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Abstract

Non-first-time students make up a large portion of higher education nationally,
particularly in the two-year institution sector, and yet their completion outcomes are
largely unstudied. Unfortunately, higher education as it is currently designed does not
work well for many non-traditional students. The purpose of this study is to investigate
the college completion outcomes of non-first-time undergraduate students.

This study relies on Swail’s Geometric Model of Student Persistence and
Achievement as the theoretical framework for selecting variables of interest (Swalil,
2003). To better understand the outcomes of non-first-time students, this study examines
factors associated with student persistence and completion to determine whether those
factors are also associated with completion for non-first-time students.

Logistic regression is used to understand the impact of each variable of interest on
the award or degree completion outcomes of non-first-time students, and the resulting
likelihood of completion is compared. By comparing logistic regression models through
backward elimination, the analysis determined that first-term grade point average,
developmental education, enrollment intensity, age, and Pell-eligibility are most
predictive of completion out of the variables included in the Adapted Geometric Model
of Student Persistence and Achievement.

As technology and industries change, the United States needs the ability to retrain
and upskill adults whose previous job has been eliminated or whose industry is declining.

To be responsive to the needs of our communities, colleges and universities must be able



to support non-first-time students through their education. These results offer insights for

improving the college completion outcomes of non-first-time students.
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Chapter I: Introduction

At the beginning of his time in office and in the midst of a global economic
recession, President Obama delivered his 2009 State of the Union address in which he
insisted that the United States needs a better educated citizenry to be competitive in the
global economy. In the knowledge-based economy of the 21st century, a college
education has become a prerequisite to economic opportunity; and toward that end,
President Obama stated his goal that the United States lead the world in the proportion of
college graduates by 2020 (Obama, 2009). Similar to the President’s plan, both the
Lumina Foundation and College Board have set goals to increase the proportion of
college graduates in the United States to 60 and 55 percent respectively by 2025. Though
the specific targets vary, these initiatives share common principles: that educating more
of our citizens through college is crucial to the success of individuals in a knowledge-
based economy, and that the future economic success and global competitiveness of the
United States relies on a highly educated workforce. There is also agreement that degree
completion achievement gaps will become increasingly detrimental as the nation’s
demographics continue to change (College Board, 2010; Lumina Foundation, 2009).

In August 2013, President Obama announced a new college ranking system
called the College Scorecard intended to measure performance of higher education
institutions and score them based on access, affordability and outcomes, including
student persistence and graduation rates (The White House, Office of the Press Secretary,
2013). President Obama pushed Congress to tie federal funding for institutions to the

College Scorecard by 2018 in the reauthorization of the Higher Education Act. Though it



failed to gain political momentum, the College Scorecard was intended to be an
alternative to the more widely used college rankings, such as US News and World Report,
that have little to do with student experiences or outcomes. Though no longer a ranking
system, the College Scorecard is a consumer-facing tool intended to help students and
families determine which institutions are the best value for their investment and where
they are most likely to be successful (Fain, 2015). In 2018, the U.S. Department of
Education under Secretary Betsy Devos’s leadership proposed rule changes related to the
College Scorecard, eliminating the gainful employment rule, but instead requiring
institutions to report the wages of graduates in the College Scorecard in addition to the
existing completion rate and student debt metrics (Kelderman, 2018). Though the Devos
administration of the Department of Education was not as supportive of college
completion as their predecessors, they did not eliminate the Department’s focus on
college completion initiatives. In 2018, congressional leaders continued to support
completion initiatives allocating $4 billion in the Bipartisan Budget Act of 2018 for
“student-centered programs that aid college completion and affordability” though there
were few details about the nature of the intended use (Harris, 2018).

In the present context, the Biden administration signaled their support for college
completion efforts. The proposed American Families Plan includes two years of tuition-
free community college, increasing the Pell grant amount, investments in historically
black colleges and universities (HBCUs) and minority serving institutions (MSIs), and
grants for colleges to adopt innovative solutions to improve student completion outcomes

(Kelderman, 2021).



College completion has become part of the national policy agenda, and federal
and state lawmakers have been charged with moving toward this college completion goal
through improving college readiness, increasing access and affordability, ensuring quality
of instruction, and accelerating degree completion. College student persistence is
important in higher education as it is seen as a key indicator of its performance.
Persistence is defined as a student continuing to enroll in postsecondary education from
one year to the next or continuation of educational attainment inclusive of transfers,
whereas retention is defined as an institutional measure of students persisting at their
original institution (Hagedorn, 2012; St. John, Duan-Barnett, & Moronski-Chapman,
2013). It is a poor use of resources for colleges and universities as well as federal and
state governments to invest in scholarships, subsidized student loans, recruitment
expenditures and services provided in the first year of college only to have a large
number of students not return for their second year or persist through to graduation. From
2003 to 2008, the amount spent on federal and state grants for first-time full-time
students in the United States who did not continue to their second year of college was
$2.9 billion (Schneider, 2010). During that same time, states appropriated nearly $6.2
billion to colleges and universities to help pay for the education of those students who did
not return for a second year or complete their credential (Schneider, 2010). Similarly for
the students themselves, investing in a semester or a year of college education without
completing a degree is financially detrimental, as students incur costs, but not the full
benefits of postsecondary education and a completed degree (U.S. Department of

Education, 2015). Additionally, non-completers are significantly more likely to default



on student loans than students who completed degrees, even though their average debt is
less than half of their peers (Hillman, 2014).

State support for higher education decreased dramatically during the Great
Recession of 2008, and despite a strong economic recovery in most states, higher
education funding has returned to pre-recession levels in only three states (Mitchell &
Leachman, 2015). As a result of competing demands for state resources and state
disinvestment, tuition at public institutions continues to rise, placing a growing
proportion of higher education costs on students and families. During this time, both the
percentage of students in higher education taking on student loan debt and the average
amount of student loan debt have increased (Mitchell & Leachman, 2015). In this
environment of increasing long-term costs to students, attrition is becoming an
increasingly expensive negative outcome. Further, student loan defaulters are more likely
to be non-completers than college graduates (Nguyen, 2012) which highlights the
problem of incurring costs of higher education without securing the benefits of increased
employability and earnings from holding a degree or postsecondary credential.

Because student persistence affects not only students, but also educational
institutions and the nation as a whole, research on college student retention has expanded
greatly (Tinto, 2006). While retention and persistence of college students has been
studied by higher education researchers for decades, in recent years the conversation
about retention and persistence has gained greater significance as a measurable outcome
on which to base higher education funding (Alexander, 2000; Sanford & Hunter, 2011).

