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Project Description I
Title:

Estimating the Effects of College Selectivity on Graduation Rates

Statement of the research problem and national importance:

Research Problem: Low Graduation Rates Overall, Even Lower at Less Selective Colleges
Despite an increasing number of students entering college, few are leaving with a degree. From 1940 to 2007, the
proportion of adults with some college experience jumped from 16% to 66% (Bailey and Dynarski 2011). Currently, almost
70% of students enroll in college immediately after completing high school (Aud et al. 2011). In contrast, college graduation
rates have remained flat. While college enrollment was rising, the share of high school graduates who completed a bachelor’s
degree increased just one percentage point from 1970 to 1999 (Turner 2004). Only 27% of U.S. adults have completed a
college degree (U.S. Census 2009), even though over 80% of students expect to earn one (Wirt et al. 2004).
Scholars claim that enrolling in less selective colleges decreases the likelihood of completing a degree, based on the low
graduation rates at these institutions (Bowen et al. 2009; Roderick et al. 2008). Only one-in-four students will graduate if they
attend four-year colleges with open admissions standards, where the graduation rate can dip as low as 8% (College Board
2011; Hess et al. 2009). Just half of students at four-year colleges that accept 75% or more of applicants will finish a degree
(College Board 2011). The extremely low chances of graduating at less selective colleges prompted Schneider (2008) to label
these institutions “failure factories.”
Previous research has not determined if the low graduation rates at less selective colleges, and the high graduation rates
at more selective colleges, are due to institutional factors or unobserved student variables, like motivation. This project
addresses the gap by answering the following research questions: 1) Does college selectivity increase the likelihood of earning
a degree, independent of unobserved student characteristics? 2) Does the effect of selectivity on graduation vary by student
race or gender?

National Importance: Lost Human Capital, Economic and Social Costs
Understanding the effects of selectivity on college graduation is important for the large amount of human capital and
financial capital involved. Over 4 million undergraduates attend bachelor’s degree granting institutions where the average
graduation rate is below 50%, which represents a huge loss of human capital (Hess et al. 2009). State governments spend
$1.3 billion annually on college students who will drop out after their first year (Schneider 2010). Dropping out of college is
estimated to cost the nation $3.8 billion in lost income and $730 million in lost federal and state income tax revenue each year
(Schneider and Yin 2011).
Increasing the college-educated workforce has important macroeconomic implications for national productivity. Cities
will need an infusion of college-educated workers to reverse urban decline and stimulate economic growth (Merisotis 2011;
Rauch 1993). The strong relationship between a skilled workforce and national economic growth (Hanushek and Woessmann
2008) reinforces the significance of research on college graduation rates.
Improving college graduation rates is also important for economic and social benefits. Bachelor’s degree holders earn
nearly $22,000 per year more than high school graduates, which amounts to $1 million in lifetime earnings (Baum et al.
2010). In addition, college-educated individuals experience lower unemployment rates (Leonhardt 2009), reduced likelihood of
engaging in risky behavior (Oreopoulos and Salvanes 2011), and greater economic mobility (Haskins and Sawhill 2009).
Research shows that college attendance has a positive causal effect on maternal health (Currie and Moretti 2003), parenting
skills (Attewell and Lavin 2007), and civic participation (Dee 2004).

Timeliness of College Graduation Research
Research on college selectivity and graduation is very timely due to increasing concerns about college affordability and
the need for skilled workers. Over 75% of respondents currently believe college is too expensive for most Americans (Taylor et
al. 2011). The largest increases in college tuition are concentrated at selective universities, where the cost of attendance now
exceeds 50% of median family income (Hoxby 1997; Ehrenberg 2000). But institutions and political leaders emphasize the
need for increased college education to ensure economic competitiveness. Prominent philanthropic organizations, including the
Gates Foundation and the Lumina Foundation, are now investing millions of dollars in college completion initiatives. President
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Obama and state governors recently called for adding 5 million college graduates to the nation’s ranks so that the U.S. can
regain its position as the most educated country in the world (White House 2009; NGA 2011). Finally, the Department of Labor
(2009) predicts that one-half of all new jobs will require postsecondary education, so producing more educated workers will be
essential to meet employment needs.

Review the literature and establish a theoretical grounding for the research:

Human Capital Theory
Low college completion rates are puzzling given that the average earnings for college-educated workers have increased
compared to high school-educated workers (Autor, Katz, and Kearney 2008; Goldin and Katz 2008). Economic theory posits
that rising returns to education will lead individuals to complete more schooling, all other things equal. According to the human
capital model, people invest in skills to raise their level of productivity and earn higher wages (Becker 1964). The human
capital model theorizes that students will enroll in college as long as the net present value of future earnings exceeds the costs
of going to college (Borjas 2004). The theory predicts that more individuals will finish a degree in light of the higher wages
paid to college-educated workers. Yet relatively few students are responding to these financial incentives by graduating from
college.

Previous Explanations for Low Graduation Rates
Prior research suggests that more students are not graduating from college, despite the rising college wage premium,
due to market failures. Scholars have identified three types of market failures that prevent the college education system from
operating efficiently: 1) high tuition costs, 2) inadequate information, and 3) undermatching. Existing work has focused on cost
and information, but there is growing attention to the critical problem of student-college matches.
The first market failure is that high tuition and insufficient financial aid make it unaffordable to complete a college degree
(Heller 2011). Adjusted for inflation, college tuition has risen steadily since the 1950s (NCES 2010), increased more than 24%
in the past 10 years (College Board 2011), and climbed sharply relative to median family income (Ehrenberg 2000; Goldin and
Katz 2008). Declines in grant and need-based aid create additional financial obstacles (St. John et al. 2006; McPherson and
Schapiro 2006). Previous work shows that student enrollment is sensitive to sudden increases in college tuition (Kane 1999;
Leslie and Brinkman 1987). Benefit programs and merit scholarships that reduce the cost of college show a 4 percentage point
increase in attendance for every $1,000 of aid (Dynarski 2008; 2004; Scott-Clayton 2009). Simplifying the financial aid
process increases aid applications and receipt of financial assistance (Bettinger et al. 2009). However, generous college
subsidies that reduce net price (Hoxby 2009; Winston 1999), the wide availability of student loans (Carneiro and Heckman
2003), and the meager effects of Pell grants on enrollment (Hansen 1983) suggest that the cost of college is not a limiting
factor.
A second type of market failure that limits individuals in obtaining a college education is inadequate information about
college. Students might lack information about how to successfully navigate life in college due to limited social capital (Perna
and Titus 2005; Deil-Amen and Turley 2007). Weak attachment and social integration can also reduce student interest and
capacity for college success (Tinto 1987; Pascarella and Terenzini 1980; Cabrera et al. 1993). In addition, students may lack
information about the costs and benefits of attending college (Rouse 2004; Dominitz and Manski 1996). However, empirical
studies reveal that inadequate information is a less important barrier than theorized (Avery and Kane 2004; Goldrick-Rab
2007).
High tuition and inadequate information combine to create a third market failure: undermatching (Bowen et al. 2009).
Students who are academically qualified to attend more selective colleges often attend less selective ones, which indicates that
the higher education market is operating inefficiently (Dillon and Smith 2009). Undermatching can be a serious problem
because less selective colleges offer fewer resources, including advising, financial aid, required courses, and support services,
to help students graduate.
Undermatching is an increasingly common phenomenon that affects a wide range of students. Over 60% of Chicago
public school students enroll in institutions that are less selective than the colleges to which they likely would have been
accepted, based on their academic performance (Roderick et al. 2008). Even students in advanced high school programs
engage in undermatching: one-third either attend nonselective four-year colleges or two-year colleges, or do not enroll in any
college (Roderick et al. 2009). In North Carolina, more than 40% of highly qualified students, i.e. those with academic records
that would likely result in acceptance, do not attend the most selective state universities (Bowen et al. 2009).
Undermatching has important financial consequences due to the strong positive relationship between college selectivity
and future income. A long line of literature dating over 30 years shows that attending more selective colleges is associated
with higher individual earnings after college (Weisbrod and Karpoff 1968; Loury and Garman 1995; Brewer et al. 1999; Monks
2000). Low-income and minority students appear to benefit most from attending the most selective private universities (Dale
and Krueger 2011; 2002). Recent work suggests that selective public colleges and universities also have positive effects on
income (Hoekstra 2009; Andrews et al. 2011).
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Although much work has examined the effects of attending community colleges on degree completion (e.g. Rouse 1995;
Leigh and Gill 2003; Stephan et al. 2009), relatively little research has explored differences among colleges in the widely
varying four-year sector (Smith 2008). Extremely selective colleges have very high graduation rates (Bowen and Bok 1998;
Alon and Tienda 2005), but these institutions enroll a tiny proportion of undergraduates. Studies that examine a wider range of
colleges yield conflicting results. Early work finds that low ability students appear more likely to graduate if they attend lower
tier colleges, while high ability students have better chances at higher tier colleges (Light and Strayer 2000). More recent work
suggests that students who attend more selective colleges are more likely to graduate than those attending less selective
colleges, when comparing students matched on academic preparation and family background (Long 2008; Bowen et al. 2009).
However, the graduation rates could be due to unobserved individual characteristics, like motivation or persistence, that lead
students to enroll in more selective or less selective colleges. This project seeks to address this gap in the literature by
isolating the causal effect of college selectivity on graduation rates.

Describe the research method that will be used:

Research Questions
This project seeks to address the following research questions: 1) Do more selective colleges increase the likelihood of
earning a degree, independent of unobserved student characteristics? 2) Does the effect of selectivity on graduation vary by
student race or gender?

Research Methodology
A simple regression of graduation rates on college and student variables cannot distinguish between the effects of
institutional factors and unobserved student characteristics. Academically qualified students who pursue postsecondary
education often enroll in less selective colleges, which have fewer resources to support student success. However, the lower
graduation rates attributed to these colleges could be due to the students who enroll there, i.e. selection bias. For example, if
students with high test scores but low motivation choose to attend less selective colleges, then the lower graduation rates
might be due to the unobserved student characteristics. The ideal experiment to measure the effect of selectivity would
randomly assign qualified students to more selective or less selective colleges and then measure the difference in graduation
rates. In the absence of this experiment, researchers must find exogenous variation that sorts similar ability students into
different institutions.
To isolate the causal effect of college selectivity on graduation, I will employ instrumental variables estimation and use
residential distance to selective institutions as a plausibly exogenous source of variation. Previous research has successfully
used distance to college (e.g. Card 1993; Rouse 1995; Turley 2009) and distance to selective colleges (e.g. Do 2004; Frenette
2006; Griffith and Rothstein 2009) as an instrumental variable. The basic idea is that students who live slightly closer to a
selective college will be more likely to enroll because they are more aware of the college, more likely to meet people who
attend the college, and can save on costs by living at home. By comparing students who are similar, on average, except for
their likelihood of attending a selective college, we can isolate the causal effect of selectivity.
I will use several analytic strategies to provide a check on each other and to improve the robustness of the results. I will
conduct instrumental variables estimation on all selective colleges (see below) and state flagship universities, which are the
most selective public institutions in each state. Next, I will conduct statistical tests to confirm that student ability does not
systematically vary based on relative distance to selective colleges. Finally, I will compare students who are exogenously
exposed to different levels of college selectivity based on their state of residence and the geographic concentration of selective
colleges.
The dependent variable is college graduation, which is defined as completing a bachelor’s degree within six years of
initial enrollment. Over 70% of students who earned a bachelor’s degree completed it within six years; expanding the window
has a modest effect on completion rates (NCES 2010; Attewell and Lavin 2007). I create a dichotomous variable for college
graduation based on student enrollment data.
The main independent variable is attendance at a more selective college, which is measured by a composite of the
acceptance rate, grade point average, and SAT/ACT scores of entering students. Since college enrollment may be correlated
with ability, I use geographic distance between the student and the college as an instrumental variable. I use ArcGIS mapping
software to plot students’ residential location prior to college entry and then calculate the geographic distance to the college
using longitude and latitude coordinates.
I include a series of control variables to account for state and individual differences. To control for differences in the
quality of primary and secondary education, I add dummy variables for state of residence. The state dummy variables also
control for the differing effects of distance based on state size. To account for individual differences in academic preparation, I
include control variables for individual student grade point average and SAT/ACT scores. In addition, I control for family and
demographic characteristics, like income, parental education, race, age, and gender.
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Statistical Model
I will estimate the following models using Two-Stage-Least-Squares (2SLS) regression analysis. The first stage uses
distance to a selective college as an instrumental variable for college attendance. The first stage model is:
ATTENDi = α0 + α1DISTi + α2SATi + α3GPAi + α4STATEi + α5Xi + εi

(1)

where for each individual i, ATTEND is college attendance; DIST is an instrumental variable for attendance, operationalized by
the distance to the college from the student’s home (before she or he entered college); SAT is student SAT score; GPA is
student high school grade point average; X is a vector of individual demographic characteristics, including race and gender;
and ε is a random error term.
The second stage uses the predicted attendance from the first stage to determine the impact of selective college
attendance on students’ probability of graduating. The second stage model is:
GRADi = β0 + β1ATTENDhati+ β2SATi + β3GPAi + β4STATEi + β5Xi + νi

(2)

where for each individual i, GRAD is whether or not a student graduated from college; ATTENDhat is the predicted attendance
from the equation above; and ν is a random error term. (All other terms are the same as in the equation above.) The
coefficient of interest is β1. A positive, statistically significant value will indicate that attending a selective college increases the
probability that a student earns a bachelor’s degree. Then, I will compare the results for different groups of students to
determine if the effect of college selectivity varies by student race or gender.
The higher graduation rates at more selective colleges could be due to institutional characteristics, like increased
spending per student, or unobserved student variables, like high motivation, that lead students to enroll in these colleges. To
isolate the effect of college selectivity, I use instrumental variables estimation to compare similar students who are exposed to
different levels of college selectivity based on residential location. The analysis will reveal the effect of college selectivity on
graduation rates, which can help students make better choices about college enrollment and help improve IPEDS data collection
about college choices and outcomes.

Uploaded Appendix Document(s):

Project Description II
Will you use NCES target dataset? Yes
Please check all NCES datasets that apply
- IPEDS Institutional Characteristics (IC)
Explain why each dataset best serves this research. Include a variable list for each dataset used.
This project will use the IPEDS Institutional Characteristics (IC) NCES dataset. The IPEDS dataset is critical for this research
because it provides the most accurate information about the location, admissions standards, and bachelor’s degree attainment
rates for colleges and universities. The IPEDS Institutional Characteristics dataset will provide the official address of each
university, which will enable me to map their locations. In addition, the IPEDS dataset will provide information on admissions
requirements and recent counts of the number of applicants and admitted students, which are necessary to calculate and
compare college selectivity levels.

Street address
City location of institution
FIPS state code
Carnegie classification: undergraduate profile
Percent admitted – total (DVIC01)
SAT Critical Reading 25th percentile score
SAT Critical Reading 75th percentile score
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SAT Math 25th percentile score
SAT Math 75th percentile score
ACT English 25th percentile score
ACT English 75th percentile score
ACT Math 25th percentile score
ACT Math 75th percentile score
Secondary school GPA
Graduation rate - Bachelor degree within 6 years, total (GRTOTLT)

I will match the IPEDS dataset with data from the National Longitudinal Study of Youth. This dataset is maintained by the Bureau of Labor
Statistics and contains a nationally representative sample of nearly 9,000 youth. The National Longitudinal Study of Youth dataset records detailed
information, including demographic characteristics, academic preparation, and college outcomes. I will match the National Longitudinal Study of
Youth data with the IPEDS data based on the college or university attended.

Will you use NSF target dataset? No
Explain why each dataset best serves this research. Include a variable list for each dataset used.

Will you address the NPEC focus topic? No
If yes, please briefly describe:

Project Description III
Provide a timeline of key project activities:

January 2012: Begin data construction
February 2012: Finish constructing and cleaning data; submit abstract for ACSP conference
March 2012: Calculate and analyze descriptive statistics
April 2012: Conduct data analysis; submit paper for ASHE conference
May 2012: Conduct data analysis; meet with committee to discuss results
June 2012: Conduct additional data analysis and robustness checks
July 2012: Begin draft of introduction
August 2012: Finish draft of introduction; write draft of methods and data
September 2012: Write draft of findings
October 2012: Write draft of conclusion
November 2012: Edit and revise draft; present research at ACSP and ASHE conferences
December 2012: Edit and revise draft; submit to committee for comments
January 2013: Revise draft in response to comments; conduct additional data analysis as needed
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February 2013: Revise draft in response to comments
March 2013: Submit second draft to committee; revise draft in response to comments
April 2013: Revise final draft in response to comments
May 2013: Defend dissertation; present research at AIR Forum
June 2013: Submit copies of final paper to AIR; Present research to Boston Public Schools

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

Academic Journal Articles
Article for publication in Research in Higher Education
Article for publication in the Journal of Higher Education
Article for publication in the Journal of Planning Education and Research

Research Reports
Final paper delivered to the Association for Institutional Research (AIR)
Research report for the Boston Public Schools Department of Guidance Services

Conference Presentations
Presentation of research at the Association of Collegiate Schools of Planning (ACSP) 2012 annual conference in Cincinnati, OH,
November 1-4, 2012
Presentation of research at the Association for the Study of Higher Education (ASHE) 2012 annual conference in Las Vegas, NV,
November 15-17, 2012
Presentation of research at the Association for Institutional Research (AIR) 2013 Forum in Long Beach, CA, May 18-22, 2013

Other Presentations
Presentation of research to the Boston Public Schools Department of Guidance Services, June 2013

Describe how you will disseminate the results of this research:

I plan to circulate my research findings by presenting my work at academic conferences, submitting articles for
publication in widely-read academic journals, and creating a report for the Boston Public Schools.
I anticipate that the interdisciplinary nature of my research will appeal to planning professionals, policy analysts, and
education researchers. By presenting my work at the Association for Institutional Research (AIR) Forum and the annual
conferences of the Association of Collegiate Schools of Planning (ACSP) and the Association for the Study of Higher Education
(ASHE), I will reach a wide variety of experts across these fields.
Additionally, I intend to submit articles based on my research to several scholarly journals, including Research in Higher
Education, the Journal of Higher Education, and the Journal of Planning Education and Research. Publication in these journals
will further help disseminate the results of my research within the academic community.
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I will also share my results with the Boston Public Schools Department of Guidance Services in the form of a research
report and presentation. The report will be written in non-technical language in order to communicate the findings to a general
audience. By delivering the findings directly to guidance counselors, I hope to stimulate discussion about encouraging students
to apply to more selective colleges.
Finally, I will publicly defend my dissertation and post links on my department’s website in order to disseminate the work
within my university.
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