0) =

(4.14)

E(U1i |X1i , U0i ≥ −X0i β0 ),
It is important to note that the U0i ≥ −X0i β0 term in equation (4.14) comes from the
regression equation for Y0 where E(Y0i |X0i ) = X0i β0 + U0i , consequently, accounting
for the separability assumption, we can clear out U0i leading to U0i ≥ −X0i β0 .
In the case of independence between U1i and U0i , so that the data on Y1i are
missing randomly, the conditional mean of U1i is zero, and we have no bias based
on unobservables. Generally it is nonzero, which means that the selected or treated
sample regression function depends on X1i and X0i . Regression estimators of the
parameters of equation (4.9) omit the final term of equation (4.15) as a regressor, so
that the bias that results from using non-randomly selected samples to estimate behavioral relationships is seen to arise from the ordinary problem of omitted variables
(Heckman, 1979, p. 155). The subsample regression function is
E(Y1i |X1i , Y0i ≥ 0) = X1i β1 + E(U1i |U0i ≥ −X0i β0 ),

(4.15)
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which translates to
B(X) = E(U0 |X, D = 1) − E(U0 |X, D = 0) 6= 0,

(4.16)

where B(X) 6= 0 represents the bias in the estimation. The goal is to set B(X) = 0
not disregarding (U0 , U1 ) but accounting for them and for the valuable information
provided to us by X and D (Heckman et al., 1999).
The conventional econometric approach for addressing selection bias partitions
the observed variables X into two not necessarily disjoint sets (Q, Z), where Q accounts for those variables in the outcome equation (see equation (4.10)), Z accounts
for variables in the participation or treatment equation, finally some restrictions are
postulated (Heckman et al., 1999). By definition, the exclusion restriction assumption is that some variables appear in Z but not in Q, in other words, it assumes that
certain variables only affect the probability of receiving treatment, but have no effect
on the outcome variable. The importance of the exclusion restriction is fundamental when dealing with cross-sectional data. With panel data, exclusion restrictions
are not required to justify matching as an estimator. According to Heckman et al.
“[e]xclusion restrictions are natural in the context of panel data models where the
variables in the outcome equation are measured in periods after the decision to
participate in the program is made” (1999, p. 88).
In addition, by convention it is assumed that the model is constrained so that
the bias B(X) only depends on Z —or the participation equation– through a scalar
index. This scalar index is typically obtained by estimating the parameters of the
probability that Y0i ≥ 0 using probit analysis for the full sample. The characterization of selection bias as a function of a scalar index is based on the index
IN = H(Z) − V , where IN represents the net utility of program participation,
H(Z) is the mean difference in utilities or discounted earning between the treated
and and control states, and V is the cost of participation plus the outcome associated with non-treatment after some sort of treatment was offered at time k (Y0k ). In
this econometric approach the treatment indicator D equals one (people choosing to
be participate in the treatment) when IN > 0 and equals zero otherwise, resulting

71
in
Pr(D = 1|Z) = FV (H(Z)),

(4.17)

where FV is the distribution of cost of participation plus outcomes in the absence
of treatment times H(Z) or the mean difference in utilities or discounted earnings
between the treatment and control states.
The conventional econometric selection model further assumes that the dependence of D and the unobservables U0 and U1 arises only through V and that Q
and Z are independent of U0 and U1 . The bias B(Z) –related to participation
probabilities- and the main gains of the unobservables, E(U1 − U0 |Z, Q, D = 1),
depend on Z only through the index H(Z) —mean difference in utilities or discounted earnings between the training and non-training states. When FV is assumed to be strictly monotonic almost everywhere, equation (4.17) can be rewritten
as H(Z) = FV−1 (Pr(D = 1|Z)) meaning that the bias and mean gain terms depend
solely through the probability of participation P . According to (Heckman et al.,
1999) the bias is now given by
B(P (Z)) = E(U0 |P (Z), D = 1) − E(U0 |P (Z), D = 0).

(4.18)

This is what Heckman et al. (1999) call the “index sufficient” representation
where P (Z), or equivalently H(Z), is the index of interest.1 Conventional econometric selection models assume that the latent variables V, U0 , U1 are symmetrically
distributed around zero. This assumption implies that the bias B(P (Z)) is symmetric around P (Z) leading to have an average bias of zero.
Heckman (1979) states that if we assume that h(U1i , U0i ) is a bivariate normal
density function, we will have
E(U1i |U0i ≥ −X0i β0 ) =
1

σ10
1

(σ00 ) 2

λi ,

(4.19)

According to (Heckman et al., 1999), in behavioral models of program participation and pro-

gram outcomes the cost of participation, c, may play the role of V assuming that it is independent
of other variables. Y0k also could play that role provided that we condition on observed variables
in forming the probability, and that the residual from this conditioning is independent of all the
explanatory variables in the model.
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and E(U0i |U0i ≥ −X0i β0 ) =

σ00
1

(σ00 ) 2

λi ,

(4.20)

where σ10 is the covariance of U1i and U0i , and σ00 is the standard deviation of U0i
λi =

φ(Zi )
φ(Zi )
=
,
1 − Φ(Zi )
Φ(−Zi )

(4.21)

where φ and Φ are the probability density function and the cumulative distribution
function for a standard normal variable, respectively, and Zi = −

X0i

1

(σ00 ) 2

. “λi ” is

the Inverse Mills Ratio, or the Hazard which is a function of the ratio of the normal density function divided by the cumulative distribution function of the normal
times Zi which is a latent index function that accounts for the probability of receiving treatment. Overall it is a correction for some kind of selection bias, meaning
that there is non-random selection into the treatment. Heckman describes λi as
“a monotone decreasing function of the probability that an observation is selected
into the sample” (1979, p. 156). From a practical standpoint, both σ00 , σ10 , and λi
jointly mean that as the propensity to get into the sample through them increases,
the more serious the selectivity problem is, because there would be participants who
for sure were to receive treatment, and given that space is limited, there were other
students who had no chance to get into the treated group. On the other hand, if
there is no correlation between the errors, then there is no selectivity problem since
the divisor in equations (4.19) and (4.20) would be zero. In the case of no selectivity,
as mentioned before, simpler methods like the least squares approach may efficiently
estimate the parameters of interest.
The full statistical model for normal population disturbances can now be developed. The conditional regression function for selected samples may be written
as:
E(Yji |Xji , Y 0i ≥ 0) = Xjiβ1 +

σ10
1

(σ00 ) 2

λi ,

(4.22)

All what has been presented so far is based on econometric theory, in practice
researchers do not know λi , but if we have information on Y1i if Y0i ≥ 0 then we can
estimate Zi and hence λi using the following procedure:
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1. Estimate the parameters of the probability that Y0i ≥ 0 using probit analysis
for the full sample.
2. From this estimator of one can estimate P (Zi ) or the “index sufficient” and
hence λi .
3. The estimated value of λi may be used as a regressor in a least squares regression equation or other analytic technique depending on the type of the
outcome variable on the selected subsample (Y1 ).2
Heckman’s estimation is the most popular selectivity bias correction method,
but not the only one. The Heckman estimator, like many parametric methods,
imposes restrictive assumptions on the data generating process and relies heavily
on distributional forms of the unobservables. In the propensity score matching we
do not have to assume anything on the unobservables, they are not there. I believe
that accounting for the two of the most powerful mechanisms to address the same
problem represents an important contribution of this dissertation. In the following
subsection a comparison of both approaches is briefly presented.
4.2.3 Comparison of PSM and Heckman control function methods
The Heckman control function or two-stage model and PSM models have a similar
purpose, to reduce bias in the estimations of the treatment effects. Nonetheless,
they follow different approaches, Figure 4.1 summarizes both methods and accounts
for their relevance in this dissertation.
In Figure 4.1 we can see that both approaches start with a similar question, can
we directly estimate an unbiased outcome from a treatment as it is accomplished
in real experiments? Given that in the social sciences this approach is not very
2

It is worth emphasizing that following Van de Ven and Van Praag (1981) the binary outcomes

for the two stage equation (baccalaureate degree attainment and probability of being above poverty
level and overall job satisfaction) will use probit models, whereas for annual salary, the outcome
equations will be based on OLSs.
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Figure 4.1: Comparison between PSM and Heckman approaches. In this Figure we
see that both approaches start with a similar logic, both calculate the probability
of receiving treatment as a way to create similar comparison groups, or compensate
for differences in treated and control groups.
feasible, the important set of subquestions are: who received treatment? why the
treated received treatment and the untreated did not receive treatment? Is there a
self-selection problem, in other words, were all potential participants able to participate in the treatment? Given that in the American higher education system both,
students are self-selecting themselves and also postsecondary education institutions
(four-year colleges, mainly) are selecting their students,3 we need to account for
the probability of receiving treatment, or in this case, the probability of starting
in a four-year college, before we are able to estimate the sector effects (two- versus four-year colleges’ effects) on any type of outcome measured. The remaining
boxes showed in the Figure 4.1 are only the summary of what was presented in the
methods section.
3

Given that at least for the past two-years (2010, 2011) community colleges have started to cap

admissions, it seems that even two-year institutions have started to select their students (Rhoades,
2012); given the age of the data analyzed, however, this selection in the two-year sector is assumed
not to be problem in this dissertation.
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The methodological approaches presented have been designed to test for validity.
Regarding PSM, as explained before, the balancing score is the most important
probe of this validity. If a single covariate is statistically significantly different
between treated and control groups, no validity can be achieved. In addition, if only
a small percentage of the 0–1 probability spectrum is covered given the covariates
the outcomes will still be biased. This fact has brought concerns about PSM being
driven by a “kitchen sink” force because researchers need to use many variables,
perhaps without thoughtful theoretical considerations, only to try to cover as much
of the 0–1 probability of receiving treatment. In addition, PSM can shrink sample
sizes depending on the matching mechanism that is used. I avoided that problem
by using two matching mechanisms that did not drop cases, they rather look for
similar cases that compensate for differences either using a Kernel function or a
stratification method.
The Heckman control function approach relies on the bivariate normal distribution of the unobservables, which has been criticized in the past. This criticism is
also why I am also relying on a distributional-assumption free methodology, such as
the PSM.
Finally, to test the performance of the tests, and to add more strength to the
arguments, different specifications were used to account for how college expectations
can influence on a causal manner the the variation of educational outcomes, above
and beyond the sector effects of two- and four-year colleges.
4.2.4 Data sources and variables used in the analysis
This study relies on data obtained from the most widely used and consequently
important nationally representative sample of academic and professional trajectories
of youth in America: the National Education Longitudinal Study (NELS:88-2000).
NELS followed a nationally representative cohort of 8th graders for a period of 12
years. The data gathering started in 1988 and had follow-ups in 1990, 1992, 1994
and 2000. The base year and the four follow-ups included 12,144 individuals (Curtin
et al., 2002). It was designed to document the transition from school to work and
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into adulthood. Among the most important characteristics of NELS is its ability of
having captured official transcript information accounting for grades, financial aid in
the forms of loans, schools of enrollment, zip codes of participants, and even mailing
addresses of the first and last post-secondary education institutions ever attended
by each participant. Another advantage is the length and scope of its coverage
which can help researchers to more powerfully account for individual variability in
the estimation of the results.
4.2.5 Variables of Interest
On of the dependent variables is bachelor’s degree by 2000 (BachBy2000) which is a
binary variable accounting for the attainment of a baccalaureate degree or more by
the year 2000. As will be shown below, both treated and controls will have at least
8 years to complete this degree, independently of their first institution of enrollment
(two- or four-year colleges). For BachBy2000, 1 means that the participant attained
at least a Bachelor’s degree; on the other hand, 0 accounts for those individuals who
did not attain a four-year degree by the year 2000.
The occupational outcome variables analyzed account for the individual annual
salary of each participant by 1999 (salary99). In addition, a measure of poverty level
threshold that more deeply explores whether a person is above or below poverty level,
conditional on marital status and number of dependents will be subtracted from
salary99. From this subtraction a new variable accounting for individual income
will be analyzed. Given that some individuals are likely to have a negative amount
after this subtraction, yet another variable will be created. This new variable will
have a value of 1 if an individual is below poverty level and zero otherwise. Finally,
a measure of overall job satisfaction is included.
First sampling scheme
The longitudinal, panel nature of this study favored the division of the participants
into treatment and control groups. I purposely defined these two groups in a rigorous
manner to make the propensity score account for almost identical individuals who
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only differed by their first postsecondary institution of enrollment. These groups of
students have the following characteristics:
• All students expected to graduate from college in the Base-Year (ExpectBY),
First follow-up (Expect90) and second follow-up (Expect92).
• All students had a full time enrollment status (FulltimePSE) during their
first academic year in a postsecondary institution (in 1991-1992 or 1992-1993
academic years, allowing in this sense for 9 or 8 years respectively to attain a
college degree).
• All students attended a public, in-state postsecondary institution (PSEFIRIO).
• The only difference in these groups of students is accounted for by the type of
institution in which they enrolled (two- or four-year college).
The previous constraints yielded the following characteristics: the control group
enrolled in a two-year college and the treatment group enrolled in a four-year institution. However, both groups of students enrolled full-time during their first year
in a public, in-state institution. Moreover, they also expected to attain at least a
college degree in the base-year, first, and second follow-ups.
As it can be noticed in the previous sampling scheme, given the importance
of college expectations I restricted the sample to only students who expected to
graduate from college, nonetheless by doing so, I created homogeneity in the sample
which could be masking real world situations in which expectations could be driving
important variation of the outcome of interest. In other words, in the “real world”
not every student expects, needs, or wants to attain a baccalaureate degree, and
by holding this expectation constant, the impact of this variables will disappear.
In a nutshell, to gain more power in the analyses, it is also important to allow for
variation in our analytic samples. In this case I am also allowing for this variation
to occur by not restricting the sample to students who had college expectations
when they were in 8th and 10th grades, but by using college expectations when in

78
12th grade as a predictor of success in the final models. In the case of the Heckman
approach this would translate into having a variable that accounts for the exclusion
restriction in the sense that this variable won’t be present in the treatment equation,
but it will be present in the outcome equation4 , please see equations (5.3) and (5.4)
on page 89 for a more detailed representation of these models.
Second sampling scheme
The second sampling scheme would be delimited by the following conditions:
• All students expected to graduate from college in the Base-Year (ExpectBY),
First follow-up (Expect90) and second follow-up (Expect92).
• All students attended a public, in-state postsecondary institution (PSEFIRIO).
• The only difference in these groups of students is accounted for by the type of
institution in which they enrolled (two- or four-year college).
Both PSM and the Heckman control function require an understanding about
the process that drives or influences the likelihood of receiving treatment. This
understanding is what would take us to be closer to the true vector of covariates v.
The goal would be to get as close as possible to this vector based on the observed
vector of pre-treatment characteristics x. In this case, the broad literature about
college choice and also the broad literature about the impact of two-year colleges
on baccalaureate degree rendered fundamental guidance for the selection of the
covariates that will be presented in Table A.1. This Table summarizes the descriptive
statistics of one of the final samples that configure the analysis of the NELS: 88-2000
study. The second sampling scheme, the sampling scheme that does not delimit the
analytic sampling by expectations, will be presented in Table B.1.
4

I am not claiming that expectations are an instrument as the instrumental variables literature

would suggest, I am just claiming that the exclusion restriction condition would be met by this
approach.
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Both analytic samples are configured by indicators of different forms of capital
such as socioeconomic indicators, working experience during high school, parental
support, high school counselors and teachers support given to the participant to go
to a four-year college, peers perceived value to post-secondary education, number of
siblings, official school achievement indicators in Mathematics, English and Science,
cumulative high school GPA, records of academic recognition, importance given to
good grades, public or private school attended in 8th grade, having a place to study
at home, having taken the ACT or SAT and having prepared for this test through
private teachers, marital status and number of children.
4.2.6 Limitations
Although it is national in scope, NELS:88-2000 started collecting information 23
years ago and concluded the data gathering in 2000. Despite the age of the NELS
study, it still is the most complete and broadly used dataset in the higher education
field. In addition, there is a new dataset called Education Longitudinal Study of
2002 (ELS:2002) that is the continuation of NELS:88. However, ELS:2002 is not
usable for this dissertation, because the fourth wave will not be disclosed until late
2012 and it is precisely this fourth wave what would allow to make the analyses
comparable across NELS and ELS.
A second issue is associated with one of the misunderstood assumptions of PSM.
Participants: treatment is strongly ignorable (Rosenbaum and Rubin, 1983; Becker
and Ichino, 2002). This assumption, however, is not about ignoring the benefits of
the treatment, but about isolating the effect of treatment, so that any differences
could be attributed to z = 1. However, to avoid criticisms about this strongly
ignorable assumption, and to test for sensitivity, I have dedicated a section of the
analysis to account only for students who expected to have a four-year college degree
by 30 years of age whereas other analyses considered all potential participants or
students who enrolled full-time to an either a two- or four-year public, in-state
college after graduating from high school.
Finally, another limitation inherent to the analytic techniques is that entering
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into college is conceptualized as entering into a black-box in which in order to test
for the effects of the treatment, all the important covariates have to be accounted for
(i.e. before college enrollment). This requirement leaves the possibility of accounting
for withing college experiences —or post-college enrollment– out of the equations.
The problem is that by including these within college variables the treatment effect
would be tempered with resulting in non-pure sector effects. The goal is to evaluate
participants who are almost identical in the two-sectors at the moment of their
enrollment, and then evaluate their outcomes a number of years after receiving
treatment. In this way, given their statistical similitudes, the differences are only
assumed to be the result of treatment.
The next chapter corresponds to the estimations of the techniques described in
this chapter. Chapter six will retake the estimations presented in chapter five and
will present them using novel graphical and geospatial representations. Chapter
seven presents the implications and conclusions.
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CHAPTER 5
FINDINGS

The findings chapter for this dissertation is divided in eight subsections. The first
subsection corresponds to the analyses of the NELS data using the first sampling
scheme (shown on page 76) which only accounted for students who expected to have
a four-year college degree by the age of 30 years when they were enrolled in 8th, 10th,
and 12th grades. In the first subsection the sector effect of two-year institutions on
baccalaureate degree attainment, compared to the sector effect of four-year colleges
will be addressed. The second subsection represents the most robust approach in
terms of sample size. In this sub-section the second sampling scheme (shown on
page 78) will be analyzed, in which instead of restricting the sample to students
with college expectations, college expectations when in 12th grade was used as a
predictor variable in the outcome models. This decision, in addition to accounting
for all the other important variables in the PSM and Heckman specifications, allowed
a larger sample size, and consequently more statistical power in the estimations.
The last six sections of the findings chapter will account for labor market outcomes.
That is, they will have yearly wages, yearly wages above the individualized poverty
threshold, probability of being below a poverty level and overall job satisfaction as
the outcome variables. It is important to note that only the first four subsections
will account for both the restrictive and non-restrictive sampling schemes (students
with college and without expectations, respectively); the remaining subsections will
use college expectation in the 12th grade as a predictor.
5.1 Four-year degree attainment in last wave NELS:88-2000
The first outcome analyzed is baccalaureate degree attainment, this outcome will be
accounted for by having two different specifications. The first specification is called

82
restrictive given that only students who wanted to be graduated from college when
enrolled in 8th, 10th, and 12th grades were included in the sampling scheme. The
second specification will not limit the sample to students who wanted to graduate
from college, but instead will use college expectations when in 12th grade as a
predictor in the outcome equation. I start by presenting the first sampling scheme.
5.1.1 College expectations delimiting the sample
From Table A.1 (located in appendix A) it can be seen that the sample size of the
first specification of the NELS sample was 1,416 students, 77% (1,130 students) of
whom started in a four-year institution (received treatment) and 23% started their
post-secondary education in a two-year college —are controls. In the following pages
I will present the findings of the analyses. For each general model I will present five
sub-models. The first model accounts for the entire sample including gender and
ethnicity in the propensity score model. The second and third models correspond
to analyses disaggregated by gender. The last two models will account for the
analyses of White and Black-Hispanic students, this last an aggregated category
due to a limited number of cases to create mutually exclusive samples of Hispanic
and African American students.
With the purpose of assessing bias reduction, most of the the findings presented
throughout this chapter started by fitting predicted probabilities that were obtained
from naı̈ve logistic regression models. These models accounted for the effect of treatment on the likelihood of obtaining a college degree at least eight years after enrollment, as well as the labor market outcomes described before. Logistic regression is
the technique that has been broadly used in the analyses of the effect of the sector
effects of community colleges on educational outcomes until 2006, and is represented
as follows:

ln

pyi |X
1 − pyi |X


= α + βX ,

(5.1)

representing the crude or unadjusted logistic regression with only one covariate:
the treatment variable. In equation (5.1) I presented the log-odds of attainment a
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college degree conditional on the definition of treatment shown before.1


pyi |Xi
ln
= α + βXi
1 − pyi |Xi

(5.2)

Equation (5.2) represents the adjusted logistic regression which accounts for all the
covariates, including the treatment variable. Given the fact that both the crude and
adjusted naı̈ve logit models will render the same predicted naı̈ve probabilities2 only
the model represented by equation (5.2) will be presented.
Aggregated analyzes, first sampling scheme
Table 5.1 accounts for the restrictive model in which only students who expected
to obtain at least a baccalaureate degree were included in the analyses. This model
accounts for a total of 1,416 students matched, 77% of whom were treated (1,130)
and 23% were controls.
The naı̈ve estimations presented in the column called Naı̈ve Pr in Table 5.1 show
that both for the aggregated model and for each of its subsamples, students who
started in a four-year institution had statistically significant differences favoring their
probabilities of attaining a baccalaureate degree by 2000. For the aggregated sample,
students who started in a public, in-state, four-year institution were 28.4 percentage
points more likely to have attained a bachelor’s degree eight years after their first
enrollment in a postsecondary institution than students who started in a two-year
institution. The advantage obtained by the other subsample of participants were
close to this 28.4 percentage points, except for four-year, White students, who were
30 percentage points more likely to attain a bachelor’s degree than two-year, White
1

It is worth emphasizing that both probit and logit specifications rendered almost identical

results (Stock and Watson, 2007), and that the use of logit is simply preferred because the PSM
estimations used the logit link function in the outcome equation.
2
This property has to do with the fact that in both equations (5.1) and (5.2) the naı̈ve logit
models were estimated to obtain the predicted probabilities of Bachelor’s degree attainment, and
each model will reflect the mean baccalaureate degree attainment for each group of participants
(treated and control), consequently, both the adjusted and unadjusted naı̈ve logit regressions will
match the sample mean of success rates in each scenario.
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Table 5.1: Predicted probability of BA attainment by 4-yr enrollment
Group
Naı̈ve Pr PSMKernel PSMStrat
Heckman
All (n=1416)
Males (n=633)
Females (n=783)
White (n=1029)
AAHisp (n=206)

.284***
(.011)
.285***
(.021)
.283***
(.014)
.301***
(.014)
.208***
(.047)

.153**
(.038)
.115
(.061)
.181**
(.053)
.162**
(.046)
.140
(.121)

.156**
(.040)
.102
(.062)
.156**
(.049)
.150**
(.044)
.088
(.104)

.161**
(.033)
.126*
(.053)
.187***
(.045)
.186***
(.039)
.124
(.089)

Bootstrapped s.e. in parenthesis
Statistically significant results are .05, .01, .001 represented by *, **, ***, respectively.

students. The smallest advantage observed was for African American and Hispanic
Students who started in a four-year institution, this difference was 21 percentage
points, favoring African American and Hispanic Students who started in a fouryear college. All these models were Naı̈ve estimations that neither accounted for
systematic differences in the two- and four-year student bodies and consequently nor
for any possible self-selection in the sample. All the other estimations presented in
Table 5.1 were taken from the Propensity Score Matching (PSM) and the Heckman
Two-Stage specifications described in the methods section.
The models fitted using the PSM analytic technique correspond to the columns
called PSM Kernel and PSM Strat. The Kernel and the Stratification models account for the matching mechanisms utilized. Although, these matching mechanisms
rely on different algorithms, if the underlying theoretical model is robust enough (i.e
the vector of variables x are a good representation of the vector v), both matching
mechanims should render similar results. Indeed, as expected for the aggregated
sample, both PSM Kernel and Stratification rendered similar results and more importantly, both decreased the effects of the treatment on the treated by practically
half of the magnitude reported resulting from the naı̈ve estimation. That is, the
advantage of the treated students decreased from 28.4 percentage points to 15.3 and
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15.6 percentage points for both PSM Kernel and PSM stratified matching mechanisms using the propensity score. The coefficients associated with these percentage
points are still statistically significant and reflect the current state of the literature
in the sector effects of four- and two-year institutions on baccalaureate degree attainment. As highlighted in the literature review section, research has shown that
even after correction, students who started in a four-year institution are 14% to
23% more likely to finish a four-year college degree than students who started in
a two-year college (Moore, 1975; Alba and Lavin, 1981; Dougherty, 1994; Velez,
1985; Pascarella and Terenzini, 1991; Lin and Vogt, 1996a; Rouse, 1998; Cohen and
Brawer, 2003; Alfonso, 2006; Freeman, 2007; Stephan et al., 2009; Long and Kurlaender, 2009). This finding alone provides evidence to claim that the specification used
in this dissertation is congruent with existing research on the topic that has been
conducted for the past 25 years.
It is important to emphasize that two of the contributions of this dissertation
consist on disaggregating the analyses by gender and ethnicity and testing whether
the Heckman, two-Stage approach can be used in this venue of study or not. Regarding the suitability of the Heckman approach, in the last column of Table 5.1
we can see that once the omitted variable bias was reduced using the Heckman
approach, the sector effects of starting in a four-year college also rendered less important predicted probabilities of four-year college degree attainment. Based on
the estimation found using the Heckman approach, had some students who started
in a public, in-state, two-year started in a four-year college, the effect of four-year
colleges on bachelor’s degree would have been of 16 percentage points, rather than
of 28.4 percentage points as the naı̈ve estimation suggested. This finding indicates
that the use of the Heckman model is pertinent in this model.
Disaggregated analyzes, first sampling scheme
The remaining sections of Table 5.1 are focused on the disaggregated samples by
gender and ethnicity. Congruently with the current body of literature the aggregated
analyses presented so far have shown statistically significant differences. The first
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sub-group of interest analyzed corresponds to the sub-sample of males who started
in a four-year compared to males who started in a two-year institution. In this case,
both results using PSM showed that, on average, there is no statistically significant
advantage for male students starting in a four-year institution, at the .05 alpha
level. The Heckman approach, however, although close to the estimates provided
by the PSM approach, rendered marginal, statistically significant results, favoring
the probabilities of attaining a bachelor’s degree for male students who started their
college in four-year institutions. In this sense, we see that in two of the three models
that accounted for self-selection, the differences were not statistically significant.
It is worth emphasizing that both methods accounted for a reduction of the selfselection bias of at least 56% in the case of the Heckman approach and of 60% and
64% with the Kernel and Stratification matching mechanisms, respectively.3
The analyses conducted with the females sub-sample rendered statistically significant differences in all the models fitted. This suggests that either by comparing
similar female students in both settings, or by taking some of the characteristics of
two-year female entrants and place them in the four-year pool of female students,
female students who started in the four-year sector have statistically higher probabilities —in the range of 15.6% to 18.7%– of finishing a four-year degree than females
who started in a two-year college. We also can see from the female models that the
estimated probabilities are very close from each other, suggesting, once again, that
the Heckman approach can be used in this line of inquiry.
Similarly to the females subsample, the white students category rendered statistically significant differences favoring the probabilities of finishing a four-year college
degree for students who started in a four-year college, in this case the minimum difference was 15 percentage points and the maximum was 18.6 percentage points. In
this sense, the predicted probabilities for White students mirrored the probabilities
of female participants. It is important to emphasize that females and White participants accounted for the largest proportion of the sample analyzed, and consequently,
their behaviors have the largest impact on the variation of the aggregated analyses.
3

These percentage changes were obtained with the following equation

nal̈ve−adjusted
.
nal̈ve
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In Table 5.1 we also can see that the subsample accounting for Hispanic and
African American students presented no statistically significant differences in the
outcomes. This finding means that for this subgroup of students starting in a twoyear college represented no statistically significant differences in the likelihood of
attaining a four-year degree. This particular finding, however, could be problematic
because the sample size is relatively small —compared to the other subsamples. In
addition, the PSM specifications based on the two different sampling mechanisms
presented a difference of 5.2 percentage points, which is the greatest difference found
in the PSM specifications so far. Nonetheless, the Heckman approach, once again,
rendered similar predicted coefficients to those provided by the PSM Kernel matching model.
The Heckman two-stage approach relies on the estimation of the Inverse Mills
ration or λ to reduce bias in the estimation of the outcome model. Even though
it was not show in Table 5.1, the coefficient associated with λ was statistically
significant in every single specification. Yet, the magnitude of this coefficient was
more important for White, female, and male participants, than it was for Hispanics
and African American students. The λ coefficient associated with females was 0.422, for males it was -0.593, and for Whites was -0.573 (all with p values below
.001). This translates into the following conclusion, had White, male, and female
students who started in the two-year sector would have started in the four-year
sector, their probabilities of a four-year degree attainment would still have been
at least 50 percentage points lower than students who self-selected themselves or
were selected by the four-year sector, meaning that the four-year sector would not
have been able to help two-year students with no academic qualifications or other
fewer resources associated with academic success. In a nutshell this means that
those characteristics that are influencing selectivity into treatment are also driving
probabilities of successfully attaining a for a four-year degree, net of the sector in
where students started college. For Hispanics and African American students the
coefficient associated with λ was -0.258. This means that, even though many of
the Hispanics and African American students who started in the two-year sector
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would not have had the opportunity to start in the four-year sector, due to selfselection based on their academic characteristics (i.e. academic credentials and
other forms of capital), at the end any advantage of the Hispanics and African
Americans in the four-year sector was not as important for their academic success as
the advantages that male, females, and White participants who started in the fouryear sector had over their counterparts in the two-year sector. More importantly,
on average, Hispanics and African Americans in the four-year sector performed
similarly than Hispanics and African Americans in the two-year sector. Once again,
it is worth emphasizing that all these findings imply that the use of the Two-Stage,
Heckman approach can be used in this context.
5.1.2 College expectations as a predictor: Do they matter?
For a more complete explanation of the criteria followed to create this sampling
scheme please go to page 78. In this specification, the sample size increased from
1,416 to 1,923 matched participants. In this case, 67% (1,303) received treatment
and 33% started in a two-year college (were controls). For these set of models,
given that the matching mechanisms used in the propensity score yielded similar
results, only the Kernel approach will be presented. This matching mechanism is
the most powerful matching mechanism available to date according to Becker and
Ichino (2002). As mentioned before, the Kernel is an approach that accounts for
the distance of treated and control participants.
Another point that is worth emphasizing is related to the Heckman, two-stage
model. In this case, the specifications to be tested accounted for the causal importance of expectations in the model. That is, in the model that presented in equation
(5.3) the variable accounting for four-year degree expectations when in 12th grade
was omitted in all the specifications, including the outcome equation. Nontheless, in
the second model, presented in equation (5.4), the variable baccalaureate degree expectations when in 12th grade was used as another control in the outcome equation.
This approach would test whether the variable college degree expectations when in
12th grade has an influence that goes above and beyond the influence of treatment
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and the coefficient associated with self-selection (λ) in the outcome equation.
The Heckman’s probit outcome equation model is located in the second column
from right to left in Table 5.2.
P r(Y = 1) = Φ(β0 + βT rt ∗ T rt + λ + )∗

(5.3)

where T rt is the sector effect (1 if four year college, 0 otherwise), λ is the inverse Mills
ratio explained before. Similarly, the Heckman’s probit second outcome equation
model is located in the first column from right to left in Table 5.2 and accounts for
the following:
P r(Y = 1) = Φ(β0 + βT rt ∗ T rt + βExpe ∗ DExpe + λ + )•

(5.4)

where, in addition to T rt and λ, we have another coefficient accounting for Expectations to obtain at least a Baccalaureate degree when the students were in 12th
grade (Expe).
Table 5.2: Predicted probability of BA attainment by 4-yr enrollment
Group
Naı̈ve Pr PSM Kernel Heckman? Heckman•
All (n=1,923)
.351***
.128***
.163**
.134***
(.011)
(.033)
(.028)
(.029)
Males (n=842)
.323***
.062
.107**
.086
(.017)
(.056)
(.044)
(.046)
Females (n=1,081)
.373***
.163***
.196***
.155***
(.015)
(.043)
(.037)
(.039)
White (n=1,402)
349***
.127***
.165***
.128***
(.013)
(.038)
(.033)
(.035)
AAHisp (n=294)
.326***
.154
.174**
.137
(.035)
(.090)
(.074)
(.078)
Bootstrapped s.e. in parenthesis
?
Model corresponding to equation (5.3)
•
Model corresponding to equation (5.4)
Statistically significant results are .05, .01, .001 represented by *, **, ***, respectively.

Aggregated models second sampling scheme
The first point that emphasized from the second sampling specification is the number
of participants, which increased from 1,416 to 1,923. It is interesting, however, to
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note that the naı̈ve logit estimations are remarkably greater than the estimations
showed in Table 5.1. That is, once again it was found that the overall probability of
attaining a college degree was statistically significantly higher for matched students
who started in a four-year college. In this case, the naı̈ve estimation had a magnitude
of 35 percentage points favoring four-year entrants. In other words, from the naı̈ve
estimations, there is enough evidence to conclude that the community college sector
significantly decreased the probability of attaining a college degree, compared to the
effects found in the four-year sector estimations.
The PSM using the Kernel algorithm in the aggregated sample also yielded statistically significant differences. Although these differences were smaller than the
differences using the restrictive model (12.8 compared to 15.6 and 15.3 percentage
points, respectively) this coefficient continued to be statistically significant and favorable to the specification used in this dissertation because it means that the model
used in these analyses is congruent with the broader body of literature, especially
the most recent and sophisticated approaches that have relied on PSM (Long and
Kurlaender, 2009; Freeman, 2007; Stephan et al., 2009; Doyle, 2009). By the same
token, both specifications relying on the Heckman, two-stage approach rendered
statistically significant differences favoring students who first enrolled in a four-year
institution in their likelihood of attaining a four-year degree. Nonetheless, it is interesting to see that in the model in which college expectations was omitted from the
final equation (see equation (5.3)), the weight of treatment was 3 percentage points
greater than the coefficient associated with treatment effect when expectations were
included in the model. It is also important to mention that, even though in Table
5.2 the coefficient associated with expectations is not shown, this coefficient was
both statistically significant and important. Its magnitude was of 20 percentage
points (p < .0001). In plain words, this finding means that both, two, and four-year
students who expected to attain at least a baccalaureate degree were 20 percentage
points more likely to attain it, holding λ constant.
As mentioned before λ accounts for self-selection bias in the model and is the
coefficient of the inverse Mill ratio. The coefficient associated with λ was statisti-
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cally significant and with a magnitude of -0.583. This translates into the following
conclusion, had students who started in the two-year sector would have had the
opportunity to start in the four-year sector, their probabilities of graduation would
have been 58 percentage points lower of attaining a four-year degree than students
who were successfully selected by a four-year college. In a nutshell this means that
those characteristics that are influencing selectivity into treatment are also driving
probabilities of successfully attaining a for a four-year degree, net of the sector in
where they started college. This is, not even the four-year sector would have been
able to help two-year students with low academic credentials. When college expectations were not considered in the model, the characteristics dictating who will
have the opportunity to start in a four-year college and how these characteristics
would negatively impact a four-year degree attainment reached 62% (this is based
on equation (5.3)).
Disaggregated models second sampling scheme
Once the disaggregation by gender and ethnicity was completed, it was still found
that White and female students remained negatively affected by community colleges
in terms of their likelihood of obtaining a four-year degree compared to their White
and female counterparts who started in a four-year institution. The most negatively
affected subgroup analyzed after the bias reduction was implemented was the group
of female students. In the PSM model female students were 16.3 percentage points
less likely to attain a four-year college degree if they started their postsecondary
education in a two-year college. This effect was consistent in the Heckman models.
Nonetheless, once again, when the variable college expectations was omitted from the
outcome model, the negative effect of community college was even more important,
reaching an advantage of 19.6 percentage points for female students who started in a
four-year college, suggesting that excluding expectations is indeed yet another source
of bias in the estimations (omitted variable bias). In the case of White students the
magnitude of the effects was smaller, but still statistically significant. A common
pattern that emerged in all the specifications presented in Table 5.2 is that omitting
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the variable college expectations at 12th grade increased the negative effect of the
two-year sector on baccalaureate degree attainment; similarly, all the models that
did not account for college expectations rendered statistically significant differences
favoring the four-year sector.
Once again, although omitted from Table 5.2, it is important to note that the
magnitude of the coefficient associated with college expectations for female students
was 27 percentage points, whereas the same coefficient associated with White students was 22 percentage points, both of which were statistically significant at a .0001
α level. This represents both a practical and statistical significance of expectations
on the probability of attaining a bachelor’s degree. Given that λ is in the outcome
model, it can be said that the effects of the college expectations has a positive direct
effect on college degree attainment that goes above and beyond all the statistical
power that the coefficient for the inverse Mills ration is accounting for.
The importance of the sampling scheme presented in Table 5.2 is that it allows for
more statistical power, both in terms of sample size, and also in the variation found
within each subgroup. This statistical power is important because as we can see
in Table 5.1, the sample size of the subgroup accounting for Hispanics and African
American is relatively small (n=206), which could have raised concerns about the
possible spuriousness of the findings. With the current specification, the sample size
increased to 279 students, and with the increased power —which in theory would
allow to detect true differences more easily–, I found that in the two specifications in
which I did not omit college expectations, African American and Hispanic students
were not negatively affected by their enrollment in a two-year institution, compared
to their African American and Hispanic counterparts who first enrolled in a four-year
institution in their likelihood to attain a baccalaureate degree. Once again when
the predictor college expectations was left out the model (as shown in equation
(5.3)), African American and Hispanic students were negatively affected by twoyear their enrollment in two-year institutions. It is also important to note that
the magnitude of the coefficient associated with college expectations for Hispanic
and African American students was the largest among all subgroups. In this case,
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Hispanic and African American students who expected to graduate from a fouryear college were 29 percentage points more likely to achieve it, than Hispanic and
African American students who did not expect to graduate from a four-year college.
In the case of the male subsample, it is remarkable to see that in the PSM
model the difference in the probabilities of attaining a four-college degree was not
statistically significant different from zero. That is, male students who started in
a two-year college were about 6 percentage points less likely to attain a college degree than male students who started in a four-year institution, but there was not
enough structure in the data to actually differentiate this coefficient from zero. The
magnitude of these findings increased to 8.6 percentage points in the most powerful
Heckman specification (from equation (5.4)). But once again, when the predictor
“college expectation” was omitted from the model, the sector effects of four-year
institutions became statistically significant. Finally, although, important, and statistically significant, the coefficient associated with males’ college expectations was
the smallest in magnitude (not shown, but available upon request). In this case,
male students who expected to graduate from a four-year college were 15 percentage points more likely to do so, regardless of the sector of their first enrollment in a
postsecondary education institution.
The coefficients associated with λ to a great extent mirrored the coefficients found
in the restrictive sampling specification. The reason for these similarities are due to
the fact that the participants’ characteristics driving the variation of λ are coming
from practically the same sample of students, and these characteristics are what
are dictating the selectivity into treatment that the Heckman two-stage procedure
is designed to address. Similarly to the first specification, every single coefficient
associated with λ was statistically significant, yet, the magnitudes of λ were more
important for White, female, and male participants, than the magnitude of λ was
for Hispanics and African American students. The λ coefficient associated with
females was -0.501, for males was -0.543, and for Whites was -0.562. This translates
into the following conclusion, had White, male, and female students who started
in the two-year sector would have had the opportunity to start in the four-year
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sector, their probabilities of graduation would still have been at least 50 percentage
points lower of attaining a four-year degree than students who were successfully
selected by a four-year institution. This means that those characteristics that are
influencing selectivity into treatment are also driving probabilities of successfully
attaining a for a four-year degree, net of the sector in which they started college.
For Hispanics and African American students the coefficient associated with λ was
-0.228, meaning that, even though many of the Hispanics and African American
students who started in the two-year sector would not have had the opportunity to
start in the four-year sector, at the end any advantage of the Hispanics and African
Americans in the four-year sector was not as important as the advantages of male,
females, and White participants who started in the four-year sector compared to
students who started in the two-year sector; more importantly, on average, Hispanics
and African Americans in the four-year sector performed as well (or as poorly) as
Hispanics and African Americans in the two-year sector.
The models presented so far account for the the most widely outcome studied
regarding the impact of two- and four-year sectors on bachelor’s degree completion. The findings presented provided enough evidence about the failure that the
traditional approach has consistently faced by failing to disaggregate the analyses
by gender and ethnicity, rendering an important source of confoundedness in the
analysis. That is, given that the largest number of participants in the sample, female and White students, were the groups that precisely appeared to be negatively
affected, failing to disaggregate the sample will reflect an overall negative effect for
the entire two-year entrants, even when as we have seen, male and Hispanic and
African American students were not negatively affected by their initial enrollment
in the two-year sector.
In summary, we have seen that the aggregated analyses are still significantly
biased in the two sampling schemes studied. That is, the disaggregation performed
revealed that different subgroups of students are being affected differently by each
sector (two- and four-year colleges). We have seen that female and White students
appeared to be negatively affected by a community college. On the other end, Male
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and African American and Hispanics were not negatively affected by two-year institutions. We have also seen that failing to account for the importance of college
expectations (as suggested by equation (5.3)) was associated with community colleges having a negative effect on four-year degree completion. By the same token,
failing to account for other important outcomes, such as labor market outcomes,
associated with college enrollment (whether it is two or four year), would still represent a weakness of any analysis that tries to capture the sector effect of two-year,
public colleges.
5.2 Yearly wages in last wave NELS:88-2000
In this section the analysis of labor market outcomes is presented. The first outcome
is annual salary in 1999.
Occupational outcomes in terms of wages have been overlooked in the two- versus
four-year comparisons. This section of the dissertation aims at analyzing whether
differences exist or not when we compare similar community college and four-year
students in terms of their yearly wages during the last wave of the NELS study.
Following the logic presented in the previous sub-sections, two model specifications
are presented in this section. The first specification accounts for students who
always expected to obtain at least a bachelor’s degree when they were in 8th, 10th,
and 12th grades. The second model specification does not restrict the sampling
scheme to students who wanted to graduate from a four-year college at the time of
their enrollment, instead it uses college expectations as a predictor in the outcome
equation (see equation (5.4)).
Before the corresponding analyses are presented, it is worth explaining an important decision in the estimation of the models accounted for in this and the next
section. Instead of using a transformation to address possible non-normality issues,
I decided to eliminate from the analytic sampling, outliers. Specifically there were
20 participants with earnings of more than $100,000.00 USD, one of whom had an
annual salary in 1999 of $400,000 and another who earned $500,000 in the same
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Figure 5.1: Wage distribution corresponding to the year 1999 for two and four-year
entrants. This graphic also represents participants with no income in 1999. Outliers,
accounting for participants with annual incomes above $85,000 were dropped of the
models (20 participants).
year. In general participants had an annual income resulting from their primary job
below $85,000. After plotting the incomes of both two- and four-year entrants (see
Figure 5.1), it was decided that the resulting plot approximated normality. In addition, when the logarithmic transformations were conducted, participants with no
income were dropped of the analyses, which would not represent an accurate picture
of the reality that was tried to be captured. More importantly, the analyses fitted
with the log transformations revealed similar conclusions, but with fewer cases.
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5.2.1 College expectations delimiting the sample
The restrictive model accounted for 1,273 students matched, 77% (981) of whom
started their post-secondary education at a four-year institution and 23% started in
a two-year college. Table 5.3 summarizes the findings presented in this section. To
see whether or not the methodologies used helped to reduce bias in the estimations,
I present the naı̈ve OLS predicted annual salary and the estimations using PSM and
the Heckman, two-stage approaches.
Aggregated models first sampling scheme
The naı̈ve estimation for the aggregated analysis rendered a statistically significant
difference of $2,765.19 USD favoring students who started their post-secondary education in a four-year institution, compared to the yearly wages of students who
started in a two-year college. This means that based on their initial enrollment,
students who started their postsecondary education in a four-year institution had
a structural advantage over two-year college entrants in terms of their yearly wages
around eight to nine years after enrollment. It is important to note that this estimation does not consider bachelor degree attainment, in addition, this finding does not
account for the potential systematic differences that could be biasing these findings.
For instance, four-year natives are likely to come from wealthier backgrounds which
could be driving their probabilities of having the “ideal” connections in terms of
social capital to find better paying jobs (Granovetter, 1973), independently of their
attainment of a four-year degree or more.
Given the concerns about possible systematic differences in the two student populations, once again PSM and Heckman models were fitted to the analytic samples.
The propensity score estimations revealed that once the bias in the estimations was
addressed —by comparing more similar students in both sectors–, the aggregated
analysis failed to find structural differences in their wages. It is important to emphasize, however, that in this case, in addition to having smaller coefficient estimates,
the bootstrapped standard errors were also large enough to fail to find structure in
the data to claim statistically significant differences. In other words, the bias reduc-
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Table 5.3: Wage differences 1st sampling scheme:: OLS, PSM & Heckman
approaches†
Group
Predicted OLS PSM Kernel Heckman
All (n=1,273)
Males (n=577)
Females (n=696)
White (n=938)
AAHisp (n=178)

$2,765.19***
(243.80)
$2,458.94***
(333.63)
$3,003.81***
(331.24)
$3258.43***
(296.35)
$32.09
(1169.42)

$2,168.43
(1213.07)
$3,886.96
(2063.93)
$1,376.57
(1563.76)
$2,682.11
(1404.64)
$-1,212.88
(4148.97)

$1,568.70
(1037.60)
$2,197.32
(1725.68)
$1,406.99
(1271.29)
$2,210.01
(1203.15)
$-687.27
(2782.02)

Bootstrapped s.e. in parenthesis
†
log-salary models revealed same results in terms of statistical
significance, direction and magnitude.
Statistically significant results are .05, .01, .001 represented by *, **, ***,
respectively.

tion using PSM was of about $597 USD, which seems to be a small impact on the
coefficient estimate, but with a greater impact on the standard errors, making them
increase from 243.8 in the naı̈ve estimation, to 1,213 in the PSM model. The coefficient estimate associated with the PSM model revealed that four-year students were
earning $2,168 USD more on average, but that given sampling error, this difference
failed to be statistically significant.
Similar to the estimations revealed by the PSM, the Heckman two-stage approach
presented no statistically significant differences. The Heckman approach, however,
rendered a smaller predicted wage than the PSM did. That is, as shown in Table
5.3 the estimation revealed by the Heckman, two-stage approach were $1,568, which
is $1,197 USD lower in the year of 1,999 than the naı̈ve estimation. Similarly, the
Heckman approach rendered a coefficient of $600 smaller than the PSM model did.
Given that the Heckman, two-stage model was designed to ideally account for bias
in the estimation of differences in wages (Heckman, 1979), it may be that these
estimations are more accurate (less biased) than the PSM estimations.
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To have a clearer idea of what these quantities represent in today’s economy,
the CPI Inflation Calculator provided by the Bureau of Labor Statistics4 revealed
that for the Heckman approach, in 2012, the differences found in the aggregated
model would have been of $2,134.27 instead of the $1,568.70 presented in Table 5.3.
Similarly, for the aggregated naı̈ve and PSM estimations the 2011 differences would
be $3,762.14 and $2,950.22, respectively. As, seen, the only statistically significant
difference corresponds to the naı̈ve estimation.
Disaggregated models first sampling scheme
So far we have seen that in the aggregated estimations, the only statistically significant coefficient corresponded to the the naı̈ve estimation. In the remaining models
presented in Table 5.3 we see that this pattern is consistent except in the case of
African American and Hispanic category. For Male, Female, and White participants,
the naı̈ve estimations revealed statistically significant differences. The magnitude
of these differences, however, not always mirrored to a great extent the estimations found in the aggregated naı̈ve estimation. For instance, it seems that White
participants were more negatively affected by their initial enrollment in a two-year
institution, reaching a difference of practically $3,260 USD. It was very surprising to
find that for Hispanics and African Americans, starting in a four-year institution did
not translate into having more earnings even in the arguably more biased estimation.
The naı̈ve estimation for Hispanics and African Americans revealed that starting in
a four-year college represented an average earning of $32 USD more, compared to
having started in a two-year institution, and this coefficient was non-statistically
significant.
What is even more surprising is that both, the PSM and the Heckman, twostage model revealed that for African American and Hispanics starting in a four4

The CPI inflation calculator uses the average Consumer Price Index for a given calendar year.

This data represents changes in prices of all goods and services purchased for consumption by
urban households. This index value has been calculated every year since 1913. For the current
year, the latest monthly index value is used. From http:www.bls.govdatainflation calculator.htm
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year institution represented a “bad decision” given that two-year natives ended up
earning $1,212 USD and $687 more, respectively in 1999 than similar four-year
entrants. Although these coefficients are not statistically significant, a point of
concern is the small sample size, which would be increased in the following subsection.
Based on the PSM estimation, Males were the most benefited salary-wise from
their enrollment in a four-year institution compared to an initial enrollment in a
two-year college. That is, male participants who started their PSE in a four-year
institution earned around $4,000 more on average than male students who started
in a two-year college. Nonetheless, as in the case of the aggregated model, none of
the amounts corresponding to the PSM and Heckman, two-stage estimations were
statistically significant different. This non-significance in the coefficients was also
due to large standard errors.
Regarding intra-gender comparisons it is interesting to see that under the Heckman two-stage approach, males who started in a four-year institution were earning
65% more than similar female students who started also in a four-year institution. In
an similar way I compared the other two mutually exclusive and exhaustive samples,
White and African American-Hispanics. This comparison revealed that for White
students the college payoffs in terms of salary were about one and a half times
greater than the college payoffs for African American and Hispanic students. Even
though these differences seem to be important, they do not necessarily mean that
are statistically significant. To formally test for significance, I now present equation (5.5) which is based on DeMaris (2004, pp. 97-99). That is, I tested whether
male-female, and White-African American and Hispanics presented statistically significant differences or not using the following equation
β̂i1 − β̂i2 − δ 0
,
t∗ = q
2
2
1
2
ˆ
ˆ
SE βi − SE βi − 0

(5.5)

where β̂ij represents the coefficients of interest to be tested,
2
SE βˆij represents the squared standard error associated with each coefficient of in-
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terest.
δ 0 represents the covariance or the shared information used to estimate the coefficients, given that the samples are mutually exclusive and exhaustive, there is no
shared information, consequently, δ 0 is zero, and has a standard error of zero, as
can be seen in the denominator.
Finally, it is important to note that the remaining difference is distributed as
a t random variable with n − (p + q) − 1 degrees of freedom (DeMaris, 2004), and
consequently, has a cut-off value of 1.96 associated with an α < .05.
After having substituted the values obtained from Table 5.3 into equation (5.5),
it was seen that the male and female differences failed to be statistically significant
at the 0.05 α level;5 similarly, the differences found in the White and HispanicAfrican American also failed to be statistically significant at the 0.05 α level.6 These
findings, summarized in Table 5.5, provided enough evidence to claim that there was
no between gender or ethnicity annual salary differences.
5.2.2 College expectations not delimiting the sample
To be congruent with the analyses presented in the baccalaureate degree outcomes,
in this section I also allowed college expectations to not delimit the sample. With
this specification the number of participants reached 1,798, of whom 67% (1,213)
started in a four-year institution, and 33% started in a two-year college. Table 5.4
summarizes the findings that will be presented in this sub-section.
Aggregated models second sampling scheme
In Table 5.4 we can see that the aggregated analyses resemble the findings that
the restrictive model7 (see Table 5.3) revealed. That is, it was found that without
correction, students who started in a four-year institution earned $2,184 USD more
The t∗ associated with this difference is 0.638.
The t∗ associated with this difference is 0.414.
7
The restrictive model corresponds to the model in which only students who expected a four-

5

6

year college degree in 8th, 10th, and 12th grade were included in the sampling scheme.
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Table 5.4: Wage differences 2nd sampling scheme: OLS, PSM & Heckman approaches
Group
Predicted OLS PSM Kernel Heckman
All (n=1,798)
Males (n=791)
Females (n=1,011)
White (n=1,326)
AAHisp (n=324)

$2184.19***
(233.50)
$799.33*
(359.22)
$2,878.47***
(276.68)
$2,754.35***
(285.44)
$870.72
(971.42)

$1,177.45
(1050.34)
$2,375.96
(1949.46)
$767.26
(1225.36)
$ 2,511.29*
(1160.05)
$-862.36
(3354.42)

$780.04
(784.07)
$1,217.02
(1277.56)
$536.77
(955.95)
$1,535.01
(910.90)
$-2,140.38
(2088.85)

Bootstrapped s.e. in parenthesis
†
log-salary models revealed same results in terms of statistical significance,
direction and magnitude.
Statistically significant results are .05, .01, .001 represented by *, **, ***,
respectively.

on average compared to the 1999 yearly earnings of students who started in a twoyear college. These differences were statistically significant (α < .001).
Once the two type of corrections were implemented, the differences between
two- and four-year natives stopped being statistically significant. In addition, the
magnitude of the coefficients decreased at least $ 1,000 USD when compared to
the magnitudes found in Table 5.3 —reaching a difference of $1,404 USD in the
Heckman model. This finding is a clear representation of the importance of including
expectations in the model as a predictor, the importance of increasing the sample
size, and the associated variation within each sample of students related to the first
two points (sample size increase and importance of allowing for more variation).
For the PSM estimates note that the differences in yearly wages were $1,177 USD
when in the aggregated analysis in the restrictive model (see Table 5.3) it was found
that the magnitude of the estimate was $2,168.43 USD. This means that with the
current specification, which according to the asymptotic theory is stronger, the
estimate shrank around $990 USD. It is important to consider though, that it is
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not being claimed that these specific coefficient estimates could be generalizable to
all four and two-year students in current times, what it can be stated is that, on
average, once the corrections for possible systematic differences in the student bodies
were implemented, there were no statistically significant differences —around eight
years after enrollment– in yearly wages for students who started in a public, in-state,
four-year institution and students who started in a public, in-state, two-year college.
In a similar manner, compared to the coefficient found in the restrictive model,
the Heckman, two-stage approach for the aggregated model presented in Table 5.4
revealed a smaller magnitude in the coefficient of interest. Similarly to the restrictive
and the model in the current analysis, neither of the two coefficients accounting for
yearly wages in 1999 were statistically significant different from zero between fourand two-year native students. The average difference between four- and two-year
entrants was $780 USD, whereas in the restrictive model this difference was of
$1,568.70 (decreasing about 50%).
Disaggregated models second sampling scheme
With regards to the disaggregated models, once again the only naı̈ve estimation that
was not statistically significant corresponded to the Hispanic and African American
category. This finding means that even without adjustment, Hispanic and African
American students who started in a four- year college had statistically similar predicted yearly wages on average than their Hispanic and African American counterparts who started in a community college. The most impressive finding, however,
resulted from observing that after correction, both through the PSM and Heckman
two-stage estimations, Hispanic and African American who started in a two-year
institution were earning $862 and $2,140 more on average than similar Hispanic
and African American students who started in a four-year college, respectively. Although these mean differences are not statistically significant, it is important to
emphasize that by comparing similar Hispanic and African American students, the
payoffs of two-year colleges are higher on average than the payoffs of initial four-year
college enrollment. It is interesting to note that the Heckman, two stage approach
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always revealed smaller magnitudes in the coefficient of interest. However, for Hispanics and African American students, the Heckman approach rendered the greatest
magnitude, favoring Hispanic and African American two-year entrants.
The only group that after correction revealed statistically significant differences
(α = .02) corresponded to White students. This finding is reflected in the PSM
estimation which revealed that White students who started in a four-year institution
earned $2,511 USD more than similar White students who started in a two-year
college. Nonetheless, the Heckman two-stage estimation showed that there were not
statically significant differences between White students who enrolled in a two- or
four-year institution. In this regard, given that in one way or another the Heckman,
two-stage estimation was designed to account for bias in the estimation of earnings,
and also given that the PSM scores resulted barely significant, the differences found
in the PSM model warrant some further consideration.
With respect to the other comparison groups based on gender (males, females),
I found that neither for males nor for females having started their post-secondary
paths in a two-year institution yielded disadvantages for them in terms of yearly
wages, compared to having started in a four-year college. The PSM model revealed
that males who started in a four-year college earned $2,376 USD more than similar males who started their PSE in a two-year college, yet this difference is not
statistically significant.
As in the first yearly wage specification, following DeMaris (2004), I tested for
differences in individual coefficients to see whether there are between group differences in every specification after correction. The findings of these tests are shown in
Table 5.5, which revealed that there are not statistically significant differences at the
.05 α level. The most important —yet not statistically significant– difference found
corresponded to the comparisons between White and Hispanic and African American students. This difference is based on the fact that the coefficient associated
with Hispanic and African American students was negative, reaching $2,226 USD,
whereas the coefficient associated with white students was of $2,050, rendering a
total difference of $4,276 USD, on average. Given that the standard errors were big
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Table 5.5: t∗ values associated with the test for change in individual coefficients
1st Specification 2nd Specification
Comparison
PSM Heckman PSM Heckman
Male-Female
0.969
White-HispAA 0.889

0.368
0.955

0.679
1.142

0.347
1.853

The cut of value for statistical significant differences
is 1.96 for an α of 95%.

enough, there was not enough structure in the data to find statistically significant
differences.
5.2.3 Yearly wages by baccalaureate degree completion
The previous analyses compared students with similar probabilities of having received treatment, that is, probabilities of having started in the four-year sector and
then looked at the effect of this treatment on yearly wages approximately eight
years after enrollment in either sector. This approach can raise concerns about not
measuring differences in wages for those students who actually completed a baccalaureate degree (and not) conditional on having started in a four- or two-year
institution. In this section that concern is addressed by changing the definition of
treatment. I want to emphasize that this is the only section of the dissertation in
which the definition of treatment was modified.
For this section the treatment was redefined by adding a new indicator and
forming two mutually exclusive and exhaustive groups: Students who started their
postsecondary education immediately after graduating from high school, in a public
two- or four-year college, enrolled full-time and obtained a four-year degree. In
addition I replicated these criteria but only included those students who did not
attained a baccalaureate degree. The basic descriptive statistics of these two groups
are presented in Table 5.6.
The analyses presented in the following paragraphs will use the treatment definitions presented in Table 5.6. Note that according to this Table of the 1,995 students
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Table 5.6: New definition of Treatment conditional on baccalaureate degree attainment
Sector

4-year degree
N

2-year
423
4-year 1,572
Total 1,995

%

No 4-year degree
N

%

21.2 1,168
78.8
829
100 1,997

58.49
41.51
100

who attained at least a baccalaureate degree by 2000 and who enrolled full-time
immediately after high school graduation in a public higher education institution
79% started in the four-year sector. On the other hand, of the 1997 students who
did not attained a four-year degree, who also started college enrolling full time after
high school graduation in an public in-state postsecondary education, 59% started
in the two-year sector. Consequently, although the methodological procedures will
be the same as used before, the analyses will now account for both, sector of first
college enrollment and the importance of having attained a 4-year college degree or
not.
Salary differences conditional on baccalaureate attainment
The guiding question for this sub-section is the following:
Is there any value added for a bachelor’s degree obtained in terms of yearly
wages eight years after enrollment in college for those students who started their
post-secondary education in a four-year college compared to the yearly wages of
two-year entrants both of whom obtained a bachelor’s degree?
In Table 5.7 note that the estimated coefficients mirrored to a great extent
the estimations presented in Table 5.4. The importance of the former, however,
is that it is accounting for possible confoundedness by explicitly controlling for
those students who actually attained a baccalaureate degree. Note also that White
students were the only group who, under the PSM estimations, continued to have
been benefited from having started in the four-year sector, as opposed to have started
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Table 5.7: Wage differences students with BA degree: OLS, PSM & Heckman approaches
Group
Predicted OLS PSM Kernel Heckman
All (n=1,012)

$2064.90***
(311.08)
Males (n=429)
$3013.51***
(857.38)
Females (n=584) $1245.31**
(510.83)
White (n=776)
$3077.45***
(394.75)
AAHisp† (n=104) $-1492.19
(2386.48)

$2192.45
(1466.05)
$2681.51
(3037.85)
$2030.86
(1876.87)
$ 3614.57*
(1623.62)
$-259.20
(3307.39)

$1,618.72
(1148.31)
$3,185.55
(2,106.15)
$769.20
(1405.65)
$2,155.73
(1379.82)
$-19298.29
(12499.07)

Bootstrapped s.e. in parenthesis
†
log-salary models revealed same results in terms of statistical significance,
direction and magnitude.
Statistically significant results are .05, .01, .001 represented by *, **, ***,
respectively.
†
For AAHisp the sample size of untreated is only 19, consequently these
estimations should be taken with caution.

in the community college sector. Nonetheless, similarly also to the findings presented
in Table 5.4, these advantage was non-statistically significant when the Heckman,
two stage model was implemented. The only model that has to be taken with
caution is the model for African American and Hispanic students, the main concern
in this case is that there are only 19 African American and Hispanic students in
the two-year sector who attained a four-year degree compared to 85 in the four-year
sector.
Overall, once again, no evidence of a negative impact of the two-year sector on
wages has been found, even for those students who finished a baccalaureate degree.
That is, it is a good investment to use the two-year sector as the stepping stone.
Now the question is, what has happened with those students who did not attained
a four-year degree on their wages? Does initial enrollment in a two- or four-year
sector has an effect on wages for them?

108
Salary differences conditional on non-baccalaureate attainment
The guiding question for this section is the following:
Is there any difference in yearly salary for those students who started in a fouryear college but did not obtained a four-year degree, compared to the yearly salary
of two-year entrants who did not attain a four-year degree?
Table 5.8 shows the naı̈ve OLS and causal estimations corresponding to students
who started in either a two- or four-year institution and did not attain a baccalaureate degree by the year 2000. Recall from previous findings that the only group who
was being negatively affected by the two-year sector in yearly wages corresponded to
White students in the PSM models. Note in Table 5.8 that all the models rendered
non-statistically significant differences. Contrary to the previous models, however,
the coefficients of interest were negative, meaning that students who started in a
four-year institution and did not attain a bachelor’s degree tended to have lower
yearly salaries than students who started in the two-year sector and also did not
attain a bachelor’s degree. Except for the Females’ model, all the naı̈ve estimations
had negative signs.
Consistently with previous estimations, African American and Hispanic students
tended to have better yearly wages if they started in the two-year sector. The only
two coefficients with positive signs were for females in the naı̈ve model and for White
students in the PSM model. This latter was the only coefficient that was statistically
significant in the models presented in Tables 5.4 and 5.7.
These models also help to validate the models for yearly wages fitted in the
previous sub-section. As mentioned before, the models contained in Tables 5.7 and
5.8 are the only models who accounted for a different definition of treatment. This
definition, although important, reduced the sample size. The remaining sections of
these Chapter account for the second sampling scheme which does not control neither
college expectations, nor for baccalaureate degree attainment (see sub-section 4.2.5
on page 78 for the complete explanation of this sampling scheme).
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Table 5.8: Wage differences students with no BA degree: OLS, PSM & Heckman
approaches
Group
Predicted OLS PSM Kernel Heckman
All (n=806)

$-321.04
(436.94)
Males (n=371)
$-2,075.66
(662.73)
Females (n=434) $339.96
(456.39)
White (n=570)
$-33.29
(543.28)
AAHisp† (n=155) $-433.50
(1253.28)

$-1,453.69
(-1453.69)
$-287.35
(2807.73)
$-1,595.73
(1646.11)
$281.56
(1618.74)
$-2,579.16
(7536.22)

$-1,202.51
(1099.07)
$-796.27
(1696.27)
$-1,297.28
(1384.76)
$ -87.40
(1268.76)
$-3,932.22
(2536.19)

Bootstrapped s.e. in parenthesis
†
log-salary models revealed same results in terms of statistical significance,
direction and magnitude.
Statistically significant results are .05, .01, .001 represented by *, **, ***,
respectively.
†
For AA-Hisp the sample size of untreated was 76, for treated it was 79.

5.3 Yearly wages above poverty level by 2000
Although important, the analysis of wage differentials can be misleading if other very
important factors are not considered in the models tested. For instance, a person
who earns $35,000 per year, is single, and does not have any children, on average
will tend to have enough resources to live modestly. On the other hand, a person
who is earning $45,000 but is a single parent, and has 4 children, will struggle
to provide his/her family with the support and care needed. In this scenario, a
difference of $10,000 when not considering something as basic as marital and parental
statuses will lead to conclusions that not necessarily would be reflecting an accurate
representation of the complexities surrounding these social phenomena. Based on
this caveat, in this section of the dissertation a series of analyses accounting for
marital status and number of dependents are presented.
The NELS dataset includes an important indicator called Poverty threshold
(F4HPOVTH). That is, based on U.S. Department of Health and Human Services
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instrument designers developed this indicator using marital status and number of
dependents the respondent was supporting to define the thresholds. In this measure
each respondent was assigned a differential income accounting for marital status and
number of dependents. The thresholds are the following as explained by the NELS.
If a respondent was married or living with a partner and supporting:
• 0 dependents then threshold = $10,915
• 1 dependent then threshold = $13,120
• 2 dependents then threshold = $16,530
• 3 or more dependents then threshold = $19,453
In other words, as low as $11,000 per year was enough to not be under the poverty
threshold in 2000 if a person was married and with no children.
Similarly, if a respondent was single, divorced, separated or widowed and supporting:
• 0 dependents then threshold = $8,480
• 1 dependent then threshold = $11,235
• 2 dependents then threshold = $13,133
• 3 or more dependents then threshold = $16,588
In order to compute the analyses presented in this section I created two new
variables. One of these variables accounts for wage differentials once the poverty
threshold is taken into consideration. To do this, I subtracted each individual’s
threshold from the income in wages in 1999 previously analyzed. This variable can
be conceptualized as the amount of money that remains once the basic needs of
the participant (with or without dependents) are covered. Given that the poverty
threshold is already accounting for marital status and number of dependents, neither
of these variables had to be included as controls in the models presented in the
following paragraphs.
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The second variable that was created accounted for individuals who were below
the poverty level. That is, individuals whose wages minus the threshold, rendered
negative amounts. These individuals were assigned a value of 1 if their wages were
below poverty level and 0 otherwise. In this case, I can analyze whether there are
differences in the predicted probabilities of being below poverty level conditioning
on two- and four-year enrollment.

Figure 5.2: Wage distribution corresponding to the year 1999 after accounting for
each individual’s poverty threshold for two and four-year entrants. This graphic also
represents participants with no income in 1999. Outliers, accounting for participants
with annual incomes above $85,000 were dropped of the models (20 participants).
From the first two sections of the analysis we have seen that the non restrictive
models (using expectations as predictors in the outcome equation) were based on
larger sample sizes and probably more powerful estimations. That is why in this
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section the restrictive sampling scheme will no longer be used. The estimations of
the models will be based on the use of expectations as predictors in the analyses.
Once again, I will disaggregate the analyses by gender and ethnicity.
5.3.1 Real earnings after accounting for poverty threshold
The findings corresponding to the estimations of the effect of two- and four-year
enrollment are summarized in Table 5.9. The empirical distribution in terms of
percentages of this variable is presented in Figure 5.2, in which the red and blue
bars represent the total percentage of two- and four year students (y-axis) and their
behavior in terms of earnings (x-axis) once I accounted for the poverty threshold described above. The graphic indicates that two-year entrants tended to have earnings
below poverty threshold (below zero) to a slightly greater proportion. In addition, a
naı̈ve t-test was fit to this data and the results presented statistically significant differences, favoring four-year entrants with a mean difference of $4.516.36 (p < .001),
meaning that four-year entrants tended to have higher annual salaries above poverty
level than two-year entrants.
Table 5.9: Earnings above Poverty level using OLS, PSM & Heckman approaches
Group
Predicted OLS PSM Kernel Heckman
All (n=1,778)

$3,192.29***
(264.70)
Males (n=755)
$1,446.87***
(366.98)
Females (n=953) $4,130.74***
(314.24)
White (n=1258) $3,801.39***
(318.10)
AAHisp (n=256) $3,503.79***
(757.16)

$1,628.34
(1094.87)
$2,408.47
(1971.91)
$1,635.00
(1311.79)
$2,979.26**
(1203.82)
$-976.20
(3949.33)

$1129.16
(814.80)
$1,173.86
(1268.04)
$1,232.62
(1016)
$1,917.33*
(942.62)
$-1,543.27
(2210.44)

Bootstrapped s.e. in parenthesis
†
log-salary models revealed same results in terms of statistical significance,
direction and magnitude.
Statistically significant results are .05, .01, .001 represented by *, **, ***,
respectively.
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Aggregated analyses wages above poverty threshold
Table 5.9 contains the naı̈ve predicted differences based on OLS models, the PSM
estimations, and the coefficients associated with the Heckman, two stage approach.
The naı̈ve estimations show that starting in a four-year institution represented an
advantage regarding the amount of dollars above poverty level that students have,
compared to the amounts received by two-year entrants. That is, for the aggregated
model students who started in a four-year college earned $3,192 USD more, on
average, than participants who started their PSE in a two-year institution.
Once the corrections were implemented, both the PSM model and the Heckman,
two stage approach revealed that when we compare more similar participants, their
predicted wages above poverty level are not statistically significant different from
zero. The PSM model rendered a coefficient of $1,628, but as in the case of yearly
salary, the bootstrapped standard errors were not small enough to find statistically
significant results. The same is true for the Heckman, two stage approach, although,
four-year entrants had $1,129 USD more than two-year entrants, this difference is
not statistically significant at the .05 α level.
Disaggregated analyses wages above poverty threshold
The naı̈ve estimations resulting from predictions based on OLS models rendered
statistically significant differences after controlling for important covariates. In this
case, the model that reflected the greatest magnitude corresponded to female students who started in a four-year college. For female students, starting in a four-year
college represented a mean difference in annual wages of $4,131 USD after considering individual poverty thresholds, compared to female students who started in
a two-year college. This difference, however, decreased to $1,635 and $1,233 USD
when the PSM and Heckman models were fitted, respectively. In addition, the statistical significance found in the naı̈ve model faded away once I compared similar
students.
Male students’ naı̈ve estimations were the smallest among all the groups. yet
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this coefficient still was statistically significant (p <.001). Although the PSM for
males yielded a coefficient with a greater magnitude, the PSM estimate failed to
be statistically significant. The only group that after accounting for self-selection
showed statistically significant differences, favoring four-year entrants in their predicted wage after accounting for poverty threshold was the group of White students.
The PSM model and the Heckman approach revealed the largest coefficients, after
accounting for self-selection bias. In terms of the magnitude of the coefficients, this
finding is consistent with the analyses of yearly wages, however, in those models,
there was only one statistically significant result (see Table 5.4). In short, after
accounting for self-selection bias, and for a measure of the poverty threshold, I have
enough evidence to claim that in terms of wages above poverty threshold, similar
White students are better off by starting in a four-year college, as opposed to having
started in a two-year college.
Also, consistently with the findings reflected in the yearly wages approach, similar Hispanics and African American students seem to be better off by starting in a
two-year college. Yet, it is important to emphasize that these coefficient estimates
failed to be statistically significant different from zero due to large standard errors.
5.3.2 Probability of being below poverty threshold
As shown in Figure 5.2 the proportion of students who were below poverty level
is around 20%. Consequently, to continue with the assessment of the influence of
community colleges on labor market outcomes, it is important to analyze whether
some groups of students are systematically more at risk of being below poverty
level than others conditional on the sector of their first post-secondary education
attended after high school. The analyses presented in this section are another way
to look at the poverty problem from a perspective that does not measure how far
or close are participants from being poor, but instead to show who are more likely
to be “poor.”
As mentioned before (see section 5.3 on page 111), to create this variable I coded
1 if a participant had a negative value in the difference resulting from subtracting
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salary in 1999 minus poverty threshold; if a person had a negative value, then that
person was below the poverty threshold and categorized as being “poor.” Because
of this coding scheme, the findings corresponding to the estimations of the effect of
two- and four-year enrollment summarized in Table 5.10 should be interpreted as
follows, the larger the coefficient, the more likely a person is to be poor, conditional
on the sector of his/her first postsecondary education institution enrolled after high
school.
The question that this section is trying to answer is, are two year college students
more likely to be below poverty level when compared to similar four-year college
entrants?
Table 5.10: Probability of being below Poverty level using Logit, PSM & Heckman
approaches
Group
Predicted Logit PSM Kernel Heckman
All (n=1,778)

-.014***
(.004)
Males (n=1,253)
.025***
(.007)
Females (n=1,001) -.042***
(.007)
White (n=1,305)
-.029***
(.005)
AAHisp (n=238)
.013
(.028)

.015
(.027)
-.000
(.036)
.024
(.040)
-.014
(.030)
.130
(.100)

.004
(.020)
-.003
(.028)
.005
(.030)
-.019
(.023)
.077
(.059)

Bootstrapped s.e. in parenthesis
†
log-salary models revealed same results in terms of statistical significance,
direction and magnitude.
Statistically significant results are .05, .01, .001 represented by *, **, ***,
respectively.

Aggregated analyses probability of being below poverty level
The naı̈ve estimations presented in Table 5.10 reflect that after controlling for important predictors of graduation from a four-year college, there was enough evidence
to claim that two-year entrants were 1.4 percentage points more likely to be below
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poverty level than four-year students (α < .005). Once again, it is important to
emphasize that these analyses do not take into account systematic differences found
in the samples. As before, when more similar students were compared using PSM
and the Heckman, two-stage model, the statistically significant differences disappeared and the predicted coefficients reversed their sign. In addition, the coefficient
resulting from the Heckman, two-stage approach shrunk in its absolute magnitude.
Disaggregated analyses probability of being below poverty level
In the previous sub-section (see section 5.3.1 on page 113) we learned that only
White participants who started in a four-year college tended to have greater wage
salaries above poverty level than similar white students who started their PSE in
a two-year college. In Table 5.10 we can see that in terms of probabilities of being
below poverty level, white students who started in a two- or a four-year college have
the same probability of being below poverty level. Once again, the naı̈ve estimations
revealed that white who started in a two-year college were more likely to be below
poverty level, however, the corrections applied to the same data, indicated that the
differences found by the naı̈ve model were spurious.
Both male and female participants also were assigned statistically significant coefficients in the naı̈ve estimations. Indeed, similarly to the wages and to the wages
above poverty level models, the only group with no statistically significant coefficients in the naı̈ve model was Hispanic and African American students. The surprising finding, however, is that for Hispanics and African American students who
started in a four-year institution, the PSM predicted probability of being below
poverty level was of 13 percentage points higher, compared to the predicted probability of similar Hispanic and African American students who started in a two-year
institution. This difference, although not statistically significant, is the greatest
difference in the 15 models fitted. The second biggest difference corresponded to
the coefficient revealed by the Heckman approach, which is of 7.7 percentage points
higher. The message that these percentages are communicating is that although the
results are not statistically significantly different, on average, some Hispanic and
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African American students are being negatively affected by their enrollment in a
four-year institution in terms of their probability of being below the poverty level.
5.4 Probability of being satisfied with job
Yet another way to evaluate the sector effects of community college on labor-market
outcomes is given by the satisfaction with different aspects of employment. The
outcome variable of these analyses is based on the participants’ answer to the following question: Overall, would you say you (are/were) satisfied or dissatisfied with
your job as a whole?
A naı̈ve Chi-square analysis shown in Table 5.11 reflects that four-year entrants
were more likely to be satisfied with their current job than two-year entrants. In
this section I will analyze whether this difference in job satisfaction remains after
comparing similar students.
Table 5.11: Naı̈ve Chi-square of job satisfaction and sector
Satisfied
Sector
No
Yes
Total
2Yr
%
4Yr
%.
Total
%

222
15.85
251
11.77
473
13.38

1,179
84.15
1,882
88.23
3,061
86.62

1,401
100
2,133
100
3,534
100

Pearson χ2 (1) = 12.13, Pr < 0.000.

5.4.1 Aggregated analyses job satisfaction
The findings corresponding to the estimations of the overall satisfaction with current
job are shown in Table 5.12. In that Table we can see that the models were fitted
with 1,764 participants, of which 67 % started their postsecondary education in fouryear institution. The predicted probability based on a naı̈ve naı̈ve logit estimation
rendered a statistically significant difference in the coefficient of interest favoring
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four-year entrants. Thus, suggesting that four-year students were more likely to be
satisfied with their current jobs than two-year students were (α < .001). Nonetheless, the PSM and Heckman coefficient estimates revealed that after comparing more
similar students, both, two, and four-year students were similarly satisfied with their
current jobs.
Table 5.12: Probability of being being satisfied with job using Logit, PSM & Heckman approaches
Group
Predicted Logit PSM Kernel Heckman
All (n=1,764)

.020***
(.003)
Males (n=755)
.007
(.007)
Females (n=953) .029***
(.004)
White (n=1,305) .004
(.004)
AAHisp (n=319) .032
(.028)

.030
(.025)
.022
(.040)
.022
(.034)
.026
(.026)
.063
(.103)

.018
(.019)
.012
(.028)
.016
(.026)
.014
(.021)
.027
(.063)

Bootstrapped s.e. in parenthesis
†
log-salary models revealed same results in terms of statistical significance,
direction and magnitude.
Statistically significant results are .05, .01, .001 represented by *, **, ***,
respectively.

5.4.2 Disaggregated analyses job satisfaction
The only disaggregated naı̈ve estimation that rendered statistically significant differences between two- and four-year entrants corresponded to the female students’
model. This analysis reflected a 2.9 percentage points differences favoring four-year
female students in their likelihood of job satisfaction when compared to two-year
female students (α < .001). Once again, when the bias in the analyses was reduced,
this difference disappeared. No other statistically significant difference was found in
the models. Hispanic and African American four-year entrants reflected the highest difference found in the PSM models, this difference of six percentage points,

119
however, was not statistically significant.
These analyses are yet more evidence towards positive externalities coming from
the two-year sector. These positive externalities are, however, scarcely considered or
not even considered at all, when making claims about community colleges favoring
stratification in American society.
5.4.3 Predictive power of the models fitted
Figure 5.3 is called the receiving operating characteristic (ROC) curve (DeMaris,
2004). The ROC curve accounts for the predictive power of the model fitted regarding the probability of receiving treatment. In more technical terms, the ROC curve
is a plot of the sensitivity against the false positive rate resulting from the criterion
being varied throughout the range 0 to 1. The most important criterion is the area
under the curve (AUC) which is interpreted as the likelihood that a case will have
a higher probability than a control across the range of criterion values investigated
(DeMaris, 2004).

The guidelines conventionally used to interpret the discriminatory power of the
ROC curve are the following:
• AU C = .5 The model has no discriminatory power.
• .7 < AU C < .8 The model has acceptable discriminatory power.
• .8 < AU C < .9 The model has excellent discriminatory power.
• AU C > .9 The model has outstanding discriminatory power (DeMaris, 2004,
p. 272).
Based on the guidelines presented by DeMaris (2004), I can confidently state
that the model upon which the analyses presented in this section were based, had an
excellent discriminatory power to detect propensities towards receiving treatment,
as accounted for by the area under the curve (0.8128) shown in Figure 5.3.
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Figure 5.3: ROC curve showing the discriminatory power that represents the fundamental identification of the probabilities of receiving treatment. The area under
the curve obtained (0.8128) means that the model accounts for an excellent discriminatory power (DeMaris, 2004).
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CHAPTER 6
NEW APPROACHES TO AN OLDER ISSUE

This Chapter contains new approaches based on modern techniques aimed at visualizing the PSM estimations. Instead of fitting new models, the analyses presented
in this chapter will revisit the estimations found in chapter five and present them allowing for more in depth analyses. The first part of the chapter is configured by the
representation of the disaggregated PSM coefficients showing on a more individualized level the relationship between propensity towards treatment and baccalaureate
degree attainment. The second part of the chapter relies on the use of Geographic
and Cartographic representations of the estimations using up to date technologies.
This section is another way to evaluate where students were more likely to succeed
in terms of baccalaureate degree attainment, and it is called mapping probabilities of success. Moreover, these maps account for Geo-spatial representativity of
the findings while provoking the use of novel techniques to address issues that not
necessarily are new. I close this chapter by revisiting the job-market outcomes analyzing the types of jobs appointment that two- and four entrants had by the year
of 2000. This analysis is the only one that was not presented in chapter five.
6.1 Revisiting baccalaureate gap using novel visualizing techniques
The purpose of this dissertation was to go beyond the current state of the literature
in terms of assessing the sector effects of two and four-year institutions regarding
opportunities to succeed for community college students compared to opportunities to succeed of similar four-year students. Congruently with the general body of
literature in baccalaureate degree attainment as a function of first sector of postsecondary education enrollment after high school, I found that the aggregated analyses
always favored the likelihood of obtaining a four-year degree to students who first
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enrolled in a four-year institution. This finding was corroborated with the use of two
sophisticated methodologies: propensity score matching and the Heckman, control
function or two stage approach.
The general finding highly published on the topic suggests that students who
first enrolled in a four-year institution are 14% to 23% more likely to graduate from
a four-year institution than similar students who started in a two-year college. This
dissertation reiterates this finding, but goes more in depth by disaggregating the
analyses by gender and ethnicity to explore whether certain groups of students were
being affected systematically different conditional on their propensity towards enrollment in the four-year sector as predicted by important sociological variables such
as parental support, grades, four-year degree college expectations, among others. As
shown in the analyses presented, it was found that different groups of students were
indeed affected differently. The negative effect of two-year colleges was maintained
for White and for female students who started in the two-year sector. On the other
hand, it was found that for Male and Black-Hispanic students, their likelihood of
graduation from a four-year college did not decrease based on the sector of their
first PSE enrollment.
Even though statistically significant differences in the likelihood of baccalaureate
degree attainment were found using sophisticated statistical techniques, it is still
unclear to what extent are female and White students actually being negatively
affected, or how the entire 0-1 propensity towards treatment is related to greater
or lower probabilities of bachelor’s degree attainment for some students over others.
For example, are female students who enrolled in a two-year institution who had a
propensity of .80 to have started in a four-year college less likely to graduate from a
four-year college, than four-year female students with a propensity of .80? This more
one-to-one type of comparison is the main reason why in the following pages I will
go back to the propensity score estimations in an attempt to more deeply analyze
the nature of those differences. To do this, I will rely on graphics like Figure 6.1 that
use the predicted probabilities of graduation form a four-year college conditional on
the propensity towards receiving treatment and evaluate how different groups are
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being affected on a more individualized manner.

Figure 6.1: Counter-factual probabilities of baccalaureate degree attainment by 2000
against propensity towards receiving treatment. Receiving treatment in this case
means probabilities of having started in a four-year institution.
In Figure 6.1 I am presenting the aggregate analyses of the two general groups
of students being analyzed in this dissertation. It is important to recall what belonging to a two- and four-year sector means. These students were enrolled full-time
immediately after graduating from high-school in a public, in-state institution. The
only difference between the two-groups of students is that one group enrolled in
a two-year institution, whereas the other group enrolled in a four-year institution.
The importance of this conceptualization resides on the feasibility of making inferences. That is, it is unlikely that this model can be applied to two-year, part-time
students, or to two-year, out of state students, for instance.
Each dot in Figure 6.1 accounts for each individual student analyzed in this
dissertation. This Figure also includes hundreds of locally weighted regressions
of y-axis on x-axis, which helped to draw the line that is best fitting each pair
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of observed data and is consequently smoothing the data observed as an attempt
to capture possible trends or patterns in the original data (Shumway and Stoffer,
2011). In the x-axis of Figure 6.1 we have the propensity to receive treatment,
in other words, students in the four-year sector were compared to their counterfactual students in the two-year sector. Note that although there are statistically
significant differences, as shown by the t value found, it is also important to consider
the practical significance of these findings. Overall, it can be seen that students in
the four-year sector who had very low propensities to be exposed to treatment also
were much less likely to succeed, or to obtain a four-year degree. This situation is the
same found for two-year entrants with low propensities of receiving treatment. In
other words, neither two nor four-year institutions were able to help students located
at the lower ends of the propensity spectrum. This notion has not been accounted
for in the past. Previous research overemphasizes statistical significance without
paying closer attention to more nuanced analyses of the behavior of the findings.
This is when the importance of visualizing the fitted models is well appreciated. In
addition, the λs found using the Heckman two-stage model also showed that even
if two-year entrants would have started in the four-year college, their probabilities
of attaining a four-year college degree would have been at leas 50% lower than the
probabilities of baccalaureate attainment of four-year students.
The average probability of obtaining a four-year degree for four-year students
was 66.86%, whereas the probability of receiving a four-year degree for two-year
entrants was 53.6%. We note, however, that some students who were closer to the
mid-lower end of the spectrum in the two-year sector had even better probabilities of
success than four-year natives in the same range; this pattern can also be seen at the
upper end to the propensity score spectrum. Based on this graphic representation of
the probabilities of success I do not find enough evidence to state that the statistical
significance found has practical importance given the considerably higher difficulties
than two-year entrants have to face in their journey to a baccalaureate degree. For
instance, as mentioned before, Dougherty (1992) emphasized three factors that twoyear college students have to face when trying to attain a bachelor’s degree: a)
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surviving in the community college, b) transferring to a four-year college, and c)
persisting in the four-year college (Dougherty, 1992, p. 192). The important aspect
to emphasize here is that despite having more challenges, similar patterns of success
in terms of baccalaureate degree attainment can be observed in both two- and fouryear entrants.
6.1.1 Are white and females being negatively affected?
The models fitted for white and female students revealed negative effects of the twoyear sector on their likelihood of obtaining a bachelor’s degree by 2000. Once again,
it is considered to be important to explore the patterns that are emerging from the
analyses by observing the predicted probabilities of success by counter-factual cases.

(a) ATT White n=1,402

(b) ATT Females n=1,081

Figure 6.2: White and female students’ probabilities of baccalaureate degree attainment, what patterns emerge from the data?
In Figure 6.2 we can observe that as in the case of Figure 6.1 students whose
propensities towards treatment were very low, also had almost none probabilities of
attain a bachelor’s degree by 2000. It is interesting to note however that for white
and female students, these probabilities were even lower in the four-year sector. For
white students in the two-year sector, the range .20–.25 presented a considerably
high jump in their probabilities of success when compared to that similar range in the
four-year sector. It is worth emphasizing that although the findings are presenting
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“strong evidence” (or statistical significance) of a negative two-sector effect on the
likelihood of bachelor’s degree attainment, we see that White students in the twoyear sector who had very high propensities towards treatment actually had higher
probabilities of success compared to similar White students in the four-year sector.
Another aspect that it is worth emphasizing is that White students in the four-year
sector were less likely to have a counter-factual in the lower end of the spectrum.
This can be seen by the fewer dots at the lower end of the propensity tail, which is
also true for female students.
Female students also resulted “negatively affected” by the two-year sector,
nonetheless, we can observe a similar patter of success compared to White participants in both two- and four-year sectors. Once again, what is considered important
to be highlighted is that not even four-year institutions were capable of “helping”
four-year students to succeed when these four-year students were at the lower or
close to the lower end of the propensity score towards receiving treatment. Twoyear colleges on the other hand, even though could not transform those probabilities
of success, still present a more positive panorama for those two-year students at the
lower end of the propensity. Once again, I can say that even though there is a
statistical significance, I do not have the means to claim any practical significance
of these findings.
Both, the propensity score matching and the Heckman, two stage models consistently revealed that males and African American and Hispanic students were
not negatively affected by their enrollment in a two-year institution. What does
this finding actually mean? and how does this compare to their white and female
counterparts? Figure 6.3 also contains the predicted probability of success of these
groups of students against their probabilities of receiving treatment.
6.1.2 How have Male and African American/Hispanics been affected?
As before, every single dot in each of the graphics presented in Figure 6.3 corresponds
to a specific student. For male students the mean difference found was 6.1 percentage
points favoring male students who started in a four-year institution. In Figure
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(a) ATT Male n=842

(b) ATT AAHisp n=294

Figure 6.3: Male and Hispanic and African American students’ probabilities of
baccalaureate degree attainment: What patterns emerge from the data?
6.3(a) we see a similar pattern, the two-year sector is helping to a very similar
scale two-year students with similar propensities towards having started in a college
belonging to the four-year sector. Once again, students in the lower end of the
propensity practically had not probabilities of receiving a baccalaureate degree by
2000 in neither two- nor four-year institutions.
Hispanic and African American students were not negatively affected in their
probabilities of attaining a bachelor’s degree by 2000 due to their enrollment in a
community college. Yet we can see in Figure 6.3(b) that the mean probability of
success of African American and Hispanics students in the four-year sector was 55
percentage points. This probability was at its best as high as the probabilities of
success for White, female, and male students but who started their postsecondary
education in the two-year sector. In other words, the apparent positive finding regarding African American and Hispanics students in reality is the worst case scenario
found among all sub-groups. This means that it is not that community colleges are
helping Hispanic and African American students to transfer and graduate from the
four-year sector to similar rates than African American and Hispanics in the fouryear sector, but that the four-year sector has been incapable of helping Hispanics
and African American to graduate at higher rates. The entire public higher educa-
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tion system is failing to provide these students with better opportunities to succeed
academically. This point of view rather to judging the two-year sector for these
low graduation rates, is a call for a more comprehensive assessment of what has
been missing in the higher education system as a whole that has been holding the
opportunities of African American and Hispanic students from attaining bachelor’s
degrees at similar rates than other groups.
In the following subsection the generalizability power of this dissertation is being
tested. This test was performed with a new geovisualization tool to map probabilities
of success in the Continental United States.1 To do this, the use of Geographic
Information Systems (GIS) techniques along with powerful statistical analyses like
Propensity Score Matching provided a panorama that until now has been absent in
the study of two, and four-year sector effects. Even though these maps were focused
on educational outcomes, they can be extended to non-educational outcomes as well.
To start, a simple question will be addressed, how generalize these findings are in
terms of their presence in the Continental United States?
6.2 How generalizable are these findings?
It is worth emphasizing that the analyses were conducted with a very specific group
of students in an attempt to reduce to a minimum any extra source of confoundedness. This group of students enrolled full-time immediately after graduating from
high school in a public in-state institution. The only difference was the sector of
the institution they enrolled in, a group of students attended a two-year institution,
whereas the other attended a four-year college.
Clearly, the focus of interest of this dissertation is concentrated in the public
two- and four year sectors. The National Education Longitudinal Study (NELS) is
by far the most comprehensive study with regards to the transition to adulthood in
the area of education. An excellent example of how generalizable this longitudinal
1

Continental United States is referred to as the region of the United States of America configured

by the 48 states (Young and Jensen, 2012), as shown in Figure 6.4.
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study aimed at be is presented in Figure 6.4, which represents all the public, twoand four-year institutions that were represented in NELS.2

2

The map shown in Figure 6.4 to my knowledge is the first visual representation of the scope

of NELS was obtained using the R platform and the packages maps, maptools, geosphere, and
PbsMapping all of which were just recently added to the R platform.

Source: Official PSE institutions' coordinates retrieved from NELS:88−00

Figure 6.4: Map of the Continental United States representing the total number of public, two- and four-year institutions
that configured NELS.

4−year (n=488)
2−year (n=618)

Institutional sector

Public two and four−year institutions represented in NELS:88−00
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To be able to present the map shown in Figure 6.4 the name of the institutions,
the city and state in where they are located were gathered, then the R platform
allowed the connection to an on-line database maintained by Google; this process
allowed for the retrieval of the longitude and latitude coordinates of each individual
two- and four-year institution. This process was repeated for each institution listed
in NELS. Once each institution had valid latitude and longitude coordinates their location in the Continental United States was achieved using trilateration techniques.
The estimated precision of each point is plus/minus 200 squared feet, this precision is based on the projection most widely used in the United States of America
(+datum=WGS84).
Each dot in Figure 6.4 corresponds to a single institution. In that Figure we see
that in total there were 1,106 two- and four-year institutions represented in NELS,
of which 55.8 % were institutions belonging to the two-year sector. In addition we
also see that every single state of the Continental United States is represented in
the NELS sample. Nonetheless, it is evident that there is clear tendency of having
institutions located in the east and mid-east United States. These institutions,
however, correspond to the universe from which a sub-sample of participants was
taken. Given that the analyses were limited to in-state two- and four-year, full time,
first time students, it is unlikely that all these institutions are still represented in
the final sampling scheme. Consequently, it is important to compare Figure 6.4 to
the final sampling scheme in order to be able to talk about generalizability of the
findings of the models fitted.
Figure 6.5 corresponds to the mapping of the institutions included in this dissertation. These public, two- and four-year institutions welcomed students who were
enrolled full-time after graduating from high school in an in-state institution. From
Figure 6.4 we learned that in total there were 488 four-year institutions, in Figure
6.5 we see that the final sample was comprised of 452, representing 93% of the fouryear sector represented in NELS. Similarly, in Figure 6.4 we saw that there were 618
two-year colleges, but only 483 of them enrolled students who fulfilled the inclusion
criteria of this study, accounting for a representation 78% of the two-year sector.

Source: Official PSE institutions' coordinates retrieved from NELS:88−00

Figure 6.5: Map of the Continental United States representing the total number of public, two- and four-year institutions
that configured NELS.

4−year (n=452)
2−year (n=483)

Institutional sector

Public two and four−year institutions represented in Dissertation
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Regarding the representation of the 48 states, in Figure 6.5 we also see that every
single state is represented in the final sampling scheme. There are, of course, states
that are somewhat overrepresented, whereas others have few institutions, which is
congruent with the total number of institutions represented in NELS. Nevada for
instance, had two four- and two two-year institutions in the final sampling scheme,
which is practically the same number of institutions represented in NELS, except
for one. Other states like Montana only had four-year colleges represented in NELS,
and four institutions in total, three of which are represented in the final sample.
Other states, like Arizona, had both four- and two-year institutions represented in
the final sample. The General trend presented in Figure 6.4 was still present in
Figure 6.5, the eastern United States was overrepresented. Then only state in the
west that accounted for a considerably high number of institutions is California
which is known by its extensive higher education system(s).
Map 6.5 provides evidence about the potential generalizability of the findings of
this dissertation. Once again, it is important to emphasize that the circles shown
in Figures 6.4 and 6.5 are institutions represented in the dissertation. More importantly, each dot may have more than one student who participated in NELS.
Based on the information provided, I conclude that in terms of the geospatial
scope of this dissertation, the final sampling scheme is a powerful representation of
the American public two- and four-year higher American education sectors.
6.2.1 Where were students more likely to succeed? Mapping probabilities of success
The maps3 to be shown in this subsection were fitted using a Proportional Symbol Mapping (Tanimura, Kuroiwa, and Mizota, 2006). These maps contain very
powerful statistical, cartographic, and geographic information that will rely on institutions’ coordinates to map and assign weights to the figures in form of bubbles.
These weights, are proportional to the variable on interest, which in this case cor3

The Japanese statisticians Tanimura, Kuroiwa, and Mizota (2006) designed a Proportional

Symbol Mapping in R package, which is based on the theories of proportional symbol mapping
developed in cartography.
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responds to the empirical propensities towards attaining a baccalaureate degree for
each of the models fitted in this dissertation.
An important measure of “success” as understood in this dissertation is accounted for by the probability of attaining a baccalaureate degree conditional on
the type of institution first enrolled after high school. The following figures will
present a clear panorama of the location of the first postsecondary education institutions in which different subgroups of students were succeeding to a greater or
lower extent both at the four- and two-year sectors. Following the logic that has
driven the discourse of this dissertation I am disaggregating the maps by gender
and ethnicity. The circles presented in each map were weighted by the probability
of success that was predicted from the propensity score matching estimations of the
comprehensive models (see Table 5.2 on page 89). Also, given that I am presenting
hundreds or thousands of students, depending upon the gender and ethnicity presented, I will introduce separate maps for two- and four-year institutions in order
to provide panoramas that are as clear as possible.
Figure 6.6 shows the aggregated model described in Table 5.2 on page 89. This
model presented statistically significant differences between two- and four-year natives in regards to their likelihood of success. Figure 6.6 is tracking back the initial
in-state, public community colleges that received NELS participants and is providing concrete evidence of both the institutions, their regions and states that best and
worst helped students to attain a college degree by the year of 2000. Each bubble
presented in the map corresponds to one of the 620 community college students that
were captured in the final propensity score matching model and is weighted by each
individual student’s probability of success conditional on his/her first institution of
enrollment.
A fundamental point to emphasize in the maps presented in this section, is that
the propensities shown in each map are the empirical propensities found as a result
of fitting the PSM models. That is, as we remember from equation (4.5) on page 64,
once the propensity was found, the next step consisted on matching individuals that
had the closest propensity towards receiving treatment (bx). To do this, several
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Empirical propensity to BA attainment based on enrollment in the two−year sector

2−year std propensities to succeed
0.5
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0.6

0.7

0.8

0.9

Aggregated model, n=620, min=.006, max=.852, mean=.45, SD=.2

Figure 6.6: Weighted aggregated probabilities of success of two-year natives taken
from the aggregated model presented in Table 5.2 on page 89.
matching mechanism are available, of which I used two, Kernel and Stratified. In
this section of the analyses, I am not trying to match individuals conditional upon
bx, as was done before, rather, I am presenting their actual propensity towards
success, or their probability of attaining a bachelor’s degree conditional upon the
type of the sector they first enrolled into after high school graduation.
The legend of Figure 6.6 presents a highest value of 85.2%, meaning that conditional upon their enrollment in a two-year institution, and compared against the
probabilities of success of four-year natives, two-year students had a maximum opportunity to achieve a baccalaureate degree of 85.2%. We also see that there are some
institutions in which the likelihood of baccalaureate degree attainment was practically non-existent. In Minnesota, South Dakota, Wisconsin, and Massachusetts, for
example, there are cyan dots that are practically invisible to the naked eye, but
that still were captured by this technology. In addition, states like Arizona, New
Mexico, Texas, Florida, California, and Nevada had variation in the propensities
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found, but favored the overall likelihood of bachelor’s degree attainment. Utah did
exceptionally well, the few students represented in that state had very good chances
of success.
With this information, the next step in terms of policy analyses would be to
understand the state policies regarding transfer agreements and financial aid policies
that would ease or impede the vertical mobility between two- and four-year sectors.
For instance, we already know that Utah was rather successful in this respect, as
it was Wyoming. However, these further analyses are not part of the scope of this
dissertation.
Empirical propensity to BA attainment based on enrollment in the four−year sector

4−year std propensities to succeed
0.4
0.1 0.2 0.3

0.5

0.6

0.7

0.8

Aggregated model, n=1,303, min=.013, max=.714, mean=.53, SD=.16

Figure 6.7: Weighted aggregated probabilities of success of four-year natives taken
from the aggregated model presented in Table 5.2 on page 89.
Figure 6.7 summarizes the empirical propensities towards bachelor’s degree attainment conditional on initial enrollment in the four-year sector. The first difference
in the empirical probabilities of success to be emphasized is that the mean propensity of succeed for the four-year entrants is of 55.6%, compared to 45% found for
two-year natives. In Figure 6.7 we also see that the maximum value of the propensity
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towards bachelor’s degree attainment was 70% which is lower to the maximum value
obtained by the two-year entrants (85.2%). In Figure 6.7 we also see that, overall,
we have many larger bubbles, indicating that the majority of the 1,303 bubbles that
this Figure contains were likely to have good probabilities of success.
In Arizona for instance, we see that the smallest bubbles were of at least 40%
whereas Utah who performed specially well in the two-year sector had propensities
of 20% or less in the four-year sector. Some of the smallest propensities are found
in Louisiana, South Carolina, Indiana, Cincinnati, and Pennsylvania. California, a
state with a considerably high number of both two- and four-year institutions, did
exceptionally well in both scenarios.
Congruently with Figure 6.1, Figures 6.6 and 6.7 show that there were some
two-year entrants who had better chances of attaining a baccalaureate degree by
the age of 30 years, compared to other four-year entrants. To clarify any possible
misunderstanding regarding the lower maximum propensity towards success for students in the four-year sector, a histogram showing the densities of the propensities
reflected in the aforementioned maps is presented.
In Figure 6.8 it can be observed that although the maximum value for the propensity of four-year natives was 71.4%, which is lower than the maximum value found
for two-year entrants (85%), the group of four-year entrants, however, had a higher
mean propensity to receive a baccalaureate degree by the year of 2000, and a smaller
standard deviation (.16) than their two-year counterparts. In addition, the range of
the propensity score was smaller for four-year entrants than it was for community
college students. All these facts taken together rendered the following general trend:
when compared to two-year entrants, on average, four-year natives in the aggregated
model had better chances of academically success, yet some two-year students had
even better probabilities of bachelor’s degree attainment than four-year students.
The maps that have been presented so far are only the aggregated representation
of the findings contained in Table 5.2. It is considered worth exploring whether or
not disaggregated maps by gender and ethnicity would render different pictures
about how students in the two- and four-year sectors were fairing in terms of their
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Propensity to BA Attainment Distribution by PSE Sector
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Figure 6.8: Histogram showing the densities of the propensities towards baccalaureate degree attainment reflected in maps 6.4 and 6.5.
baccalaureate degree attainment. Consequently, the following maps represent the
disaggregated and perhaps more powerful depictions of the reality of thousands of
college students in America.
Disaggregating maps of success
The maps presented in the following pages contain the disaggregated propensities
towards baccalaureate degree attainment by gender and ethnicity while controlling
by college sector of enrollment. Even though the four sub-groups of students are
presented, a closer attention will be placed to the group already identified as having
left behind in both sectors: Hispanic and African American students.
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In the map corresponding to Figure 6.9 I present the propensities towards academic success for Hispanic and African American students who started in the twoyear sector. Among the first points to emphasize from this figure is that the maximum propensity score value found is 67.9 percentage points and a minimum value of
.07 percentage points. Although it is evident that most bubbles reflected a positive
proportion of African American and Hispanic students whose propensities towards
success were above 50 percentage points, in this map we are also capable of observing those cases whose propensities to attain a baccalaureate degree were practically
zero (or .07 %).
Hisp & AAs' empirical propensity to BA based on two−year sector enrollment

2−year std propensities to succeed
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Disaggregated model, n=102, min=.0007, max=.679, mean=.375, SD=.229

Figure 6.9: Weighted African American/Hispanic students’ probabilities of success
in the two-year sector taken from their corresponding PSM model presented in Table
5.2 on page 89.
Arizona, a state with a great concentration of Hispanic populations, did extremely poorly. Two out of the three students who enrolled in an instate, community college were close to zero in this propensity towards graduation. California,
with a larger representation of community college students than Arizona, also had
two-year students with practically zero propensities to attain a bachelors degree.
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To be more specific, we can see that there were five students who did very poorly
in the Californian two-year sector. New Mexico also had a student with practically
zero in this propensity, along with another student who was just about five percentage points likely to obtain a baccalaureate degree. Michigan, Georgia, South
Carolina, Florida, Alabama, Texas and Washington also had one or two of these
cases with very low propensities towards a completion of a four-year degree. On the
other hand, we can see that New York, North Dakota, Wyoming, Colorado, Texas,
Oklahoma, and Tennessee helped to a great extent Hispanic and African American
students who started in an in-state two-year institution.
Hisp & AAs' empirical propensity to BA based on four−year sector enrollment

4−year std propensities to succeed
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Disaggregated model, n=192, min=.057, max=.560, mean=.398, SD=.125

Figure 6.10: Weighted African American/Hispanic students’ probabilities of success
in the four-year sector taken from their corresponding PSM presented in Table 5.2
on page 89.
The question then, becomes, are these 20 cases of students with very low propensities toward baccalaureate degree attainment —out of 102 students in total– enough
evidence to conceptualize community colleges as engines of inequality? Perhaps a
more accurate perspective would be one of validations, recognizing that these institutions have traditionally been opening their doors to welcome underprivileged
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students, whose only opportunity to experience postsecondary education through
by a community college.
This section shows how African American and Hispanic Students faired as a result of having started their post-secondary education in the four-year sector. From
Figure 6.10 note that the mean propensity towards baccalaureate degree attainment
for Hispanic and African American students in the four-year sector was 39.8 percentage points, which was a little bit higher than the mean value of 37.5 percentage
points found for the two-year African American and Hispanics entrants. Similarly
to the aggregate results, we can see that two-year entrants have a maximum value
in this propensity higher than the maximum value found for four-year entrants,
67.9 and 56 percentage points, respectively. Nonetheless, four-year entrants have a
higher minimum value than their two-year counterparts, 5.7%.
It is important to highlight that the average propensities resulting from the
matching mechanism showed that the information contained in Figures 6.9 and
6.10 are not statistically significant different. Having made that clear, in Figure
6.10 we see bubbles that are in the 35-45 percentage points range, which when we
consider that we are referring to four-year entrants these propensities seem to be
low compared to the propensities found in the aggregate four-year sample already
presented in Figure 6.7.
In terms of states in which students presented most difficulties, note that
Arkansas was the state who had the student with the lowest propensity towards
success in the four-year sector. Other states were around the 20 percentage points
neighborhood like Louisiana, New Mexico, Colorado, Illinois, Ohio, West Virginia,
South Carolina, North Carolina. On the other hand, the states that best helped
these four-year, Hispanic and African American students were Florida, Pennsylvania, New York, Minnesota, Montana, Washington, Michigan, California, and Oregon. It is interesting to note that differently from the aggregated analyses, the figures
corresponding to Hispanics and African American were clustered in the southern
states of the continental U.S.A.
Figure 6.11 shows the propensities corresponding to male students who started
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Males' empirical propensity to BA based on two−year sector enrollment
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Disaggregated model, n=258, min=.037, max=.807, mean=.44, SD=.16

Figure 6.11: Weighted male’s probabilities of success in the two-year sector taken
from the males’ PSM model presented in Table 5.2 on page 89.
their postsecondary education in the two-year sector. In this map we see that the
mean propensity for these students was of 44 percentage points with a standard
deviation of 16. Surprisingly, it can be noted that the maximum value for the
propensity score was 80.7% whereas the minimum value was 3.7%.
As before we can see where students were performing better or worse. California
was one of the states in which two male students presented the lowest propensities to
attain a baccalaureate by 2000. Other states that had students with low propensities
towards receiving a bachelors degree were Oregon, South Dakota, Texas, South
Carolina, District of Columbia, West Virginia, and Pennsylvania.
On the other end of the spectrum, that is, states in where students were succeeding to a greater rates we have Wyoming, Utah, and Washington. Pennsylvania
and California, despite being mentioned in the states that “failed” to help students,
also did very well providing opportunities to male students, or as being the stepping
stone to a baccalaureate degree for many of these students.
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Male students who started in a two-year college had similar predicted probabilities of bachelor’s degree attainment by 2000 as did four-year entrants. Indeed, this
was the closest comparison groups found in this dissertation. Figure 6.11 presents
the mapped propensities towards baccalaureate degree attainment of male students
who started their college experiences in an in-state four-year institution. To summarize the information contained in this map, note that the states that had at least one
student with very low propensities were Kansas, Missouri, Georgia, South Carolina,
Texas, Ohio, and Michigan.
It is important to emphasize that students in the four-year sector in general did
very well, and what previous research has completely failed to show is that similar
two-year males students did at least as well as these four-year students.
Males' empirical propensity to BA based on four−year sector enrollment
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Figure 6.12: Weighted male’s probabilities of success in the four-year sector taken
from the males’ PSM model presented in Table 5.2 on page 89.
In the case of female students who started in the two-year sector, note from
Figure 6.13 that the maximum value of the propensity found was 89.5% with a minimum value of 7.5% and an empirical propensity mean of 46%. Among the states
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in where female students struggled the most we see Wisconsin, Minnesota, Indiana,
South Carolina, New Mexico and Mississippi. Other states like California and Arizona presented variation in terms of these propensities towards an attainment of a
bachelor’s degree. Utah, Florida, and Texas were states in which female participants
faired particularly well in this regard.
Females' empirical propensity to BA based on two−year sector enrollment
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Figure 6.13: Weighted female’s probabilities of success in the two-year sector taken
from the males’ PSM model presented in Table 5.2 on page 89.
Compared to the two-year counterparts, female students in the four-year sector (see Figure 6.14) also show states in where students had difficulties to attain a
bachelors degree by 2000. Texas, Arkansas, Indiana, Michigan and Louisiana were
such states. California, Arizona, Oregon, Nevada, Texas, Colorado and Washington
presented the best propensities in the model. It is important to note that Figures 6.13 and 6.14 presented statistically significant differences, but when mapping
these propensities by region there are practically no important disparities in female
students propensities towards a baccalaureate degree attainment.
The last two maps presented in this dissertation correspond to the white students
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Females' empirical propensity to BA based on four−year sector enrollment
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Figure 6.14: Weighted female’s probabilities of success in the four-year sector taken
from the females’ PSM model presented in Table 5.2 on page 89.
subgroup. The first map, presented in Figure 6.15 corresponds to white students
who first enrolled in a two-year college. In general we can see that white students did
rather poorly in New Mexico, Colorado, South Dakota, Minnesota, Missouri, Ohio,
and Massachusetts. On the other hand, students in Mississippi, Georgia, Utah, and
Alabama did particularly well.
The minimum value found in white students’ propensities who started in a twoyear institution was 10.8 %, which is the highest across all community college entrants. That is, the worst case scenario for white students still represents the best
case scenario across students, and has a difference of 99% compared to the worst
case scenario faced by African American and Hispanic students.4 Similarly, the
maximum propensity toward success of White students in the two year sector was
the second highest in all the subgroups analyzed, in this case, female students had
4

This computation was obtained from the following computation (.108-0.0007)/ .108, where

.108 is the worst probability of success for White students and 0.0007 is the corresponding worst
probability of success for an African American or Hispanic student.
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the highest propensity to baccalaureate degree attainment in the two-year sector.
Whites' empirical propensity to BA based on two−year sector enrollment
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Figure 6.15: Weighted whites’ probabilities of success in the two-year sector taken
from the Whites’ PSM model presented in Table 5.2 on page 89.
Finally, in Figure 6.16 I present the propensities for white students who started
their college education in a four-year institution. Once again, we have students with
very low propensities in states like Georgia, Texas, Louisiana, Ohio, Kentucky, and
Arkansas. On the other hand, Montana, Oregon, California, Arizona, New Mexico,
and Florida had students who did very well.
6.3 Revisiting labor market outcomes: Types of jobs held by 2000
The practical importance of academic success is intrinsically related to the possibility of developing knowledge and skills necessary to acquire the means to gather
enough resources to be above poverty level and to pay for living expenses and other
commodities. Nonetheless, for two-year entrants the attainment of a bachelor’s degree may as well not be their priority and this academic degree should then only be
a small part of what “succeeding in life” would mean.
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Whites' empirical propensity to BA based on four−year sector enrollment
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Figure 6.16: Weighted whites’ probabilities of success in the four-year sector taken
from the Whites’ PSM model presented in Table 5.2 on page 89.
In chapter five the analyses of labor market outcomes after accounting for selfselection bias using the Heckman, two-stage procedure revealed no differences in
the variation of yearly wages in 1999, yearly salaries differences after accounting for
number of dependents and marital status, probability of being below poverty level
and job-satisfaction between two- and four-year entrants. There is one question,
however, that has not been addressed yet. What type of jobs were these participants holding as of 2000? That is, being satisfied with the job and being above
poverty lever are important indicators, but different types of jobs are associated
with different levels of prestige. To what extent are these jobs comparable or shared
between two- and four-year entrants?
To address these questions the job titles of the participants who answered this
question “For your primary job, what is your job title?” were retrieved. The list
of job-titles was extensive and the number of participants in the final sample were
more than 3,500. Consequently, coding these variables represented an important
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challenge. To perform this analysis a technique called “Text Mining” (TM) was used.
TM is an interdisciplinary set of procedures involving linguistics, computational
statistics, and computer science that has become widely used in statistical and
learning machine methods (Francis and Flynn, 2010; Feinerer, Hornik, and Meyer,
2008). The main characteristic of TM techniques is that unstructured texts are the
source of information. The challenge then consists in preparing the data by removing
unnecessary information while ensuring that the messages contained in the texts are
preserved (Francis and Flynn, 2010). Using this technique, the cleaning process of
the data was started data. In this process, the words that accounted for similar
job statuses like clerical and clerks were merged into a single category. In addition,
some categories were modified so that their essence would not be lost. For instance,
if a participant answered that his/her main job was “data entry” I decided to recode
this category as “dataentry” so that this category was preserved as a single concept
instead of two separate words.
Once the pre-cleaning process was implemented through thousands of participants’ job categories, the frequency of job categories was quantified as they appeared
in the texts. The WordCloud package in the statistical platform R allowed for the
graphic representation of the most important words weighted by their frequency of
occurrence. This technique goes beyond merely summarizing frequency of words
using histograms or other basic graphical representations that are limited in their
capabilities of accommodating hundreds of categories. In a wordcloud each word
becomes a variable or category in and by itself and each variable can be essentially
plotted in a single wordcloud. Consequently, a wordcloud contains all the important words in the texts analyzed yet it is powerful enough to emphasize the most
important categories.
Figure 6.17 presents the job titles held by four-year students by 2000 on the
aggregate level. The size of the job titles accounts for the actual frequency of the
jobs held by these students. For instance, note that the most frequent job titles
were managers in a supervisory positions along with sales/purchasing. Note further
the occurrence of teachers in the K12 system, was the second most important job
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category. We also see four-year entrants working in the field of financial services,
computer systems, and colleges and universities as faculty members. In addition we
see the presence of secretaries/receptionists and managerial positions.
Similarly, Figure 6.18 accounts for the job titles held by two-year entrants. Once
again, the size of each word accounts for the frequency of the job title among two-year
participants. Although, as we know there are fewer two-year participants included
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Figure 6.17: Aggregated job titles held by four-year students by 2000.
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Job title two−year students by 2000
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Figure 6.18: Aggregated job titles held by two-year students by 2000.
in the model (620 two-year students and 1,303 four-year students) we see that conditional of the aggregated sample of two-year participants the most frequent categories
considerably resemble both two- and four-year participants. That is, once again we
see that managers in supervisory positions is one of the most important categories
present in Figure 6.18. In addition, we see that secretaries/receptionists, business
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financial services and sales/purchasing were very frequent. We however, can see
some differences like the presence of protective criminal justice related jobs, and
more vocational oriented like mechanic technician or skilled operatives.
Although informative Figures 6.17 and 6.18 are missing a key component. To
avoid having to be guessing what commonalities are present in both Figures, a
final Figure that accounts for those commonalities was fitted. The commonalities
technique of the WordCloud package allowed for the extraction of the job titles
that appeared in both sub-samples conditional on their respective frequencies. The
resulting Figure contains the job titles weighted by their shared information in both
sub-samples.

Commonalities in job titles for 2− and 4−year students by 2000
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Figure 6.19: Commonalities between job titles held by two- and four- year students
by 2000.
Figure 6.19 presents the commonalities of the job titles held by two- and four-
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year students by 2000. It is worth noting that the most important job categories
presented in Figures 6.17 and 6.18 are reflected in Figure 6.19 which accounts for the
accuracy of the analysis. Managers in supervisory positions and sales purchasing
are indeed the two most important job titles found. This importance is based on
how frequent two- and four-year students reported holding those positions as their
main job appointment held by the year of 2000. In Figure 6.19 there are other
categories that became present due to the weight that the commonality brought
about: managers mid level and accountants were now present. We also see the
presence of faculty members and teachers in the k12 sector. I consider this figure
to be relevant in better understanding the reason why no statistically significant
differences were found in the yearly salaries of participants conditional on their first
postsecondary education sector of enrollment.
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CHAPTER 7
DISCUSSION, IMPLICATIONS, AND CONCLUSIONS

7.1 Conceptual Implications
“What is a disadvantaged person to do? Make the best of a bad deal and go to a twoyear school or make the worst of a bad deal and drop out of the education system?”
(Lin and Vogt, 1996b, p. 468). The previous statement reflects to a great extent the
general conceptualization that both experts and non-experts have about two-year
or community colleges. Standing as a bad deal, however, has been regarded as a
contradictory role of community colleges in the American Higher Education System
(Dougherty, 1994; Melguizo and Dowd, 2009). On the one hand, supporters argue
that community colleges are equalizing engines because they provide access to higher
education for students who would otherwise not attend a post-secondary education
institution (Monk-Turner, 1995; Astin, 1983; Leigh and Gill, 2003; Pedersen, 1997;
Witt et al., 1994); on the other hand, critics claim that community colleges are
perpetuating social and economic stratification because they drastically reduce opportunities to transfer, persist and obtain a four-year college degree (Karabel, 1986;
Clark, 1960b; Dougherty, 1994; Brint and Karabel, 1989; Labaree, 1999). This later
statement is the main reason of the general conceptualization of community colleges
as a bad deal or as a unrealistic, “high-risk” educational pathway (Lin and Vogt,
1996b; Reynolds et al., 2006) to social and economic advancement for those students
who began their post-secondary education in a community college.
It is precisely this notion about the “wrongness” of choosing community colleges
as the pathway to social and economic advancement that this dissertation is challenging. Rational choice and human capital models have traditionally regarded the
community college choice as an “irrational” pathway to be followed in the attempts
to thrive academically speaking, yet this pathway is being taken by almost 50% of
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the total first-time, full-time undergraduate students of the United States of America. For many of these students this “risky” pathway is their best option, even if
they have the academic credentials to attend a public four-year college, a notion that
is supported by the propensity score estimations fitted in this dissertation. In this
sense, it is evident that the complexities surrounding the decisions to attend college
and where to attend college are not linear and unidimensional, bidimensional, or
even tridimensional as the three phase model proposed by Hossler and Gallagher
(1987) has posited. In addition, these decisions consider differing definitions and
trade-offs, paths, risks as wells as value of the outcomes and value of the process. A
college choice model needs to be situated within each student’s context. That is, a
careful examination of students’ forms of capital needs to be weighted based on each
student’s experiences, background and habitus. This process inherently leads to a
multidimensional approach which is so complex that today’s means and methods
have been limited in the manners they understand and model it. The current inability to capture this multidimensionality, however, should not be a reason to continue
oversimplifying the models used to make policy-related decisions. It is important
and even necessary to, at the very minimum, start recognizing that a multidimensional rational choice phenomenon does exists and has been playing important roles
in the expectations of students’ college and labor market outcomes. The challenge,
then, consists on learning how to model a problem as complex as this is.
The theoretical framework proposed in this dissertation (summarized in Figure
3.1, on page 46) represents an effort to account for the multidimensionality involved
in the college-going decision process. As mentioned, in Figure 3.1 the little red
dots are unobserved characteristics that also influence the college-going decisions
of hundreds of thousand of students every year. These unobserved characteristics
are part of the multidimensionality that is context-specific and situated within the
environment of each student. Decisions based on context-specific circumstances far
from being “irrational” represent a deeper level of understanding on the part of
the students, conditional on their specific needs. Current models of college choice,
by assuming that there is only one correct or even desired choice, are still failing
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to grasp this deeper level of understanding. For instance, it is assumed that living on-campus is undoubtedly related to better academic performance. This view,
however, has started to be challenged, for instance, relying on institutional official
data accounting for low-income students receiving need-based financial Deil-Amen,
Rios-Aguiar, Irwing, and González Canché (Under review) found that similar lowincome students living on campus tended to have lower GPAs than students living
with their parents, net of other important predictors. The quantitative analyses of
that paper were expanded and Deil-Amen et al. (Under review) found that students
not living with their parents, the burden was a sense of betrayal by not being at
home when they were needed, or even worse, by not working to help their families.
A key aspect that is missing in the current literature is the interpretation of the
“value of college” versus the “value of family relationships.” To a great extent, is
it safe to assume that the current model applied in the American higher education
system is to observe college as the gateway to gain independence, this model sees
staying with family as forgoing that independence. In other words, the current
model motivates a clash between having a selfish, individualized view of college
versus trying to reconcile the notion that retaining presence with family while in
college may be a completely valid and perhaps even more appropriate decision for
underrepresented students. Failing to acknowledge that retaining presence with
family is completely adequate for some students, may be detrimental to students
who believe that staying close to home represents a failure in their lives. Research
that explored in more detail the value of family relationship and college is needed.
Nonetheless, and very important is the fact that it is not that current literature
has failed to understand important indicators to grasp the complexities of college
choice, rather it is the manner in how these theoretically important indicators have
been categorized that is limiting their explanatory power. In other words, theoretically relevant concepts should not be conceptualized in rigid categories, like in the
past. On the contrary, these concepts have boundaries that are blurry in nature.
Given the problem at hand, almost by definition, every attempt to categorization
—or boundary-establishment attempts– will probably fall short in its ability to un-
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derstand the complete holistic impact of the factors driving college-going decisions.
Differently from the linearity imposed by traditional college-going approaches,
the findings of this dissertation have probed to be effective in accounting for a more
complex model of college going decisions. One of the challenges that this dissertation
was facing was based on the assumption that statistically identical students can be
found in public two- and four-year sectors. This assumption was challenging because
traditional rational choice (Simon, 1955), status attainment (Kerckhoff, 1976), and
human capital models (Mincer, 1958) would claim that if a student has the means
to initiate his/her post-secondary education in a four-year institution, there would
be no reason for this student to chose a “second class institution” instead.
Figure 7.1 represents the boundless, multidimensional approach followed in this
dissertation. It is boundless because the variation of college going decisions (white
circle) can be almost entirely explained by the aggregate of factors (yellow circle)
shown in the Figure, among which traditional forms of social, cultural, and economic
capital, and habitus can be observed. The orange sectors represent context/cultural
specific circumstances in where decisions take place and what give meaning to the
other set of factors presented in this Figure. Although traditional categories of
these factors are still shown in Figure 7.1 their boundaries are blurry because they
are conceptualized as being intrinsically interrelated to the other factors shown. In
addition, their covariance is assumed to be multi-directional, for instance, it is not
clear where and how the influence of parental support can be separated from socioeconomic status, college expectations and academic achievement. In this regard,
trying to artificially or arbitrarily create a border between categories is considered
to be the same as limiting their joined impact on the outcome variable. In this dissertation it was found that, by accounting for each of these variables as belonging
to a complete structural process, the models fitted using both PSM and the Heckman control function, rendered aggregated and disaggregated estimations that to a
great extent explained the complete variation of college going decisions in terms of
enrolling into a two- or four-year institution.
Ethnicity and gender were key factors upon which this dissertation relied on
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Figure 7.1: Multidimensional rational college going decision process.

to in the pursuit to developing a more in depth understanding of the effects of
the two-year sector on educational and occupational outcomes. These factors, along
with habitus are conceptualized as being blurry and intermingled with the remaining
factors when outside of the circle representing the variation of college going decisions;
however, once gender, ethnicity and habitus entered into direct contact with college
choice, their importance became evident, indeed relevant variations were found when
the analyses were disaggregated by race and ethnicity. Although, there was no
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formal test for the impact of habitus, its theoretical relevance for this dissertation
is fundamental. In one sense, habitus along with culture are the foundation of
the multidimensional rational choice approach that guided this study and that is
inherently being affected and affects the behavior of the traditional forms of capital.
The red corner shown in Figure 7.1 accounts for the small amount variation of
college choice that was not explained by the model. Although, no mentioned before,
it is worth noting that this unexplained amount was extremely small, indeed the
range of variance explained by the aggregate model was .003—.991, accounting for
practically the total variation of the propensity towards treatment. In addition,
given that no model is perfect and models are attempts to model reality and are
not the reality themselves, the orange sectors in Figure 7.1 also represent room for
improvement of the model. That is, even though the factors used in this dissertation
powerfully explained the variation of college choice, they did so with a sample that
is not precisely new and, as known, culture and context are not static, they evolve
as time passes. In this view, perhaps more recent samples need to use other factors
in addition, or instead of some of the factors tested in this study with the purpose of
improving our knowledge and be in better positions to make more informed decisions
about how to best help students in their college journeys.
7.2 Policy Implications: Revisiting the cooling out function
The purpose of this dissertation was to call attention to traditional and novel venues
in which community colleges could be helping thousands of students every year.
Even though the data analyzed is 10 years old, I was able to reject to a great
extent the well documented but misleading notion about the negative impact of
community colleges on baccalaureate degree attainment. The use of novel graphical
representations revealed a much more complex panorama of how both two- and fouryear college students were faring in their likelihood of attaining a bachelors degree.
Overall, it was shown in Figures 6.1 to 6.3 that students in the four-year sector who
had very low propensities to be exposed to treatment also were much less likely to
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obtain a four-year degree. This situation was the same found for two-year entrants.
In other words, neither two- nor four-year institutions were able to help students
situated in the lower end of the propensity spectrum. Moreover, and congruently
with the PSM models, the λs found in the Heckman specification revealed that had
students who started in the two-year sector had the opportunity to start in the
four-year sector, these students would still have been at least 50 percentage points
less likely to attain a four-year degree than students who were successfully selected
by a four-year institution; meaning that not even the four-year sector would have
been able to help two-year entrants with low academic, cultural, social and capital
backgrounds. Given that all of these notions have not been accounted for in the
past, the cooling out-function along with the notion of baccalaureate degree gap are
worth to be revisited.
As shown, when considering the entire spectrum of propensities to receive treatment, or in other words, when comparing similar students in the two- and four-year
sectors, it was clear that the notion of the cooling-out function either: does not
apply in the two-year sector, or it does also apply to the four-year sector. That
is, if community colleges are cooling out the aspirations of eager, but academically
under-prepared students to pursue a four-year degree, so are four-year institutions.
As mentioned, students at the lower end of the spectrum both in the two- and fouryear sectors are not being helped in their attempts to attain a four-year degree,
yet this seems to be more problematic in the four-year sectors, given the extra resources that these institutions have, as it will be discussed in the following section.
On the bright side, and perhaps more importantly, we have seen that students can
successfully use the two-year sector as the stepping stone towards a baccalaureate
degree, implying that the baccalaureate degree gap and cooling out function does
not necessarily apply or it applies to both sectors. Given that almost by definition
community colleges are welcoming students regardless of their academic credentials,
there would be a concentration of students who tend to be at the lower end of the
spectrum. This phenomenon is contributing to finding statistically significant differences in the probabilities of two-year students to attaining a four-year degree.
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The problem is that research has traditionally overemphasized statistical significance of the findings without paying closer attention to more nuanced analyses of
the behavior of the estimated coefficients over the entire spectrum.
There are at least two important aspects to be emphasized regarding the similitudes of the findings in the two and four-year sectors that were found when analyzing
the entire propensity spectrum. The first is that two-year entrants, despite facing
more challenges have shown similar patterns of success in terms of their baccalaureate degree attainment compared to those shown by four-year entrants. The second
is that many of the newer and most important negative claims about community
colleges’ effects on educational outcomes (Alfonso, 2006; Stephan et al., 2009) were
reached using the same dataset upon which this dissertation relied. There were several reasons that allowed the partial rejection of the negative claims. One of these
reasons was to disaggregate the samples by race and ethnicity, an approach that has
remarkably been absent in more than 25 years of study on the topic, another was
the use of graphical and geospatial and cartographic representations which helped to
more clearly observe where students were succeeding the most, and even how many
of the students who started in a two-year institution had almost zero probabilities
of success.
Another reason that allowed for the partial rejection of the negative claims was
that new outcomes were analyzed. For instance, it was found that two- and fouryear entrants were as likely to be above poverty level, thus implying that going to a
two-year sector as opposed to a four-year institution has no effects on the probability
of being poor. In addition, a special section of the analyses addressed the following
question: is there any value added for a bachelor’s degree obtained in terms of
yearly wages eight years after enrollment in college for those students who started
their post-secondary education in a four-year college compared to the yearly wages
of two-year entrants both of whom obtained a bachelor’s degree? Remarkably, the
answer was no, there was no value added for any of the groups, except to White
participants under the PSM model; the Heckman model which was specially designed
to account for wage differences (Heckman, 1979) revealed that not even for White
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participants was a value added to their bachelors degree if they started in a fouryear institution as opposed to having started in a two-year college. Moreover when
analyzing whether there was any difference in yearly salary for those students who
started in a four-year college but did not obtain a four-year degree, compared to
the yearly salary of two-year entrants who did not attain a four-year degree, the
estimations revealed that students who started in a four-year institution and did
not attain a bachelor’s degree tended to have lower yearly salaries than students
who started in the two-year sector and did not attain a bachelor’s degree neither.
Finally, no differences in types of job appointments and levels of job satisfaction
were found between two- and four-year entrants.
The findings of this dissertation are considered to be important because every
year, for thousands of low-income students, their enrollment in a postsecondary education institution is constrained to a two-year college, and for them, this enrollment
means the difference between acquiring the knowledge and skills necessary to have
a decent life, or consistently continue falling behind. In this scenario the main concern that comes to mind is if students who can afford to go to a four-year college
decide to enroll in a two-year institution, then these more affluent students would
be taking the seats of students in real need and by so doing they would be taking
away the opportunities of low-income students whose only option is to a great extent
limited to the two-year sector. This problem is starting to be more evident after the
economic crisis. Community colleges are capping admissions (Rhoades, 2012) and,
as of 2011, 400,000 students were left out of the public two-year sector. In addition,
there has been an increase of middle class students enrolled in community colleges
(Dadashova et al., 2011), which by simple arithmetic computations, considering limited spots, means that underrepresented and low income students are being pushed
out the two-year sector.
In summary, considering that for many low-income students the two-year sector
is their only opportunity to attend college and accounting for the fact that many
of them are being left out because of the enrollment of middle class students, the
problem then becomes how to impact policy in ways that we value and recognize
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community colleges’ importance in America while protecting the interests of traditionally underrepresented students in such a way that their seats are somehow
secured in the two-year sector, so that they could benefit from attending college
with all the positive externalities that their enrollment would bring about to them,
their communities and to America? More differentiated policies are in order if we
are to actually help thousands of low income students who are choosing the twoyear pathway either towards the completion of a four-year degree or as a means to
improve their labor market outcomes in the short run.
7.2.1 A new financial aid approach
Financing higher education is very complicated, on the one hand, higher education
institutions are deemed to be inefficient enterprises (Shea, 2003; Baumol and Blackman, 1995) because they subsidize their “clients” even in the cases in which wealthy
parents are able to pay the full or close to the full cost of the education that their
offspring are receiving. On the other hand, it is also known that higher education is
a stratified entity specially with regards to college access and success (Perna and Titus, 2004; Perna et al., 2005; Rendon et al., 2005; Stephan et al., 2009). Low income
students are less likely to attend four year institutions than upper middle and high
income students; this statement even holds when we merely compare the brightest
low income students with the brightest high income students (Gerald and Haycock,
2008); in this sense, it is clear that the fundamental reason for that inequality of
opportunities is based on cost of attendance. The complexity in financing students
comes from thousands of students demanding higher education, having those who
can pay and those who cannot in the same pool of applicants. The question is what
models of financial aid should be offered and how beneficiaries should be selected?
There has been much debate regarding several models designed to offer financial
aid to college students in America. One of these approaches consists of offering
large amounts of financial aid to needy students while also charging large amounts
in tuition and fees so that all those who can pay, do so (McPherson and Schapiro,
1998; Griswold and Marine, 1996; Hearn and Longanecker, 1985). The whole idea
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is that since some students can pay, offering subsidies to them is inefficient and
inequitable because other students who cannot pay are pushed out of the higher
education system. This approach is called high-tuition, high-aid. On the other
hand, there is an approach that motivated by the positive externalities of higher
education, claims that by charging low-tuition many more students would be able
to attend. This approach is known as low-tuition, low-aid and posits that the
low tuition imposed on the financial aid equation would open the possibilities of
enrollment for many low-income students. The problem with this approach is that
admission into four-year colleges is very competitive and space is limited (Perna
and Titus, 2004; Perna et al., 2005; Rendon et al., 2005); consequently, the only
beneficiaries of this approach would continue to be the already advantaged middleclass and upper middle-class students (Gerald and Haycock, 2008).
Whatever the approach is, we know that tuition is just a portion of what the
cost to attend college really is (Breneman, 2000; Archibald, 2002). Students have
forgone earnings, they have to pay for room and board and other fees. Consequently,
other types of financial aid need to be considered. Among these approaches higher
education institutions have traditionally been relying on two ideas: merit-based aid,
and need-based aid. The former rewards excellence and meritocracy in the sense
that regardless of background those students who are excelling should be rewarded.
Need-based financial aid on the other hand, pushes for rewarding students who
actually need this monetary support; indeed, eligibility is based solely on the assets
and income of the prospective student and his or her family; in this approach,
academic factors like test scores or athletic ability are not considered.
For many years there has been almost an irreconcilable debate about what approach is more adequate to help students the best. The main and most important problem found in the debate between need-based versus merit-based is that
current policies surrounding higher education system are failing to distinguish between wealth and merit (Douthat, 2005). For instance, academic capitalism theory
(Slaughter and Leslie, 1997; Slaughter and Rhoades, 2004; Breneman, 2003) argues
that with merit based aid institutions are somehow buying students as means to buy
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prestige leading to a financial aid game (McPherson and Schapiro, 1998). Consequently, given that prestige is to a great extent driving higher education, need based
financial aid has lost many battles in this debate. One of the most recent papers on
the topic signals that in addition to be a change towards favoring loans over grants
in the financial aid system, there also has been an important change in the proportions of financial aid based on merit, or on need (Doyle, 2010). At this regard, Doyle
(2010) and Heller (2003) for instance, found that there is enough evidence to state
that merit based financial aid has been constantly increasing, whereas financial aid
based on need at its best has remained unchanged. In this context, the question is
how can these two approaches be reconciled so that we can alleviate social and economic stratification by investing in students who need the support, but who ideally
have very similar probabilities of succeeding at college as other students who could
easily benefit from merit based aid? Although this idea sounds as trying to bring
together two unbridgeable scenarios, there is indeed an approach that would allow
for the identification of these financially needy students who are actually likely to
succeed at similar rates than more affluent students.
Figure 7.2 depicts a panorama that would may help to reconcile the debate merit
based versus need based aid. In this figure it is shown that it is very possible to rely
on propensity score matching to detect two-year students who had very high propensities to attain a bachelor’s degree, as compared to four-year students entrants. In
this scenario, to obtain the propensity score, researchers would have to purposefully
leave out of the equation required to calculate the propensity score a variable or
variables accounting for socioeconomic status. Once the propensities are calculated
and similar groups of students are detected in each scenario, the researchers then
can just “simply” detect those students enrolled in the two-year sector who are in
financial need and who have similar propensities towards graduation from college
than students in the four-year sector.
The feasibility of implementing this method is that the information required
to implement the propensities has been traditionally gathered using traditional financial aid methods, what would be different in this case is the implementation of
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Figure 7.2: Detecting students likely to graduate from a four-year institution who
started in a two-year college.
the propensity score. Automatizing the process is also feasible, the development of
software and programs to calculate the propensities would render estimations that
would compare students with all other college applicants. In addition, the computation, although computationally expensive, is fast enough to render outcomes almost
immediately.
The general equation to compute the financial aid model is thought to be along
the following criteria:
CC students + Low-Income + High Prob Of Success = FA

(7.1)

In equation (7.1) students enrolled in the two-year sector who are in financial need
and have high probabilities of success in the four-year college should be offered all
the financial aid possible so that they can focus on their schooling. The propensity
score (bx) is accounted for by this approach in the probability of success, meaning
high propensity towards a four-year college degree attainment. This approach would
be based on Need and Merit, which I claim is strategic since it would cost less to
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help these students in the two-year sector and the likelihood of better impacting
the alleviation of social and economic stratification would be greater than it is with
traditional approaches such as merit-based aid. This approach is based on the belief
that one of the best investments that any society could make is on academically
capable, low-income students.
7.3 Addressing a structural issue
Based on all the analyses presented in this dissertation and from a practical standpoint, are the statistically significant differences found in in propensities towards
baccalaureate degree attainment of White and female students important enough
to continue conceptualizing community colleges as engines of inequality? In this
respect, Doyle (2009), in his seminal article on the topic of the effects of community
colleges using propensity score matching, stated that
[i]f students who begin at a community college are just as likely to complete a bachelor’s degree, then there is no reason for state policymakers
not to encourage students to begin at such an institution. However, if
students who begin at a community college are much less likely to attain a degree, then policymakers and institutional leaders would need to
undertake a more serious examination of policies and practices to understand why exactly students who might have completed a bachelor’s
degree were indeed diverted from their goals (2009, pp. 200-201 ).
This dissertation showed that it is not a simple matter of community colleges either
being a good or a bad choice, but that it is more a matter of whether they are good
or bad choice and for whom in terms of academically oriented outcomes. Specifically,
I found that although female and White participants seemed to be doing worse in
the two-year sector in terms of their overall propensities to graduation from the
four-year sector, these students are doing much better than Hispanics and African
Americans who started in the four-year sector.
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African American and Hispanics students in reality represent the worst case
scenario found among all sub-groups. The finding about Hispanics and African
American students in the two-year sector graduating at similar rates than Hispanics
and African America students in the four-year sector has two connotations. On the
positive side, community colleges are helping Hispanic and African American students to transfer and graduate from the four-year sector at similar rates than African
American and Hispanics in the four-year sector. On the negative side the four-year
sector has been incapable of helping Hispanics and African American students to
graduate at higher rates. In other words, the postsecondary higher education system as a whole is failing to provide African American and Hispanics students with
better opportunities to succeed academically. This statement rather than emphasizing or judging the two- or four-year sectors for these low graduation rates, is a
call for a more comprehensive assessment of what has been missing in the higher
education system as a whole that has been withholding opportunities for African
American and Hispanic students to attain bachelor’s degrees at similar rates than
other groups. It seems unfortunate that even enrollment in the four-year sector is
a bad choice for Hispanics and African Americans who expect to have a bachelor’s
degree.
The real problem that policymakers should be addressing is that students who
have traditionally been being left out in the American educational system continue
being left at the bottom of the well, even in four-year colleges, which are institutions
that are supposed to have a very positive impact in the lives of students when compared to the two-year sector. Indeed, the two-year sector, which has been assumed
to be perpetuating social and economic stratification in America, has been able to
help African American and Hispanics, and males students at similar rates than the
four-year sector has been able to do so. Yet, the highly remarkable fact is that the
two-year sector has been able to do so with extremely lower monetary resources.
Instead of criticizing the two-year sector for its inability to help female and White
students, let’s try to see where the structural problem is coming from and let’s hope
that the data presented next provide an eye opening experience so that policymak-
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ers and researchers can finally “understand why exactly students who might have
completed a bachelor’s degree were indeed diverted from their goals” (Doyle, 2009).
To start understanding this structural problem, it is worth start by emphasizing
two facts, the first is that there is a clear self-selection bias in the estimation of the
two- and four year outcomes. Four-year institutions have been receiving better academically prepared students with more resources to handle the college experience.
The second fact is that, despite of enrolling close to 50% of all undergraduate students in the higher education system in America, two-year institutions have much
more less economic and personnel resources than other public four-year higher education institutions have. Yet community colleges are expected to almost “magically”
fix all the academic issues that their students are bringing with them due to their
K-12 academic formation, and even worse, they are expected to fix those limitations
with less monetary resources, fewer full-time faculty and with students who most of
the time are working while enrolled at college (Baum and Payea, 2011).
With the purpose of showing the discrepancies in resources that the two- and
four-year sector have, based on time series data provided by the Delta Project
on Postsecondary Education Costs, Productivity, and Accountability (Delta-CostProject, 2012) four linear trend models in their simplest form were fitted
y = α + β ∗ time + ,

(7.2)

where y is the outcome of interest measured annually from the past 23 years in
the public postsecondary education (from 1987 to 2009), β is the coefficient associated with time, and  is an error term. Given that each dependent variable
analyzed changes incrementally or detrimentally across time and for the most part
these indicators are not generated anew every year, instead, their levels are to some
extent determined by changes that occurred during the last time period t − 1, the
typical problem of Autocorrelation in Time-Series Data is very likely to affect the
estimates of the standard errors. In this sense, although the coefficients reported
by the OLS estimation will be unbiased, their statistical significance would not be
reliable. However, instead of fitting more ad-hoc models like ARIMA, I prefer to
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more descriptively focus on the coefficients of interest because in this particular case
inferences are not important given that the models are accounting for the population
of interest, public two- and four-year colleges during a period of 23 years.
In order to capture the variation in the public higher education system with
regards to state appropriations and proportion of full-time faculty, the analyses
were disaggregated by sector, public two-year and public four-year institutions. The
results of these models along with descriptive statistics are presented in Figure 7.3.
This Figure, clearly shows that, with regards to state appropriations, every year
increase was associated to an average increase of $2.48 million USD for each of the
450 public four-year colleges and universities included in the sample, compared to
an average increase of $533 thousand USD received by the 800 community colleges
represented in the analysis.1
In Figure 7.3 the basic descriptive statistics of state appropriations are also presented. It is interesting to note, for instance that in the academic year 2007-08
the four-year sector received $110 million USD in state appropriations, compared
to $19 million USD received by the two-year sector in the same academic year.
Yet the proportion of students enrolled at both institutions does not account for
great disparities and ironically, this proportion is greater in the public two-year sector compared to the public four-year sector. For instance, according to Dadashova
et al. (2011), without disaggregating the enrollment by public and private sectors,
the proportion of traditional-age first-time students enrolled in the two-year sector was 43% as of 2010, the remaining 57% was absorbed by the four-year sector.
Nonetheless, once this by public/private sector disaggregation is done, the

1
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Figure 7.3: Linear trend differences in the amounts in state appropriations and percent of full-time faculty between all
two- and four-year institutions in the period 1987-2009.
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percentage of all undergraduates attending the public, two-year sector is 40% compared to 36% who attended a public four-year institution (Baum and Payea, 2011).
More importantly, even though these proportions have been the same for the last
three decades the average annual increase of states appropriations is 187% greater
in the four-year sector compared to the “increase of state appropriations” in the
public two-year sector.
Figure 7.3 also accounts for the variation over time of the proportion of full-time
faculty in the public two- and four-year sectors. Indeed, Figure 7.3 also shows that
the minimum mean proportion reported by the four-year sector was 53.07%, which
happened in 2009. Interestingly, in reality this lowest proportion is greater than the
highest proportion ever reported by the two-year sector (51.52%) since 1988. Even
though for this indicator the trend in the two sub-sectors is decreasing, it is evident
that for the two-year sector, the proportion of full-time faculty has remarkably
been lower compared to the the proportion of full-time faculty accounted for by the
four-year sector. It is worth emphasizing that for the two-year sector, the lowest
proportion of full-time faculty was 34% in 2001 and the last eight observations in
this sub-sector practically fitted a straight decreasing line.
Finally, in Figure 7.4 the descriptive behavior of the proportion of full-time
students enrolled in the four- and two-year sector is presented. This information
was not taken from the Delta Project, but from The National Center for Education
Statistics (NCES) (Snyder and Dillow, 2011). In this case, the proportion of fulltime students in the public four-year sector has practically always been over 70%
since 1970, whereas the proportion of full-time students in the public two-year sector
has always been, with the exception of the year 1970 and 1975, below 40%.
Only by accounting for these three indicators, we can see that the conditions in
which community colleges have been set to help hundreds of thousands of students
is completely different to the conditions in which four-year colleges have been set to
help their students. Yet, important criticisms have been raised against community
colleges because of their inability to help their students to attain a baccalaureate
degree at similar rates than four-year colleges. Nonetheless, this dissertation has
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shown that despite having many factors against, community colleges are helping
similar students at similar rates. If accountability is the trend, the question then
is how should the efficacy of the four-year be evaluated? How can be explained
the fact that the two-year sector is helping their students to similar rates than the
four-year sector has been doing?
From an economic perspective, it can be said that despite having worse inputs
and less economic and academic resources than public four-year institutions, the
two-year sector has managed to provide similar rates of return in every aspect evaluated in this dissertation. These finding should be enough evidence to justify the
importance of community colleges in the American higher education system. More
importantly, the data presented in this last chapter aims at answering “why exactly
students who might have completed a bachelor’s degree were indeed diverted from
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their goals” if that was the case, three good reasons would be: students have to
work while enrolled, non-full-time faculty members by definition have less time to
invest in their students, and a very low yearly increase of state appropriations that
is not enough to have the monetary resources to better help students.
Instead of criticizing the two-year sector, more resources should be invested on
it. After all, the two-year sector accommodates a greater proportion of full-time,
first time students than the four-year sector has done for the past three decades, and
more importantly, the two-year sector does so welcoming traditionally unwelcomed
students. The request for more resources is not based on a simplistic view, it is based
on a realistic notion. Rhoades (2012) for instance has documented that 400,000
students in 2011 were left out of the two-year sector because lack of resources.
This is not only a problem for these students, but it is a problem for the economic
well-being of the entire country. In the end, investment in education is expected
to bring about positive externalities, that is, if students are succeeding so their
families and communities would be and let’s not forget that these communities are
what constitute a country.
In addition to investment on resources, policymakers and the society in general
should be careful with factors that somehow might be persuading community colleges to be more selective in their admission processes, leaving the open-door policy
that has been a defining feature of this sector as a simple part of the history of
the American higher education system. As an example I would like to call attention to the Aspen Prize for Community College Excellence of The Aspen Institute2
which values community colleges’ understanding and capacity to teach and graduate
students. Specifically,
[t]he purpose of the Aspen Prize is to recognize community colleges with
outstanding academic and workforce outcomes in both absolute performance and improvements over time. By focusing on student success
and lifting up models that work, the Aspen Prize will honor excellence,
2

To go to the website of the Aspen prize for Community College Excellence, please follow the

next link http://www.aspeninstitute.org/policy-work/aspen-prize
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stimulate innovation, and create benchmarks for measuring progress.
Even though the Aspen Prize is considered to be a very important initiative
that is attempting to recognize the valuable contribution of community colleges in
America, there is a potential problem that should not be overseen. This problem
is that this Prize consists in offering monetary incentives to community colleges to
be effective in graduation rates and other workforce indicators. Indeed the Aspen
Prize gives $700,000 USD dollars to the “wining institution,” which in December of
2011 was Valencia College in Orlando, Florida. This approach could be problematic
because there is an inherent risk that instead of conceptualizing this competition as
the opportunity to help traditionally underrepresented students whose unique opportunity for higher education is the community college sector, community colleges
eager to compete for this prize and the recognition associated to it, may start being
more selective and even may start (or continue) offering incentives to students who
could have started in the four-year sector to attract them because they “are easier”
to be educated (Slaughter and Rhoades, 2004). Although this may not happen, important theories such as academic capitalism (Slaughter and Leslie, 1997; Slaughter
and Rhoades, 2004) would agree with this prize as implying such important risks.
The reason why this concern is being raised is not to condemn the recognition of
the value of community colleges in America, but to try to avoid by all means that
with initiatives like this one, traditionally more “at risk students” would be denied
admission to community colleges based on a preference over students who are more
likely to succeed. Had this be happening, then past criticisms about community
colleges working towards the perpetuation of social stratification in America will
continue emerging elsewhere.
7.4 Conclusion
The purpose of this dissertation was to provide a more in depth set of analyses
about the effects of community colleges on educational and occupational outcomes.
The strategy followed to achieve this purpose was to retake previous research on
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the topic in the pursuit of validating previous findings, but also going beyond what
has been previously done. That is, this dissertation corroborated previous findings
about the negative effect of community colleges on baccalaureate degree attainment.
However, disaggregation of the analyses revealed that failing to disaggregate the
analytic samples would mask important differences in the estimations which not even
powerful analytic techniques such as PSM and the Heckman, two-stage approaches
were able to detect. In this regard, a take home point is that, whenever possible,
researchers should continue disaggregating the analyses in future studies on the
topic; it is hoped that this procedure would allow for estimations of coefficients
explaining the outcome of interest that are as unbiased as possible.
A special section of the analyses of this dissertation addressed the causal effect of
college expectations when students where enrolled in 12th grade. The peculiarity of
this approach is that the variable accounting for college expectations was used along
with the variable associated with self-selection, which accounts for a tremendous
amount of statistical power, and the variable accounting for the effect of treatment.
In all the models tested, the statistical power of college expectations went above and
beyond the power of treatment and self-selection. This represents both a practical
and statistical significance of expectations on the probability of attaining a bachelor’s
degree. More interestingly was the fact that college expectations had the greatest
impact on Hispanics and African American participants (29 percentage points),
regardless of where they were enrolled. The two practical implications for future
research at this respect are that a) whenever possible, researchers should continue
using the Heckman approach accounting for expectations in the outcome models, in
order to avoid omitted variable bias. And more emphasis should be given to continue
favoring the development of realistic baccalaureate degree college expectations for
all students, but perhaps even more for students who are in most need of any help
that can be given to them: Hispanics and African American students.
Another important concluding point is that with the help of graphical representations researchers can be in better positions to assess the entire spectrum of
the phenomenon under study. In this dissertation these graphical representations
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allowed to visually appreciate that differently from all what has been previously
reported on the topic, community colleges were helping their students to graduate
at similar rates as four-year colleges did. In other words, neither two nor four-year
institutions were able to help students who were located at the lower ends of the
propensity spectrum. As mentioned, this notion has not been accounted for in the
past because previous research overemphasizes statistical significance without paying closer attention to more nuanced analyses of the behavior of the findings. In
this sense, another concluding point would be to start paying closer attention to
practical significance as opposed to only statistical significance.
It was also shown that geospatial and cartographic methods can be of great
help in understanding where were students more likely to succeed. As mentioned, it
was seen that Utah was a state in where female students in community colleges were
graduating from a four-year institution at higher rates compared to other female students across the country. With this information researchers can start a more focused
research on the type of two and four-year agreements or state level initiatives that
may be favoring this higher success rates. Similar approaches can be followed with
institutions in which students are fairing particularly poorly. Geospatial representation can also render more accurate measures of the influence of geographic distance
from a college on academic achievement or other measures of involvement or engagement. The latitude and longitude coordinates gathered in this dissertation that
allowed to plot the maps can be used to obtain physical and more precise distance
from college and this measure can then be used in other more sophisticated and precise analyses. In addition, the integration of social networks analysis methods and
theory with geospatial techniques can be helpful on trying to understand the complexities surrounding college access and success. For instance, in Figure 7.5 using
the coordinates of the first and last postsecondary education institution attended by
two- and four-year entrants I was able to create links (edges) between institutions.
This map then contains relationships between institutions, in which each edge represents a student who transfered out to another institution. This approach would
allow to detect what two-year institutions were active in transferring out students
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and what four-year institutions were active in receiving transferee students. To do
this, we can easily rely on measures of eigenvector centrality, degree centrality, and
even discover certain types of communities withing the Continental United States
such as institutions that are sending students to other more regional institutions or
institutions that are receiving or sending students to a more nation-wide scope.
Mobility 2− and 4−year students between first and last PSE
Red lines are 4−year natives, yellow lines are two−year natives

First institutional sector
4−year (n=499)
2−year (n=292)

Source: Official PSE coordinates retrieved from NELS:88−00

Figure 7.5: Mobility two- and four-year students between first and last Higher Education Institution. Source: Coordinates retrieved using the R platform with readlines and googleaddress functions, along with maps, geosphere, and foreign packages.
As part of this journey it was shown that the two-year sector despite attending
a greater proportion of first-time, full-time undergraduate students during the past
three decades when compared to public four-year colleges, receives almost 200%
less resources in state appropriations, has a lower proportion of full-time faculty,
and students attending this sector are less likely to be enrolled full-time. These
three factors should be enough evidence to finally understand why some community
colleges have not been capable of helping their students to attain a baccalaureate
degree attainment at similar rates than four-year colleges are. However, this dissertation showed that similar students in the two- and four-year sectors are performing
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very similarly and that despite having less resources, community colleges have been
real catalysts for mobility in the American higher education system. Yet the current issue that the economic crisis has brought about is that community colleges
are running out of resources, spaces are limited and as a consequence community
colleges are capping admissions leaving 400,000 students out of the higher education
system in 2011. Sadly, many if not all of these students are traditionally underrepresented, low-income or minority students whose only option to access college was
the two-year sector.
If America is willing to invest in its people and if a real effort to overcome
inequality, economic and social stratification is really the goal of this country, then
more resources are needed to be placed to the two-year sector, and special actions
need to be taken to allow low-income, academically capable students to continue
their academic formation and their skill and knowledge development. Not every
student needs or wants to attain a four-year college degree, but those who want
and have the academic and intellectual ability and, perhaps more importantly, are
willing to work hard for that goal, should be given the opportunity to do so. From
the financial-aid perspective, investing in CC students who can, want and, need
financial aid would be more strategic, the cost of attending a two-year college is
lower and as shown in this dissertation, the two-year sector is indeed an engine for
mobility.
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APPENDIX A
DESCRIPTIVE STATISTICS RESTRICTIVE MODEL

Bachelors degree or more attained by 2000
Enrolled full-time, public, in-state with college ex-
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pectations in the three study waves.

Description
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0.42

28.91

2.35

0.64

0.66
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0.85
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0.44
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SD
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N

Continued on next page

0.78

14.9

6.04

0.45

0.48

0.57

0.6

0.28

0.12

0.15

0.73

0.551

0.725

0.633

Mean

Table A.1: Summary statistics of the variables used for the propensity scores calculations (NELS:88-2000) in the restrictive
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Neither parent wanted R go to college in 1990
Academic recognition for good grades in 1st and

NoParColSup

F1F2AcRecog
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ing college to attend F1

Easy admission standards not important for choos-

to college

Favorite teacher or counselor HS desire for R is go 1 = Yes, 0 = No

TecCounColle

1 = Yes, 0 = No

1 = Yes, 0 = No

Close relative desire for R after HS is go to college

RelColSup

1 = Yes, 0 = No

Family has a specific place for study

PlceStudy

Catholic or private

R attended a Public school in Base Year Vs 1 = Yes, 0 = No

PublicSBY

1 = Yes, 0 = No

No academic recognition for good grades

wave

Academic recognition for good grades only in 2nd 1 = Yes, 0 = No

wave

Academic recognition for good grades only in 1st 1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

Value

NoF1NeF2AcRec

F2AcRecF1No

F1AcRecF2No

Only one parent wanted R go to college in 1990

OnlyForMColSu

2nd waves

Description

Variable name

Table A.1 – continued from previous page

0.5

0.42

0.39

0.49

0.39

0.44

0.39

0.31

0.5

0.31

0.31

SD

1935

1935

1935

1935

1935

1935

1935

1935

1935

1935

1935

N

Continued on next page

0.43

0.77

0.81

0.4

0.81

0.27

0.19

0.11

0.44

0.11

0.11

Mean
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Study is VERY important for R’s friends F2
Good grades VERY important for R’s friends F2
R is planning to take Advanced placement F2
R already took Advanced placement F2
R hasn’t thought about taking Advanced place-

StudyVerImp

GradeVerImp

APYesPlanTo

APYesIdid

APNoThgtAb

R doesn’t plan or hasn’t thought to take Pre-SAT

PreSATNoPlan
F2

R wont take Advanced placement F2

APNoPlanTo

ment F2

Study is NOT important for R’s friends F2

StudyNoImp

F2

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

Study is SOMEWHAT important for R’s friends 1 = Yes, 0 = No

StudySomImp

1 = Yes, 0 = No

1 = Yes, 0 = No

R has never worked for pay outside home F2

home F2

R has worked but is not working for pay outside

NeverWorked

WorkdNoWking

to attend

Financial aid is very important for choosing college 1 = Yes, 0 = No

AIDVerImpo

Value

Description

Variable name

Table A.1 – continued from previous page

0.5

0.5

0.4

0.27

0.4

0.5

0.49

0.27

0.5

0.32

0.48

0.5

SD

1935

1935

1935

1935

1935

1935

1935

1935

1935

1935

1935

1935

N

Continued on next page

0.41

0.52

0.2

0.08

0.2

0.52

0.39

0.08

0.51

0.12

0.34

0.52

Mean
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R already took or is planning to take ACT F2
R used book to prepare for the SAT and/or ACT
Birth Year of Sample member

UsedBookTest

BirthYear

and/or ACT

R took special HS class to prepare for the SAT

and/or ACT

R took a private class to prepare for the SAT

ACTYesIdid

HSClassTest

PrivClassTest

R already took or plans to take College Board SAT

ColSATYesIdid
F2

Description

Variable name

Table A.1 – continued from previous page

0.002
0.23
0.76
0.008

1 = 1973, 0 = No
1 = 1974, 0 = No
1 = 1975, 0 = No

0.61

0.59

0.2

0.11

0.61

Mean

1 = 1972, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

Value

0.09

0.43

0.42

0.05

0.49

0.49

0.4

0.31

0.49

SD

1935

1935

1935

1935

1935

1935

1935

1935

1935

N
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APPENDIX B
DESCRIPTIVE STATISTICS NON-RESTRICTIVE MODEL

White
Black & Hispanic-Latino
Socio-economic status composite in

White

Black-Hispanic

SESin92

Number of older Sisters R has
Number of younger Brothers R has
Number of younger Sisters R has
Grades composite in the base year
Cumulative GPA for last year attended

NumOlderSis

NumYoungBro

NumYoungSist

GrdsCompstBY

GPACumtiveF2
in 1992

Number of older Brothers R has

NumOlderBro

1992

Rs gender is Female

college expectations in 12th grade.

Enrolled full-time, public, in-state with

Female

Treatment

2000

Range: 1.33 to 100.3

Range: 0.5-4

Range 0-2

Range 0-2

Range 0-3

Range 0-3

Range: -2.088 to 1.965

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1= 4-Yr, 0 =2-Yr

Bachelors degree or more attained by 1 = Yes, 0 = No

BachBy2000

Value

Description

Variable name

model

28.065

0.622

0.795

0.814

1.053

1.041

0.719

0.389

0.472

0.499

0.489

0.5

SD

3163

3717

3370

3443

3426

3483

3847

3868

3868

3868

3868

3868

N

Continued on next page

14.239

3.22

0.527

0.569

0.701

0.729

0.125

0.186

0.664

0.526

0.605

0.507

Mean

Table B.1: Summary statistics of the variables used for the propensity scores calculations (NELS:88-2000) in the non-restrictive

185

Average grade Math 12th year
Average grade Science 12th year
Average grade Social studies 12th year
Both parents wanted R to go to college

AvgGrdMatF2

AvgGrdSciF2

AvgGrdSocF2

BothParCSup

PlceStudy

PublicSBY

F1AcRecF2No

F1F2AcRecog

NoParColSup

OnlyForMColSu

Average grade English 12th year

AvgGrdEngF2

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No 0.126

1 = Yes, 0 = No

Range: 0 to 13

Range: 0 to 13

Range: 0 to 13

Range: 0 to 13

Value

Family has a specific place for study

Year Vs Catholic or private

R attended a Public school in Base

in 2nd wave

1 = Yes, 0 = No

1 = Yes, 0 = No

Academic recognition for good grades 1 = Yes, 0 = No

in 1st wave

Academic recognition for good grades

in 1990

Neither parent wanted R go to college

in 1990

Only one parent wanted R go to college

in 1990

Description

Variable name

Table B.1 – continued from previous page

0.401

0.772

0.184

0.096

0.155

0.331

0.657

5.855

5.855

5.855

5.855

0.49

0.42

0.388

0.294

0.362

3868

0.475

2.244

2.244

2.244

2.244

SD

3868

3868

3868

3868

3868

3868

3482

3482

3482

3482

N

Continued on next page

Mean
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StudyNoImp

StudySomImp

NeverWorked

WorkdNoWking

AIDVerImpo

EASNotImpo

EASNotImpo

TecCounColle
1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

F2

Study is NOT important for R’s friends

R’s friends F2
1 = Yes, 0 = No

Study is SOMEWHAT important for 1 = Yes, 0 = No

home F2

R has never worked for pay outside

outside home F2

R has worked but is not working for pay 1 = Yes, 0 = No

choosing college to attend

Financial aid is very important for 1 = Yes, 0 = No

tant for choosing college to attend F1

Easy admission are somewhat impor- 1 = Yes, 0 = No

choosing college to attend F1

Easy admission are very important for

for R is go to college

Favorite teacher or counselor HS desire

go to college

Close relative desire for R after HS is 1 = Yes, 0 = No

RelColSup

Value

Description

Variable name

Table B.1 – continued from previous page

0.082

0.507

0.123

0.328

0.499

0.44

0.155

0.690

0.833

0.275

0.5

0.329

0.47

0.5

0.496

0.362

0.463

0.373

SD

3868

3868

3868

3868

3868

3868

3868

3868

3253

N

Continued on next page

Mean
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1 = Yes, 0 = No

Value

R is planning to take Advanced place-

APYesPlanTo

Board SAT F2

R already took or plans to take College 1 = Yes, 0 = No

ColSATYesIdid

1 = Yes, 0 = No

1 = Yes, 0 = No

R plans or already took Pre-SAT F2

take Pre-SAT F2

R doesn’t plan or hasn’t thought to

PreSATNoPlan

PreSATNoPlan

R hasn’t thought about taking Ad- 1 = Yes, 0 = No

APNoThgtAb
vanced placement F2

R already took Advanced placement F2

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

APYesIdid

ment F2

Has R’s ever dropped school?

R’s friends F2

Good grades somewhat important for 1 = Yes, 0 = No

friends F2

Good grades NO important for R’s 1 = Yes, 0 = No

EverDrop

GradeVerImp

GradeVerImp

Study is VERY important for R’s

StudyVerImp
friends F2

Description

Variable name

Table B.1 – continued from previous page

0.063

0.516

0.389

0.244

0.07

0.139

0.021

0.407

0.06

0.39

0.243

0.5

0.487

0.43

0.256

0.346

0.145

0.491

0.238

0.49

SD

3758

3765

3765

3751

3751

3751

3868

3868

3868

N

Continued on next page

Mean
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R plans to take ACT F2
R used book to prepare for the SAT

ACTYesPlan

UsedBookTest

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

1 = Yes, 0 = No

R does not have children
R is single or no married
R’s annual salary in 1999

SingleNMarr

Salary99

SAT and/or ACT

Range: 0 to 84000

1 = Yes, 0 = No

1 = Yes, 0 = No

R took private class to prepare for the 1 = Yes, 0 = No

the SAT and/or ACT

R took special HS class to prepare for

NoChildren

PrivClassTest

HSClassTest

R doesn’t plan to take ACT F2

ACTNoPlan

and/or ACT

R hasn’t thought to take ACT F2

SAT and/or ACT

R took a private class to prepare for the

SAT F2

R hasn’t thought to take College Board

ACTNoThgt

PrivClassTest

ColSATNoPlan

F2

R NO plans to take College Board SAT 1 = Yes, 0 = No

ColSATNoPlan

Value

Description

Variable name

Table B.1 – continued from previous page

14,374.61

0.184

0.123

0.49

0.394

0.492

0.259

0.476

0.337

0.296

0.315

0.47

SD

3,565

3606

3795

3697

3697

3751

3751

3751

3688

3758

3758

N

Continued on next page

$25,387.49

0.965

0.985

0.59

0.192

0.589

0.073

0.347

0.13

0.097

0.111

0.33

Mean
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Description
Salary Above pov level
Prob R is poor
Prob R is satisfied with job

Variable name

SalAbovPovLev

ProbPoor

ProbJobSat

Table B.1 – continued from previous page

1 = Yes, 0 = No

1 = Yes, 0 = No

Range: -19453 to 73085

Value

.866

.156

$14728.18

Mean

.341

.362

14,838.38

SD

3,785

3,565

3,565

N
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