However, retention and completion rates remain well below target levels despite decades



of research and programs to address the problem. About one in five students who enroll
at a four-year institution do not return for the second year. According to the U.S.
Department of Education National Center for Education Statistics (2015b), first-to-
second year retention of first-time full-time students who enrolled to four-year
institutions in 2012 is about 80 percent and 60 percent at two-year institutions.
Completion Rates by Student Type

College completion rates are best understood by distinguishing between first-time
and non-first-time students. A first-time student is defined as a student who has no prior
postsecondary experience attending any institution for the first time at the undergraduate
level. This category includes students who enter college with advanced standing due to
college credits earned before high school graduation (U.S. Department of Education,
National Center for Education Statistics, n.d. a). The National Center for Education
Statistics released a report on the degree attainment and employment of the high school
sophomore class of 2002 (ELS:2002). Of those who enrolled in postsecondary education
within 3 months of high school completion, only 53 percent had earned a bachelor’s
degree or higher within 8 years (U.S. Department of Education, National Center for
Education Statistics, 2014). Relatedly, only 60.0 percent of first-time full-time bachelor’s
degree-seeking students who started in fall 2008 completed a bachelor’s degree within 6
years (U.S. Department of Education, National Center for Education Statistics, 2016).

While the picture is not good for first-time full-time students, less is known about
the persistence and completion outcomes of part-time, transfer, and other non-first-time

students. Non-first-time students are defined as students transferring from another college



or university, students returning after a break in enrollment, or graduates returning to
postsecondary education for another credential. These students make up a large portion of
higher education nationally, and particularly of the two-year institution sector, and yet
their completion outcomes are largely unknown. According to the National Student
Clearinghouse Research Center, 38 percent of college students who started in the Fall
2011 cohort nationally transferred at least once within six years, representing over
1,069,243 students (Shapiro et al., 2018). Yet institutions have only been accountable for
the persistence and completion outcomes of first-time full-time students because that is
the primary cohort for which data on student completion outcomes are tracked and
reported by the U.S. Department of Education. However, overall institutional
performance relates to the ability of an institution to support students of a variety of
enrollment patterns.

In fall 2013, total undergraduate enrollment in degree-granting postsecondary
institutions was 17.5 million students (U.S. Department of Education, National Center for
Education Statistics, 2015a). Of those students, 10.5 million or 60 percent were enrolled
in four-year institutions, as compared to 7 million at two-year institutions. While 77
percent of students enrolled at four-year institutions were enrolled full-time, the majority
of students at two-year institutions were enrolled part-time (59 percent). Students at two-
year institutions were also older on average than at four-year institutions. A greater
percentage of students at two-year institutions were students of color as compared to
four-year institutions. Given this great variation of student profiles and enrollment

patterns within higher education, limiting studies of completion to only first-time full-



time students fails to capture the enormous diversity and success of students within the
higher education pipeline. U.S. Department of Education’s Committee on Measures of
Student Success said in their report to the Secretary of Education that the “federal
graduation rate measure [of first-time full-time students] is incomplete and does not
adequately convey the wide range of student outcomes" (U.S. Department of Education,
National Center for Education Statistics, 2015a).

Data on the completion outcomes of the non-first-time population is largely
missing from the conversation. A few attempts have been made to capture the outcomes
of non-first-time students (American Council on Education et al., 2015; Erisman &
Steele, 2015; Horn & Carroll, 1996, Taniguchi & Kaufman, 2005) and recent changes in
federal policy and research agendas will allow for better data and understanding of this
student population. In one of these studies, National Student Clearinghouse data was used
to create state and national benchmarks of persistence and completion for non-first-time
students and found that nationally only 33.7 percent of non-first-time students completed
a degree, as compared to 54.1 percent of first-time students (American Council on
Education et al., 2015). Whereas first-time students were more likely than their non-first-
time peers to complete a degree when enrolled either full-time or part-time, non-first-time
students were more likely to graduate than their first-time peers when having a mixed
enrollment pattern.

In support of the Obama administration’s college completion agenda and in
response to recommendations by the Integrated Postsecondary Education Data System

(IPEDS) technical review committees, IPEDS added the Outcomes Measures data



collection which is a retrospective data collection on first-time full-time, first-time part-
time, non-first-time full-time, and non-first-time part-time degree/certificate-seeking
students. The first release of preliminary data, intended for Fall 2016, was delayed due to
data quality issues, highlighting the challenges of this alternative approach to measuring
student completion (Ipeds nces, 2016). However in October 2017, IPEDS released the
first Outcome Measures preliminary data and included it in College Navigator thereby
creating the first publicly-available national data set on the persistence and completion
patterns of part-time and non-first-time students. Because Outcome Measures is an
institutional data collection rather than student-level data collection, robust demographic
data on non-first-time students nationally is not available. Improvements to the Outcome
Measures survey are underway and future surveys will include disaggregation of Pell
Grant recipients so that results can be used to examine outcomes of low-income students
receiving grant aid to their peers; however, this is still not a full demographic profile
(race/ethnicity, gender, age, and income) of non-first-time students and their completion
outcomes.

The first Outcome Measures preliminary data shows that at public 2-year
institutions non-first-time full-time students were slightly more likely to complete their
degree at that institution within 8 years than first-time full-time students, at 35.6 and 32.8
percent respectively (U.S. Department of Education, National Center for Education
Statistics, 2017). Similarly non-first-time part-time students were slightly more likely to
complete than first-time part-time students, at 20.3 and 17.0 percent respectively. Across

institution types, the average completion rate for all students at 2-year institutions was



26.6 percent for public, 62.3 for private nonprofit, and 65.0 at private for-profit. At 4-year
institutions, the average completion rate for all students was 56.5 percent for public, 62.8
for private nonprofit, and 32.4 at private for-profit. The preliminary Outcome Measures
released by NCES shows great variation in completion across enrollment intensity and
institution types, further supporting the need for additional exploration of the completion
outcomes of non-first-time students across enrollment patterns.
Purpose of the Study and Research Question

The purpose of this study is to investigate the college completion outcomes of
non-first-time undergraduate students. To better understand the outcomes of these
students, this study will examine factors associated with student persistence and
completion to determine whether those factors are also associated with completion for
non-first-time students. The research question driving this study is: What factors are most
predictive of completion for non-first-time undergraduate students?

Definitions

In this study, completion is defined as attainment of any postsecondary credential
or degree. Although the terms persistence and retention are often used interchangeably,
the term persistence refers to a student continuing to enroll in postsecondary education
from one year to the next, while retention is an institutional measure of the rate at which
students persist in their educational program (Hagedorn, 2012; U.S. Department of
Education, National Center for Education Statistics, n.d. a). Though the terms retention
and persistence are often used interchangeably, St. John, Duan-Barnett, and Moronski-

Chapman (2013) differentiated retention as the continuation of educational attainment at
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a student’s original campus while persistence referred to educational attainment inclusive
of transfers. Because the focus of federal and state policy is degree completion inclusive
of transfers, this is a helpful distinction. Attrition can be understood as the opposite of
retention, an institutional measure of the rate of student departure. Relying on these
terms, this study is focused on completion of any postsecondary certificate, diploma, or
degree.
Study Significance and Rationale

Much of the research on undergraduate student persistence and completion
focuses on first-time full-time students. However, this research ignores large groups of
students that are on alternative pathways to a college degree or credential and whose
journey to success should be better understood (Adelman, 2011; Adelman, 2007; Jones-
White, Radcliffe, Huesman, & Kellogg, 2010). This study will contribute to the literature
in three unique ways. First, this study examines the extent to which those variables
predictive of success for first-time full-time students also predict success for non-first-
time students. This differs from previous literature on persistence and completion in that
the majority of past studies have focused solely on first-time full-time students. This
study will inform the emerging discussion around the differing needs of non-first-time
students in their efforts to complete a degree or credential.

Second, this study examines the extent to which these variations in student
persistence and completion rates are associated with differences in income, family
postsecondary experience, age, marital status, parenting status, gender, race/ethnicity,

enrollment intensity, developmental education placement, and grade point average.
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Drawing on institutional data, this study will provide a more nuanced understanding of
the persistence and completion of non-first-time students than prior studies using only
national data sets that contain fewer variables predictive of persistence and completion.
Third, this study will be among the first test the assumption that the same
persistence and completion support strategies used for first-time students are effective for
non-first-time students. If this analysis shows differing outcomes across student
populations, this can inform institutional, state and federal policies around supporting
non-first-time students to degree completion. In attempting to understand the success
patterns of a broader cross-section of the college student population, this study will
contribute to the national conversation about the importance of not just access to college,
but completion of a credential. Additionally, increasing the degree completion of all
students, including non-first-time students, is essential to meeting national attainment

goals and attainment goals set in state legislatures.
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Chapter I1I: Review of Literature

This study examines factors associated with college persistence and degree
completion of non-first-time students. As the majority of research on student persistence
and completion overlooks non-first-time students, this research will identify factors that
are most influential in the degree or credential completion of this population. More
specifically, this study will rely on factors known from prior research to be related to the
persistence and completion of undergraduate students, and examine the degree to which
those are or are not predictive for non-first-time students. The following section describes
the theoretical framework used to organize the research and literature review for this
study.

Swail’s Geometric Model of Student Persistence and Achievement

This study relies on Swail’s Geometric Model of Student Persistence and
Achievement as the theoretical framework for selecting appropriate variables of interest
because of the focus on the student as the central actor (Swail, 2003). Many theoretical
frameworks that attempt to understand student persistence and completion prioritize the
institution or institutional factors (e.g. Tinto’s Student Integration Model, 1975; Bean and
Eaton’s Psychological Model of College Student Retention, 2000). However, given the
focus on non-first-time students and the potential complexity of their lives outside of the
college environment, this study needs to take into account the external influences on
student completion, so institutionally-focused theoretical frameworks are not well aligned
to the purpose of this study. Further, because the Swail model prioritizes the student and

not the institution, this model can be used to understand the experience of students across
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institution types — 2-year, 4-year, public or private. Other models of persistence or
completion focus entirely on students’ internal, cognitive, or social-emotional factors
impacting persistence, such as satisfaction and commitment (e.g. Rusbult, Martz, &
Agnew’s Investment Model, 1998). However, these models fail to take into account the
structural barriers encountered by underrepresented or nontraditional students as they
enter and persist through their postsecondary experience.

Swail’s Geometric Model of Student Persistence and Achievement, by contrast,
places the student at the center of the model and takes into account the influence of
social, cognitive, and institutional factors in persistence and degree completion. Swail’s
Geometric Model presents social factors, cognitive factors, and institutional factors as the
three sides of a triangle that interact to influence the student experience in postsecondary
education which is represented in the center of the triangle. Examples of social factors in
Swail’s Model include financial issues, educational legacy, attitudes toward learning,
maturity, social coping skills, cultural values, goal commitment, family influence, peer
influence, and social lifestyle. Cognitive factors in Swail’s Model include academic rigor,
quality of learning, aptitude, content knowledge, technology ability, study skills, and time
management. Institutional factors in Swail’s model include financial aid, academic
services, student services, and curriculum and instruction. These forces across the three
factors can impact the overall student experience positively, negatively, or neutrally.
According to Swail’s Geometric Model theory, the forces also interact within or across
axes which contributes to stability or instability for the student and their likelihood of

persisting to completion (Swail, 2003).
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When one of the three categories of factors is lacking, the result is that the
student’s experience would be out of a state of equilibrium and a student would be less
likely to persist to completion. For example, if a student has strong cognitive factors in
their critical thinking and time management skills and has strong institutional support
through robust curriculum and instruction and student services, but then lacks robust
social supports such as social coping skills and family encouragement, the three sides
would be out of balance making it more difficult for that student to persist. By contrast, a
student whose social, cognitive, and institutional factors are all robust would be more
likely to persist through college and complete a degree.

Additionally, Swail’s Geometric Model allows for inclusion of explanatory
variables across the life span of individuals and takes into account variables that are
typically outside of the purview of persistence and completion research, such as marital
status, children, or prior enrollment at other institutions. Because Swail’s Geometric
Model takes into account the complexities of individuals’ lives outside of the institution
which lead to student success or attrition, this model aligns with an analysis of non-first-
time student completion and is appropriate for this study.

The majority of the literature on college completion is based in the four-year
college context or is conducted on national data sets that include students across
institution types. However, where it is available, research on the completion outcomes of
students in two-year colleges has also been included and highlighted throughout. The
following literature review integrates studies across institution types around Swail’s

Geometric Model. The categories of Swail’s Geometric Model, cognitive factors and
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social factors, will be used to organize the literature review for this study. The literature
review informs my approach to addressing the study’s research question and variables
used to answer this question.
Social Factors

The earliest research on persistence and completion focused on student-level
indicators of departure. This work attempted to identify the students at risk for attrition
by understanding the characteristics and predictors of student departure (Astin, 1972;
Bean, 1983; Pascarella & Terenzini, 1980; Spady, 1970; Tinto, 1975). While a base
understanding of student attrition was gained from this early research, many of these
student-level indicators of departure were determined pre-college, outside institutional
control, or otherwise not able to be changed so did not provide actionable information for
higher education institutions. For example, student variables such as high school grade
point average, academic and social attainment, family socioeconomic status, sex, and
race/ethnicity are predictive of persistence and completion, but these are often fixed
variables prior to enrolling in postsecondary and so are more often used as controls in
modern studies. Many of these variables are taken into account as social factors in
Swail’s Model. Social factors in Swail’s Model include financial issues, educational
legacy, attitudes toward learning, maturity, social coping skills, cultural values, goal
commitment, family influence, peer influence, and social lifestyle. Much of the research
on social factors influencing persistence and completion come from the pathways
literature which takes into account students’ pre-college educational experiences as well

as social, familial, and cultural systems that influence their educational experiences from
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early in life through college. This allows researchers to study the factors that influence
the success and degree completion of non-first-time students in addition to traditional
first-time students, which is largely overlooked by other degree completion research
(Bragg, 2013). By combining multiple external factors and their interactions, student
pathways research illustrates the relationship between student persistence to degree
completion and social factors including financial challenges, family postsecondary
experience, gender, race/ethnicity, age, marital status, parenting status, and enrollment
intensity.

Financial Issues — Pell-Eligible

Affordability of higher education is commonly understood to be a factor in both
access to postsecondary and students’ ability to complete their intended certificate or
degree. The Federal Pell Grant Program is a need-based financial aid program that is
awarded to undergraduate students based on student and family information provided on
the Free Application for Federal Student Aid (FAFSA) and assists low-income students
with their postsecondary educational costs. Pell-eligibility is commonly used as a proxy
measure for socioeconomic status (SES) in higher education, similar to eligibility for free
and reduced priced lunch being used as an SES proxy in K-12 education.

It is common in education research to control for the effect of socioeconomic
status (SES) on outcomes in order to understand the impact of other variables. However,
little research is done on what factors help low SES students to be successful despite the
odds against them. Cabrera, Burkum, La Nasa, and Bibo (2005) attempted to understand

the differences between socioeconomically disadvantaged students and their more
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privileged peers by studying the effects of financial aid in addition to other determinants
of student persistence and how it varies across SES. They analyzed the National
Education Longitudinal Studies High School and Beyond data of nearly 15,000 students
in the United States from the high school sophomore class of 1980 over 11 years. Using
logistic regression, they found that factors other than SES were more significant in
students completing a college degree. Of the pre-college factors studied, a student’s
degree aspirations and high school academic resources (a composite measure of high
school academic performance and intensity of high school curriculum) increased a
student’s probability of earning a degree by 31 percent across SES groups. Once in
college, continuous enrollment, academic performance, and a curricular emphasis on
math and science were the strongest predictors of degree completion. Notably, attending
a four-year institution increased the probability of degree completion for all groups, but
for low-SES students the increase was 69 percent, a much greater effect than for other
SES groups. While many of these findings are consistent with previous research, this
study highlights that the effect of some predictors of student success and degree
completion are more influential for socioeconomically disadvantaged students. This
analysis also includes the success of students across institutions and inclusive of various
enrollment intensities and enrollment patterns.

Jones-White, Radcliffe, Huesman, and Kellogg (2010) studied completion from
any institution, not just the institution of origin. They found that 38.5 percent of the
15,496 students who enrolled at the institution of study as first-time full-time students

departed, and of those, nearly 25 percent completed a degree from another institution
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within 6 years of first enrolling. They found that a student’s Pell-eligibility was
negatively correlated with degree completion both at the institution and at transfer
students’ second institution.

More recent studies build on this understanding of completion outcomes of low-
income students. Analyzing academic concentrations and stackable credentials at
community and technical colleges, Jenkins and Weiss (2011) found that even within
concentration areas low-SES students were less likely to earn a credential or transfer than
their high-SES peers. Using data from the 1979 and 1997 National Longitudinal Surveys
of Youth and the U.S. Census, Bailey and Dynarski (2011) found substantial increases in
college completion across all income groups and genders over time, however the gap in
college completion between students of low-SES and high-SES backgrounds also
expanded during that timeframe. These studies reinforce the notion that students of lower
socioeconomic backgrounds continue to face greater challenges to college completion
than their peers. Overall, lower SES students identified by Pell-eligibility are less likely
to complete a degree or credential in postsecondary.

Using Pell-eligibility as a measure to identify low-income students is common in
higher education in the U.S.; however, the formula for awarding Pell Grants makes this
an inexact measure that undercounts low-income students enrolled in institutions of
higher education while counting some middle-income students as low-income (Delisle,
2017). Using nationally representative NPSAS data, Delisle (2017) found that only 68.7
percent of low-income students, identified by total income on the students’ or parents’ tax

returns, received a Pell Grant. Of those low-income students who did not receive a Pell
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grant, about half did not file a FAFSA and thus were not able to receive a Pell Grant,
decreasing the percentage of Pell-eligible students actually utilizing the program. The
others were more likely to be independent students, attend part-time, or attend lower-cost
institutions, all of which factor into the awarding formula so they did not qualify for a
Pell Grant. As such, using Pell-eligibility as a measure for low-income especially for
longitudinal studies can be unreliable given how take-up rates and eligibility rules have
changed over time. Studies using Pell-eligibility as a proxy for low-income students
should analyze the timeframe being studied and whether the Pell awarding formula
changed significantly during the timeframe.
Educational Legacy — First-Generation

Another common variable in higher education research is parental education
level, and more specifically whether or not students are the first generation in their family
to attend or complete college. First-generation can be used to describe students whose
parents did not complete a college degree or parents who did not attend college. Research
has shown that students whose parents did not attend college are less likely to enroll in
college (Choy, 2001; Ward, Siegel, & Davenport, 2012) and when they do enroll, they
are less likely to complete their credential or degree as compared to their continuing-
generation college student counterparts (Choy, 2001; Engle & Tinto, 2008; Gibbons &
Woodside, 2014). Using the Beginning Postsecondary Students Longitudinal Study
(BPS:04/09), Cataldi, Bennet, and Chen (2018) found that more first-generation students
left postsecondary education three years after first enrolling without earning a

postsecondary credential (33 percent) as compared to their peers whose parents earned a
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bachelor’s degree (14 percent). Additionally, using precollege and institutional variables
from the NELS:88 dataset and event history modeling technique, Ishitani (2006)
demonstrated that being a first-generation college student reduced a student’s odds of
graduating in 4 and 5 years by 51% and 32% as compared to their peers.

A common challenge associated with researching first-generation college students
are the multiple ways the variable can be defined. The federal definition for first-
generation college student is that neither of the student’s parent has earned a bachelor’s
degree (Higher Education Act Amendments of 1998, 2020). Other researchers or states
have varying definitions including that neither parent has attended any postsecondary
education (Auclair et al., 2008; Spiegler & Bednarek, 2013). These differences in
definitions can make researching first-generation college students more difficult. For
example, Redford and Hoyer (2017) studied two groups that are often included within the
first-generation college student definition. They defined continuing-generation as
students whose parents had participated in higher education but not completed a
credential, and first-generation college students were defined as those whose parents had
not participated in higher education. When comparing these two groups using Education
Longitudinal Study of 2002 (ELS:2002) data, first-generation students by their definition
were less likely to attend selective 4-year institutions and more likely to attend 2-year
institutions than their continuing-generation peers, demonstrating variation of outcomes
within the group generally analyzed together under the federal definition as first-

generation students (Redford & Hoyer, 2017).
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Another challenge of using first-generation status as a variable in research is that
it can place the responsibility for differing outcomes on the student rather than the
complexity of the systems making them difficult to navigate. By framing the variable as a
student characteristic rather than a structural issue in higher education, this can obfuscate
possible structural improvements such as increasing transparency of processes for
navigating higher education or creating additional support programming targeted toward
the needs of first-generation college students (Spiegler & Bednarek, 2013).

Educational Legacy — Gender

Because demographic variables such as gender and race/ethnicity were
historically used to exclude populations from access to higher education, these variables
are included under the broader construct called educational legacy. These variables are
commonly considered to be important historical, societal factors in U.S. higher education,
so they are included in social factors for these purposes. Most quantitative studies of
persistence and completion use sex or gender and race/ethnicity as variables of interest or
as control variables. Some research on completion focuses explicitly on how gender and
race/ethnicity impact student outcomes. Research on variations between student
outcomes by gender and race/ethnicity are often framed to study equity gaps or
opportunity gaps for students from traditionally underrepresented backgrounds. While
that is still the case for race/ethnicity in terms of higher education participation rates and
completion rates, female students now participate in higher education at comparable or
higher rates than male students nationally, with female students making up 56.7 percent

of enrolled undergraduate students nationally in 2017 (U.S. Department of Education,
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National Center for Education Statistics, 2018). Female students are also slightly
overrepresented in degree completion with female students earning 60.8 of associate
degrees and 57.3 of bachelor’s degrees nationally in the 2016-17 academic year (U.S.
Department of Education, National Center for Education Statistics, 2018).

Outcome gaps by gender still exist in student enrollment by major or program
areas which show significant variation by gender. Female students are underrepresented
in some academic program areas such as information technology and science while being
overrepresented in others such as education and nursing. In 2016-17, only 32 percent of
STEM certificates and degrees nationally were awarded to female students (U.S.
Department of Education, National Center for Education Statistics, 2018). Dickson
(2010) found that differences in major choice by gender, race, and ethnicity persist even
after controlling for SAT score and high school class rank. Dickson (2010) also found
that gender differences in major choice were larger than racial/ethnic disparities. When
evaluating student outcomes by major or program area, there still remain opportunity
gaps by gender.

When considering student completion specifically, Bailey and Dynarski (2011)
found variation in completion outcomes across gender as well as socioeconomic status.
Taniguchi and Kaufman (2005) considered the impact of students having children on
college completion and how those outcomes varied by gender. As discussed previously,
Markle (2015) found that female students were more likely to withdraw from college or
consider withdrawing due to conflict between their student and family responsibilities,

which was not a predictor of attrition for male students. On average, female adult
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students’ college persistence and completion was impacted more greatly by the
caregiving responsibilities they bear in their family. Particularly when examining
returning adult students, gender is an important role to include as adult women’s
decisions to enroll and persist in postsecondary education are influenced by family
responsibilities and perceptions of support from both family of origin and current family
(Plageman & Sabina, 2010).
Educational Legacy — Race/Ethnicity

Racial and ethnic identities are also important factors to study and control for in
research on higher educational outcomes. Postsecondary enrollment in the U.S. varies
greatly by race/ethnicity. Among recent high school completers, 82.7 of Asian, 69.1 of
White, 61.0 of Hispanic, and 59.4 of Black students enrolled in postsecondary education
in 2017 (U.S. Department of Education, National Center for Education Statistics, 2018).
Enrollment of students of color varies across institution types, with students of color
underrepresented at private non-profit institutions (36 percent) and overrepresented at
public 2-year colleges (50.9 percent) and private for-profit institutions (57.2 percent)
(U.S. Department of Education, National Center for Education Statistics, 2018).
According to the American Communities Survey, people of color made up approximately
39 percent of the U.S. population in a similar time frame (U.S. Census Bureau, 2018)
highlighting the over- and under-representation at various institution types.

Beyond variation in enrollment rates, college degree completion in the U.S. also
varies by race/ethnicity. Attewell, Heil & Reisel (2011) found that variations in

graduation rates were significantly associated with racial/ethnic groups, particularly at
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community colleges, even after controlling for a range of variables. Including students in
National Student Clearinghouse data who started in any type of college or university in
Fall 2010, 54.8 percent completed a degree or certificate within six years at any
institution, however Asian and White students had higher completion rates — 63.2 percent
and 62.0 percent respectively — than Hispanic and Black students at 45.8 percent and 38.0
percent respectively (Shapiro et al., 2017c¢). These gaps in completion rates between
racial/ethnic groups were smaller for adult learners though. Among adult learners in this
study who started college at 25 or older, the gap was 12.3 percentage points between
Black and White students and 9.1 percentage points between Hispanic and White
students. While there are disparities in college completion outcomes by race/ethnicity,
institutions within the community college sector have widely varying gaps in completion
outcomes by race/ethnicity, which indicates that some institutions have identified ways to
more effectively support students of all backgrounds in achieving their educational goals
(Moore & Shulock, 2010).

In a study of a specific racial/ethnic group, Swail, Cabrera, Lee, and Williams
(2005) used logistic regression on a subset of over 17,000 Latino/a students from the
NELS:88 data and found that family support of their educational goals and maintaining
continuous enrollment were significantly correlated with Latino/a student degree
completion. While racial/ethnic variables are important to study individually, many of the
factors included as variables are shown to interact with one another in various studies or
be more important for some groups over others. For example, in Keels (2013) study,

race/ethnicity, gender, and socioeconomic status interacted to produce outcomes that
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cannot be predicted by combining the individual effects. Given the educational equity
gaps and significant differences in completion outcomes by race/ethnicity, inclusion of
race/ethnicity in education research is important as a stand-alone variable and to
understand the interaction of various demographic and social variables.

Maturity — Age

Similar to first-generation college students, the definitions of traditionally- and
nontraditionally-aged college students can vary within the research in this area. However,
students age 18 to 24 are commonly considered traditionally-aged and 25 and older as
nontraditionally-aged students. While historically that was the case, nontraditionally-aged
learners make up a substantive portion of postsecondary students nationally. National
Center for Education Statistics data indicate that 37.6 percent of the Fall 2007 enrollment
in postsecondary education were twenty-five years of age or older, going as high as 39.3
percent in Fall 2011 and decreasing to 34.3 percent in Fall 2017 (U.S. Department of
Education, National Center for Education Statistics, 2018). While the percentage of
undergraduates who were nontraditionally-aged students has decreased as the United
States recovered from the economic recession, according to the most recent national data,
over one-third of students in higher education are nontraditionally-aged.

While this population of college students is large, they are often overlooked by
the institutions who serve them. Additionally, their completion outcomes are not
comparable to their peers. Nontraditionally-aged college students are less likely to
complete a college credential than their traditionally-aged peers. When considering age in

likelihood of college completion within six years of entering, Shapiro et al. (2017b) used
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National Student Clearinghouse data to find that traditionally-aged students completed at
higher rates than their adult learner peers (65.6 percent and 44.8 percent, respectively).
Similarly, Taniguchi and Kaufman (2005) used the National Longitudinal Survey of
Youth data set to study nontraditional students and found that age at entry had a
significant relationship to college completion. This study also included a measure of
cognitive ability and found a significant correlation between cognitive ability and age at
college entry, noting that older students tended to score lower on average on standardized
tests than traditionally-aged college students. Lower cognitive ability or test-taking skill
could be a barrier to college completion for nontraditionally-aged learners.

Nontraditionally-aged students are also more likely to have a conflict of identities
as adults and students. Markle (2015) found that nontraditionally-aged students wanted
other students to see them as peers and not treat them differently because of their age, but
wanted faculty to treat them like adults and not be patronized or dismissed by faculty.
Nontraditionally-aged learners are also more likely to be employed, married, or have
caregiving responsibilities. As such, they are often looking for more flexible times and
locations for courses and student support services that enable them to manage their
multiple responsibilities in and out of the classroom (Ross-Gordon, 2011).

Work commitment is an impactful factor that is relevant to many nontraditionally-
aged students in higher education. Titus (2006) found that hours spent working
negatively affects college completion even after controlling for other student and
institutional characteristics. Miller’s (2014) study of nontraditionally-aged students

indicates that adult learners’ completion rates are also affected by degree type,
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completing certificates at higher rates than associate or bachelor’s degrees. Given the
complexity of nontraditionally-aged students’ lives and competing priorities, it follows
that academic programs that do not require as long of a sustained commitment would
have higher completion rates for nontraditionally-aged students. Some higher education
institutions have responded better than others to adapt to the needs of the adult learner
population, offering credit for prior learning, distance learning, accelerated course
formats, or competency-based education. These options allow students to earn credit for
knowledge gained outside of the academic environment, learn in a self-paced fashion, or
more quickly make progress toward completion of their credential or degree.
Family Influence — Marital Status

Family influence can have differing impacts for nontraditional students than those
of traditional college students. Family influence is often considered in the first-generation
college student status, referencing the non-academic information that is shared and other
benefits of having parents who also attended or completed college. For example,
McCarron and Inkelas (2006) found that family support influenced college attendance,
aspirations, and success, particularly for first-generation college students. With non-first-
time college students, other family influence that is important to consider includes
additional family obligations such as marital status, student-parents, and students with
other caregiving responsibilities.

Hernandez (2015) emphasized the challenge of balancing students’ needs for
independence and family connection with regard to choosing a college and relative

distance from home. Participants noted that college costs and the burden of paying for
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college were difficult to navigate with family members. Family also plays a role in
educational aspirations, with students finding themselves needing to balance their goals
and their families’ aspirations with the financial realities of various college choices.
Swail, Cabrera, Lee, and Williams (2005) highlight the importance of community and
family support and early planning and preparation for college in achieving educational
success and degree completion for Latino/a students. Family influence on student success
can vary based on other student characteristics or identifiers. For example, adult women’s
decisions to attend college and persist toward degree attainment are influenced by family
members from both family of origin and current family for married students, with
emotional and behavioral support from the students’ current family positively correlated
to overall support to attend and persist (Plageman & Sabina, 2010).

In their study of nontraditional college students, Taniguchi and Kaufman (2005)
found that marital status and having children had a significant relationship to college
completion for nontraditional students. There was little difference in degree completion
outcomes between married and never-married students, however, married students were
more likely to complete than their divorced peers. Overall though, marriage offers limited
support for achieving educational goals for adult learners.

When measuring the extent to which adult students felt conflict between their
roles, including family-school conflict, Markle (2015) found that experiencing family-
school conflict led female students to consider withdrawing from their education, but it
was not a significant predictor of withdrawal for male students. Female students

experienced conflict between their family responsibilities and academic goals to a greater
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degree than male students. However, many female students also experienced a high level
of will to persist and drive to complete their educational goals, attributed to the
importance of making this investment in themselves, commitment to their family, as well
as honoring the sacrifices made by others in their family. These studies highlight the
potentially complex role that family and marital status can play in an adult learners’
educational journey, providing support and motivation but also potentially creating
conflict and barriers to completion.

Family Influence — Student-Parent

Student-parents face additional barriers to success including balancing work,
home, childcare, and academic responsibilities. Peterson (2016) highlighted the
additional challenges student-parents face in prioritizing responsibilities, managing time
effectively, securing needed support services, addressing stress, developing study
strategies while parenting, and maintaining a positive mindset.

Taniguchi and Kaufman (2005) considered the number and age groups of children
in their study. They found that having infants and toddlers (0-2 years old) or preschoolers
(3-5 years old) had a negative effect on completion for both male and female students,
whereas older children (greater than or equal to 6 years old) did not have as strong an
effect. More specifically, one additional infant or toddler reduced the chance of
completing a degree by about 50 percent for both male and female students.

While the rate of college attendance has increased among unmarried parents, their
college completion rates are low due to social interactions, challenges with time pressure,

economic resources, and health (Goldrick-Rab & Sorensen, 2010). Examining unmarried
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parents enrolling in postsecondary education, the authors found that nearly fifty percent
enroll at a community or technical college. They were more likely to be enrolled in a
short-term vocational program than a degree program, and they were more likely than
their peers to depart college early (46 percent compared with 35 percent). Unmarried
parents were more likely to complete a postsecondary certificate (30 percent vs. 12
percent) and much less likely to complete a bachelor’s degree than their peers (5 percent
vs. 29 percent) (Goldrick-Rab & Sorensen, 2010). Parenting and pregnant students tend
to experience more pressures that undermine their success than their peers, including
challenges with course sequencing or scheduling, childcare support, financial aid, and
structural issues such as affordable housing and accessible parking (Brown & Nichols,
2013). Parenting students also have higher unmet financial need, greater student loan
borrowing, and work more hours than non-parenting students in addition to their
caregiving responsibilities (Nelson, Froehner, & Gault, 2013).

Another challenge identified in the research on completion of student-parents is
that the data collection practices of the U.S. Department of Education undercount
parenting students. When parents are separated, the parent definition only includes one of
the two parents, which is the parent providing the majority of financial support for the
child or children. In other words, parenting students who are not the primarily financially
responsible parent, though they may contribute financially and have extensive caregiving
responsibilities, are not identified in national data sets as parenting students. This can add

to the challenge of appropriately studying the impact of parenting on college completion.
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Social Lifestyle — Enrollment Intensity

Overall students enrolled full-time are more likely to complete their degree or
credential than students who enroll part-time. The reasons for this are many. In part, this
connects to the literature on momentum in higher education, in that students who move
more quickly through their course of study, successfully complete the credits they
register for, and sustain academic momentum are less likely to leave higher education
without a degree (Adelman, 2006; Attewell, Heil, & Reisel, 2012; Clovis & Chang, 2019;
Complete College America, 2011). In addition to the idea of momentum, for part-time
students, there are added challenges that contribute to their decision to enroll part-time,
such as work obligations or caregiving responsibilities, which can also make it more
challenging for students to complete their credential or degree. Most literature on
enrollment intensity focuses only on full-time or part-time enrollment, often defined by
their course load in their first academic term of enrollment. As an example, Miller’s
(2014) analysis of nontraditional students found that those who enroll full-time graduate
at higher rates than part-time students. Preliminary data from the first release of IPEDS
Outcome Measures data shows at public 2-year institutions non-first-time full-time
students were slightly more likely to complete their degree at that institution within 8
years than first-time full-time students, at 35.6 and 32.8 percent respectively. Similarly,
non-first-time part-time students were slightly more likely to complete than first-time
part-time students, at 20.3 and 17.0 percent respectively. (U.S. Department of Education,

National Center for Education Statistics, 2017).
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However, some literature also considers the students who alternate between full-
and part-time enrollment as a separate category — mixed enrollment pattern or mixed-
enrolled — to understand their persistence or completion outcomes in addition to those
exclusively full or part-time (American Council on Education et al., 2015; McCormick,
Geis, & Vergun, 1995; Shapiro et al., 2017a). Crosta (2013) attempted to further
understand the breadth of enrollment patterns in postsecondary education by aggregating
thousands of enrollment patterns into six distinct types using a cluster analysis correlated
with the probabilities that students complete a credential and transfer to a bachelor’s
degree-granting institution. A pathway analysis utilizing data from the Beginning
Postsecondary Students Longitudinal Study (BPS:04/09) and the Postsecondary
Education Transcript Study (PETS:09) examined the relationship between co-enrollment
at multiple institutions and baccalaureate completion. In this analysis, Wang and
Wickersham (2014) found that attending a 4- and 2-year institution simultaneously had a
positive impact on completion while co-enrolling at institutions of the same level was not
significantly associated with degree completion. These studies add to the understanding
of swirling students and nontraditional enrollment patterns.

Adelman’s (2006) national longitudinal study followed over a million students
from high school through their mid-20s using logistic regression to analyze the National
Educational Longitudinal Study of 1988 (NELS:88) data. Completion of summer term
courses and continuous enrollment without stop-outs were found to be strong predictors
of degree completion. This study also highlights the difference in persistence and degree

completion outcomes between departing students who transfer to another institution and
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those who “swirl” nomadically from institution to institution, the latter of which is
significantly negatively correlated with degree completion. Adelman (2006) offers insight
into differences within the group of non-first-time students and transfer behaviors that
lead to success and lack of success. Specifically, attendance patterns such as continuous
enrollment, credits earned in summer term, and traditional community-college-to-four-
year-college transfers were positively associated with completion, while multi-
institutional enrollment often referred to as swirling was shown to be negatively
correlated with completion.

In 2015, National Student Clearinghouse data was used to create state and
national benchmarks of persistence and completion for non-first-time students comparing
outcomes of exclusively full-time, exclusively part-time, and mixed enrollment patterns
and found that nationally only 33.7 percent of non-first-time students completed a
certificate or degree, as compared to 54.1 percent of first-time students (American
Council on Education et al., 2015). At 2-year public institutions in this study, the
completion rate of non-first-time students was only 26.9 percent with another 12.1
percent still enrolled, leaving 61 percent of non-first-time students who returned to 2-year
public institutions without a credential and no longer enrolled after 6 to 8 years. Whereas
first-time students were more likely than their non-first-time peers to complete a degree
when enrolled either full-time or part-time, non-first-time students were more likely to
graduate than their first-time peers when having a mixed enrollment pattern. The authors

speculate that the reason those that non-first-time students were most successful in
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completing is that they were willing to change their enrollment intensity according to the
needs of their life during any given academic term.

In another report from the National Student Clearinghouse, Shapiro et al. (2017a)
defined mixed-enrolled as students with both full- and part-time enrollment during
regular (non-summer) academic terms during the six years examined. By that definition,
mixed-enrolled students made up 47.9 percent of the national cohort of interest starting in
Fall 2011. This study included students who stopped out and returned and also included
students’ enrollment across institutions of higher education. Of those mixed-enrolled
students, 39.5 percent completed a credential either at their starting institution or
elsewhere, which was considerably higher than their peers who enrolled exclusively part-
time. Mixed-enrolled students were also more likely to still be enrolled and persisting
(21.3 percent) than either their full- or part-time peers (2.1 and 8.9 percent respectively).
When investigating only students who started at a 2-year college, mixed-enrolled students
were more likely to complete their award than part-time students and less likely to no
longer be enrolled without completing a credential. It is notable that categorizing students
as mixed-enrolled is a departure from enrollment definitions by NCES, as IPEDS defines
students’ enrollment intensity based only on their first semester of enrollment. However,
more recent research shows a significant relationship between completion and enrollment
intensity over time, and not just the first term of enrollment, particularly for non-first-

time students.
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Cognitive Factors

The second axis of Swail’s Geometric Model of Student Persistence and
Achievement is cognitive factors. Cognitive factors in Swail’s Model include academic
rigor, quality of learning, aptitude, content knowledge, technology ability, study skills,
and time management.
Aptitude — Developmental Education Placement

Colleges and universities go to great lengths to attempt to measure and compare
the cognitive aptitude of students applying to their institutions. Cumulative high school
grade point average (GPA) is a commonly understood measure of aptitude, however there
is considerable variation in the GPA scales and weighting used by high schools making
students’ high school GPAs difficult to compare to one another (Belfield & Crosta,
2012). Standardized tests are used as a measure of aptitude that are comparable by their
design, but less robust as they only represent student performance on a single test at a
single point in time, rather than reflecting student academic performance over time, like
cumulative high school GPA. Standardized college admission tests, such as the SAT and
ACT, are common measures of student aptitude used by colleges and universities in the
application process (Atkinson & Geiser, 2009). High scores on credit for prior learning
exams such as Advanced Placement and International Baccalaureate exams are also used
by college admissions officers to identify high-aptitude prospective students.

Colleges also use commercial placement exams, such as Accuplacer by College
Board, to evaluate prospective students’ cognitive aptitude and knowledge of a subject to

determine the appropriate level to begin coursework on that subject. Whereas
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standardized college admission tests are widely used at competitive or selective
institutions, standardized course placement exams are prevalent at open access
institutions, such as community and technical colleges, to determine students’ readiness
for college-level course work or the need for developmental education (Scott-Clayton,
2012). While these exams can be useful for course placement, placement exams are
criticized for being “high-stakes” given the costs of misplacement error and the time and
financial burdens that can be added to a students’ college experience from the results of a
single test (Scott-Clayton, 2012).

In attempting to understand the validity of course placement exams, there is
considerably less research on course placement exams than on college admission tests
(Scott-Clayton, 2012) so the literature is less conclusive about their utility. Accuplacer
offers reading, writing and mathematical tests which are used for respective course
placement. Institutions set score ranges or cutoffs for each of the Accuplacer tests that
map to their curriculum for various combinations of course placement. Course placement
test scores are not good predictors of grades in developmental education classes or in
gatekeeper English and Math courses. Course placement exams are also not reliable
predictors of college success generally including college GPA or credit accumulation
(Belfield & Crosta, 2012).

Past literature has also identified limits in using the Accupalcer test for research
purposes. For example, because Accuplacer is a computer-adapted test, students do not
receive the same questions and therefore should not be used comparatively as a numeric

variable in regression analysis (Yin & Volkwein, 2010). There is additional variation
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within standardized test results across student populations. A study by Taniguchi and
Kaufman (2005) included a measure of cognitive ability using a standardized test and
found a significant correlation between cognitive ability and age at college entry, noting
that older students tended to score lower on average on standardized tests than
traditionally-aged college students. As such, standardized tests of cognitive ability may
not fully represent the academic potential of older students. Rather standardized course
placement exams can be used to assess level of understanding of a subject and potential
developmental education needs.

Taniguchi and Kaufman (2005) make the case that institutions with open
admission policies and those serving nontraditional students should recognize that limited
cognitive mastery is a more prevalent challenge for their student population and offer
additional academic support to maximize degree completion opportunity. Placement into
robust developmental education course offerings and a variety of delivery methods and
formats are particularly important. Developmental education offers underprepared
students the opportunity to increase their skills and access a postsecondary education.
However, developmental coursework can be time consuming and costly for students
often extending the time to complete their educational goals. Another common criticism
of developmental education is that at most institutions, students must pay tuition for
developmental courses, but the credits they earn do not count toward graduation
requirements (Bailey, 2009).

Bailey, Jeong, & Cho (2010) studied 57 community colleges and found that 59

percent of students were referred to developmental math and 33 percent were referred for
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developmental English. Fewer than half of the students referred to remediation completed
the entire sequence to which they are referred. Long developmental sequences can be a
barrier to college completion. In a study examining the impacts of different levels of
developmental reading and writing on students’ academic outcomes, Xu (2016) found
placement into lower-level, and therefore longer, developmental sequences have negative
impacts on academic outcomes including persistence, progression to college level
courses, credit accumulation, degree completion and transfer. Conversely, higher
cognitive preparation measured by placement into higher-level coursework were not
negatively correlated with success outcomes. Similarly, Boatman and Long (2018)
estimate the impact of developmental education programs on students with differing
levels of incoming academic ability, showing differences in persistence to the second
year and lower accumulation of college-level credits. This research is particularly
important by differentiating between students needing only one level of developmental
education and those recommended for longer sequences.

While developmental education placement is in one part a cognitive variable of
aptitude, it is also to some extent an institutional policy variable as institutions set the
scores required for placement into various academic pathways. In alignment with the
literature, categories can be used grouping placement into longer sequences of
developmental education, shorter sequences and no developmental education required as
various measures of cognitive preparation for college-level work. Xu (2016) used a

similar approach of combining the standardized course placement score and institutional
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policy on placement by using a calculated measure of placement score relative to the
institutional cutoff scores for each level of developmental education.
Quality of Learning — First-Term Grade Point Average

Educators and educational institutions are often looking for early behavioral
indicators of students’ likelihood of successful completion or attrition. Thus, many
attempt to identify predictors early in students’ postsecondary education that can prompt
intervention and student support. Quality of learning from Swail’s Geometric Model can
be measured early in a students’ education through grades. Course grades in the first term
of enrollment are an early indicator of a students’ likelihood of academic success in
college. Grade point average (GPA) is a common measure of students’ academic
performance calculated from the grade each student earned and the number of credits in
the course. GPAs are often calculated over the course of a student’s entire enrollment,
referred to as cumulative GPA, as well as by academic term. Cumulative and term GPAs
are used to monitor whether students are meeting federal satisfactory academic progress
requirements as well as institutional academic requirements for some majors of study and
for awarding credentials.

First-term GPA 1is used as an early academic indicator of the students’ ability to
demonstrate their learning in the classroom. First-term or first-year GPA are common
measures of college academic performance (Koker and Hendel, 2003; Kobrin, Patterson,
Shaw, Mattern, & