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Project Description

Project title:

The Role of Community College Attendance in Shaping Baccalaureate Recipients' Access to Graduate and Professional Education

Statement of the research problem and national importance (limit 750 words):

• What is the research problem this proposal intends to address? 
• How does this topic relate to the research priorities areas of access, affordability, and value of legal or graduate/professional education?
• Why is this topic of national importance? 
• Why is it timely to conduct this research at this time?

Broadening access to graduate and professional education has been a long-standing concern nationally (Council of Graduate Schools, 2016; English & 
Umbach, 2016; Griffin, Muñiz, & Espinosa, 2012; Perna, 2004). In this endeavor, community colleges play an essential role in supplying and assisting a 
diverse pool of aspiring graduate and professional students. In recent decades, community colleges came under remarkable spotlight as a key sector in 
shaping how students participate in and progress through postsecondary education (American Association of Community Colleges, 2015a; Bell, 2012; 
Mooney & Foley, 2011; National Science Foundation, 2010). Nationally, 1,108 community colleges enroll approximately 7.3 million students annually 
(American Association of Community Colleges, 2016), including 46% of all undergraduates (American Association of Community Colleges, 2015b). The 
community college contribution to postsecondary attendance extends well beyond the sub-baccalaureate level into the graduate and professional 
levels (National Science Foundation, 2010, 2015). Nearly half of all science and engineering bachelor’s and master’s degree recipients (Mooney & Foley, 
2011; National Science Foundation, 2010) and approximately 13% of doctoral recipients across all fields of study (National Science Foundation, 2015) 
had attended a community college. Indeed, nearly 50% of students starting at community colleges aspire to earn a graduate or professional degree 
(National Center for Education Statistics, 2011). 

These national descriptive data make a strong case for conducting rigorous research to further understand the community college impact on access to 
graduate and professional education. However, other than the broad descriptive accounts, the empirical base on this topic is virtually nonexistent. This is 
a critically important gap in the literature that this project intends to fill. Drawing upon the latest national longitudinal survey of students who 
completed a bachelor’s degree during 2007-2008, this study investigates whether and how having attended a community college during their 
undergraduate years plays a role in baccalaureate recipients’ access to graduate and professional education four years since their college completion.

This research topic is both timely and of significant national importance for several reasons. First, diversity in education, especially at the graduate and 
professional level, is critical for the U.S. to maintain a competitive edge in the global economy (Council of Graduate Schools & Educational Testing 
Service, 2010) and to make crucial advancements in technology, the environment, and other essential national and global needs (National Academy of 
Sciences, 2010). However, much remains to be done to improve diversity in graduate and professional education, and other countries are quickly 
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making gains on the United States (Council of Graduate Schools & Educational Testing Service, 2010). To address this concern, community colleges 
represent a unique opportunity to diversify graduate and professional education, as a disproportionately large number of first-generation students and 
underrepresented racial/ethnic minority students either start at or have attended community colleges (Cohen, Brawer, & Kisker, 2014). 

Second, affordability of graduate and professional education remains a contested problem for both students and higher education policymakers and 
researchers (Council of Graduate Schools & Educational Testing Service, 2010; Malcom & Dowd, 2012). Offering much more affordable course and 
program options, community college attendance may appeal to students as it may lower the total costs of postsecondary attendance, including 
graduate and professional school. Historically, community colleges have sought to provide postsecondary studies with minimal financial consequences 
(Dowd & Coury, 2006) and transferability (Cohen et al., 2014), which in turn may influence the diverse student populations enrolling at these institutions 
to continue their education at the four-year level and beyond with fewer financial constraints.

Third, the ways in which students participate in postsecondary education are increasingly complex, diverse, and nonlinear, including the path to 
graduate and professional education. As illuminated by the national descriptive data presented earlier, it is clear that community colleges are 
contributing to the broader scheme of students’ education beyond these institutions. A more robust empirical understanding of how community 
college attendance impacts access to graduate and professional education will yield key policy implications for how to more fairly and holistically 
evaluate the success of community colleges, when the common metrics solely revolve around graduation and transfer rates (Mullin, 2011). In addition, 
findings from this research will reveal ways in which different postsecondary sectors, including community colleges and graduate and professional 
schools, can work together to cultivate more seamless educational pathways, especially for students accessing graduate and professional education. 
Responding to these prominent and timely issues around access to graduate and professional education and by accounting for how community 
colleges may factor into a larger viable postsecondary pathway, this research will generate unprecedented empirical evidence on the multifaceted issue 
of access to graduate and professional education.

Review the literature and establish a theoretical grounding for the research (limit 1000 words):

• What has prior research found about this problem? 
• What is the theoretical/conceptual grounding for this research? 

Prior Literature

Except for a few national descriptive reports pointing to the sizable number of graduate and professional students who have attended a community 
college (Mooney & Foley, 2011; National Science Foundation, 2014, 2015), there exists no empirical investigation of the proposed research topic. 
Nonetheless, prior literature on graduate/professional school enrollment and the impact of community colleges on educational outcomes informs the 
current study.

For decades, community colleges have been viewed as a major sector that democratizes higher education through their transfer function. Accordingly, 
there is a long line of research that tests whether attending community colleges affects transfer students’ success at receiving four-year institutions. 
While earlier studies claimed that community colleges “cool out” students’ aspirations and the probability of earning a baccalaureate degree (e.g., Clark, 
1960; Dougherty, 1992; Doyle, 2010; Pascarella, Edison, Nora, Hagedorn, & Terenzini, 1998; Rouse, 1995), more recent evidence suggests that, once 
students successfully transfer from community colleges to four-year institutions, they enjoy comparable educational attainment in comparison with their 
counterparts beginning at four-year institutions (e.g., Melguizo & Dowd, 2009; Melguizo, Kienzl, & Alfonso, 2011). In particular, departing from earlier 
studies, recent research leverages rigorous quasi-experimental designs to better account for the issue of self-selection in studying the impact of 
community college attendance. For example, Melguizo and Dowd (2009) controlled for self-selection by using an instrumental variable approach and 
estimated a fixed-effects model using two-stage regression techniques. Their study revealed that community college transfer students were as likely to 
succeed as beginning four-year students.

Community colleges have also been studied as a major contributor to students’ larger postsecondary attendance patterns. For example, research on 
postsecondary co-enrollment by Crisp (2013), Wang and McCready (2013), and Wang and Wickersham (2014) points to the potentially positive influence 
of having attended a community college on students’ progression toward their longer-term educational goals. Taken together, the body of research on 
the impact of community college attendance highlights these institutions’ unique potential in helping students advance beyond a community college 
credential. However, how community college attendance affects students’ access to graduate and professional education is not well understood.

There is a fair amount of literature that has uncovered a plethora of factors related to enrollment in graduate and professional programs. At the 
individual student level, background characteristics at play include socioeconomic status (e.g., Ethington & Smart, 1986; Millett, 2003; Walpole, 2003), 
gender (e.g., English & Umbach, 2016; Hearn, 1987; Perna, 2004), race/ethnicity (e.g., English & Umbach, 2016; Millett, 2003; Nettles, 1990; Perna, 2004; 
Zhang, 2005), parental education (e.g., Hearn, 1987; Pascarella, 1984), as well as the primary language spoken in students’ homes (e.g., Perna, 2004). 
Also, academic preparation and performance through schooling is a consistently strong predictor of graduate or professional enrollment (e.g., English & 
Umbach, 2016; Heller, 2001; Zhang, 2005).

As students transition through college, a number of other factors further underlie access to graduate and professional schools. Specifically, 
undergraduate experiences (e.g., Ethington & Smart, 1986; Hathaway, Nagda, & Gregerman, 2002), major fields of study (e.g., Heller, 2001; Mullen et al., 
2003; Zhang, 2005), and educational expectations (e.g., Mullen et al., 2003) are important college factors to consider. In addition, students’ financial 
support and barriers influence their pursuit of graduate and professional education, as debt burden (e.g., English & Umbach, 2016; Heller, 2001; Perna, 
2004) and financial support received (e.g., Millet, 2003; Perna, 2004) both play a significant role. In regard to institutional characteristics, baccalaureate 
institutions’ selectivity, size (e.g., Ethington & Smart, 1986; Millett, 2003), along with location, control, and Carnegie classification (e.g., English & 
Umbach, 2016; Perna, 2004), were found to influence graduate school enrollment.

Theoretical Grounding

This study is informed by the theoretical perspectives of human capital and rational choice, as well as extant literature on factors contributing to access 
to graduate and professional education. Human capital theory (Becker, 1975) represents an appropriate lens to examine the influence of specific types 
of postsecondary attendance on educational attainment and outcomes at both undergraduate and graduate levels (Dale & Krueger, 2002; Paulsen & 
Toutkoushian, 2008). Human capital theory suggests that students choose educational options and how they invest in these options in order to 
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maximize their utility. In this sense, a baccalaureate recipient’s decision around whether to attend a community college during their undergraduate 
years as well as whether to pursue graduate or professional education can both be informed by expected monetary or nonmonetary costs and benefits 
(Becker, 1993; Elwood & Kane, 2000). In particular, the decision regarding whether to attend a community college can be viewed from a rational choice 
perspective. Rational choice theory posits that individuals form a conclusion about the outcomes of an action based on an assessment of available 
information, and when the perceived incentives are strong, will consistently choose the perceived best action (Kien-hong Yu, 2011; Tierney & Venegas, 
2009). In the context this study, students may consider information related to the cost, academic rigor, availability, and scheduling options associated 
with community college program and course offerings when making decisions around whether to attend a community college. Similarly, the rationale 
choice process approaches graduate or professional school enrollment as a cost-benefit analysis. 

Further, the ways in which community college attendance is related to access to graduate and professional education may play out in a highly nuanced 
fashion within the framework of human capital and rational choice. Students who choose to attend community colleges are likely to be sensitive to costs 
as well as economic returns to their education. For example, they may focus on the expediency of baccalaureate attainment in order to immediately 
enter the workforce, thus forgoing graduate and professional educational options following undergraduate completion. On the other hand, aspiring 
graduate or professional students, such as aspiring law students for example, are likely to perceive greater returns of an advanced degree, and therefore 
are willing to delay entrance into the workforce in order to pursue graduate or professional degrees. Consequently, the theoretical grounding for this 
study also calls for a nuanced investigation of the community college attendance impact based on specific disciplines within graduate and professional 
education.

Describe the research method that will be used (limit 1000 words):

• What are the research questions to be addressed? 
• What is the proposed research methodology? 
• What is the statistical model to be used? 

Research Questions

Guided by the theoretical grounding and relevant prior literature, this study seeks to answer two research questions: 

First, what is the impact of having attended a community college on baccalaureate recipients’ access to graduate and professional schools in general? 
Since there is no previous research examining this topic, answering this question will offer an overall estimate of the community college impact on 
access to graduate and professional education in general. 

Second, how does previous community college attendance influence student enrollment in different professional and graduate programs? This nuanced 
and discipline-specific approach will yield findings that provide contextualized insights into access to varying graduate and professional programs and 
the specific ways in which community college attendance helps or hinders such access. 

Methods 

This study is based on restricted-use data from the 2008-12 Baccalaureate and Beyond Longitudinal Study (B&B:08/12), the third and latest 
administration of the national longitudinal survey of students’ education and work experiences after completing a bachelor’s degree. Conducted by the 
U.S. Department of Education’s National Center for Education Statistics (NCES), B&B:08/12 follows a nationally representative sample of bachelor’s 
degree recipients who completed their degree requirements during the 2007-08 academic year and who were first interviewed as part of the 2007-08 
administration of the National Postsecondary Student Aid Study (NPSAS). Two follow-up studies have been conducted with this cohort, with the first 
follow-up administered one year after graduation that focused on undergraduate experiences and early post-baccalaureate outcomes, and the second 
completed in 2012 that closely examined students’ enrollment in graduate and professional programs as well as labor market experiences through the 
4th year since college graduation. 

This research will include all three data waves of the B&B:08/12 sample of nearly 17,000 respondents. Of this sample, 36% had ever attended a 
community college (defined as a public 2-year institution) before completing baccalaureate degrees in 2007-08, and 20.3% of the total sample began 
postsecondary education at a community college. As of 2012, about 30.0% of the total sample enrolled in a master’s degree program, 2.5% in a doctoral 
degree program, and 5.3% in a professional degree program. In particular, 3.4% of the total sample enrolled in programs categorized as legal 
professions and studies. 

The key independent variable is whether respondents had attended a community college (1=yes and zero otherwise). To mirror the complex ways in 
which community colleges factor into the larger scheme of postsecondary attendance, two approaches will be used to construct this “treatment” 
variable, with one restricted to beginning college at a community college and the other broadened to having ever attended a community college during 
one’s undergraduate years regardless of where students began postsecondary education. Both approaches will be adopted and tested throughout all 
phases of the analysis to generate nuanced findings. 

The dependent variable for the first research question is a dichotomous indicator of whether or not respondents had enrolled in graduate or 
professional schools as of 2012. The dependent variable for the second research question is a multi-categorical variable indicating the following areas of 
graduate and professional school enrollment as of 2012, with no graduate or professional enrollment as the reference category: (a) humanities, (b) social 
sciences, (c) science, technology, engineering, and mathematics (STEM), and (d) professional fields such as law and business. A preliminary examination 
of the B&B:08/12 data indicates sufficient subsample sizes within each specified fields of study, with the potential for further breakdowns within 
professional fields such as law school enrollment. 

The research design follows two main steps: (1) the propensity score matching to establish the “treatment” and “control” groups based on students’ 
community college attendance and (2) multilevel modeling to answer the two main research questions. First, this project deals with students’ self-
selection in their decision to attend a community college by adopting propensity score matching (Rosenbaum & Rubin, 1983; Rubin, 1974, 1976) that 
balances the “treatment” and “control” groups (baccalaureate recipients who attended community colleges and those who did not) based on a host of 
observed student characteristics. See Appendix A for the statistical models and equations associated with propensity score matching. 
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Once the propensity score is obtained, this study adopts the individual case matching approach where each treated subject matches with at least one 
control subject who has the same or a very similar propensity score. This method helps yield more stable estimates in a relatively large sample, 
especially where the number of control cases is considerably larger than treatment cases, as in this study (Guo & Fraser, 2010). The propensity score 
analysis will be complemented by a sensitivity analysis using the Wilcoxon’s signed-rank test in Stata (Gangl, 2004) that assesses the potential impact of 
unobserved confounders on the treatment effect.

In the next step, hierarchical generalized linear models (HGLMs) will be conducted to answer both research questions. HGLMs are an extension of 
generalized linear model (McCullagh & Nelder, 1989) to the context of hierarchical data and are appropriate for analyzing categorical, non-normally 
distributed outcomes including binary and categorical response variables (O’Connell, Goldstein, Rogers, & Peng, 2008), as is the case in this study. Refer 
to Appendix A for the statistical models and equations associated with HGLM. A complete list of variables to be used in the study is presented in 
Appendix B.
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Project Description - Appendix

• Appendices

Datasets

List the datasets that will be used and explain why they best serve this research (limit 500 words)

The proposed research will utilize the most recently available, nationally representative data from the 2008-12 Baccalaureate and Beyond Longitudinal 
Study (B&B:08/12). Conducted by the U.S. Department of Education’s National Center for Education Statistics (NCES), B&B:08/12 follows a large national 
sample of bachelor’s degree recipients who completed their degree requirements during the 2007–08 academic year. Three waves of data collection 
capture both baccalaureate recipients’ educational experiences prior to completing undergraduate education and their post-baccalaureate enrollment 
behaviors, particularly in regard to access to graduate and professional education. In addition, detailed data of student background as well as 
postsecondary attendance and transcripts are available in B&B:08/12. Given its longitudinal design, national generalizability, and robust transcript and 
survey data collection that is of direct relevance to the study’s focus on community college attendance in relation to graduate and professional school 
access, B&B:08/12 is best suited for addressing the proposed research questions. In particular, B&B:08/12 contains a holistic set of theoretically sound 
variables that will allow a well-informed investigation of this highly understudied topic. Further, the sizable number of respondents who enrolled in law 
school will make possible nuanced and specific analysis of this particular group along with individuals enrolled in specific professional and graduate 
programs.

Statement of use of restricted datasets (limit 250 words):

Applicants should provide a statement indicating whether the proposed research will require use of restricted datasets. If restricted datasets will be used, 
the plan for acquiring the appropriate license should be described. 

If restricted datasets will not be used, leave this text box blank and click Save and Continue.

This study will employ restricted-use data from the B&B:08/12. I am currently authorized to use these restricted-use data through a site license at the 
School of Education of UW–Madison.

Timeline and Deliverables

Timeline:

Provide a timeline of key project activities.

March 1 – May 31, 2017

• Perform a thorough review of B&B:08/12 data elements
• Refine variable list as needed
• Conduct data quality check including distributions and missing data
• Refine data analysis plans as needed

June 1 – September 30, 2017

• Finalize data cleaning
• Conduct missing data analysis 
• Perform propensity score matching analysis 
• Perform multilevel analysis 
• Prepare and submit mid-year report

October 1, 2017 – February 28, 2018

• Finalize data analysis
• Quality check of all data analyses
• Write up results and prepare statistical tables
• Refine literature review and research methods sections as needed 
• Prepare final report 
• Present findings at the Access Group Legal Education Research Symposium 
• Submit one or more research articles for peer-reviewed publications
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Deliverables:

List deliverables such as research reports, books, and presentations that will be developed from this research initiative.

The following deliverables will result from this project: 

－Research reports to AIR, including mid-year progress report and final report;
－Presentation of findings at the Access Group Legal Education Research Symposium
－Presentation at the 2017 annual conference of the Association for the Study of Higher Education;
－Research article(s) to be submitted for publication in Research in Higher Education, and/or Journal of Higher Education.

Disseminate results:

Describe how you will disseminate the results of this research.
(Note: Costs of travel to meetings should be calculated on the budget page.)
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Appendix A. Statistical Models and Equations 
 

Propensity Score Matching 
 

In this study, let zi = 1, or 0 where zi is respectively denoted to having attended a 
community college or not for student i, given a vector of observed covariates, xi. That is, the 
propensity score (PS) of student i attending a community college can be expressed as,    

 
PSi = Pr(zi = 1 | xi) = p(zi). 

Express PS in a logistic function,  
 

p(zi) = e zi /( e zi +1) = 1/ (1 + e -zi) 
 
Then, the linear propensity score, logit(PSi), can be assessed using a logit model written as,  

 
logit(PSi) = 𝑙𝑛 (PSi/(1-PSi)) = ln(1/e!!!) = zi 

zi = β’ xi  
 
where β’ is a row vector of regression coefficients and xi is a column vector of the covariates of 
student i. 
 
Hierarchical Generalized Linear Modeling 
 

To illustrate, for individual student i, nested in baccalaureate institution j, the log odds of 
the student’s enrollment in graduate or professional schools relative to no enrollment can be 
expressed by the following function, the within-college model: 
 
 

log
𝜑!"(!)
𝜑!"(!)

= 𝛽!!(!) + 𝛽!!(!)× 𝑐𝑜𝑚𝑚𝑢𝑛𝑖𝑡𝑦 𝑐𝑜𝑙𝑙𝑒𝑔𝑒 𝑎𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒 !" 

+ 𝑩!!(!)! × 𝑏𝑎𝑐𝑘𝑔𝑟𝑜𝑢𝑛𝑑 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠 !" +  𝑩!!(!)! × 𝑎𝑐𝑎𝑑𝑒𝑚𝑖𝑐 𝑝𝑟𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑜𝑛 !"    

+ 𝑩!!(!)! × 𝑐𝑜𝑙𝑙𝑒𝑔𝑒 𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒𝑠 !"    

+ 𝑩!!(!)! ×[𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑡𝑖𝑜𝑛𝑠]!"  

+ 𝑩!!(!)! ×[𝑓𝑖𝑛𝑎𝑛𝑐𝑒𝑠]!" 
 
In addition, the between-college model is expressed as follows: 

 
𝛽!!(!) =  𝛾!!(!) + 𝚪!(!)!  ×[𝑖𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠]! 

 
where (k) indicates the outcome category k and (r) is the reference category—no graduate or 
professional enrollment.   
 
A complete list of variables to be used in the study is presented in Appendix B.  
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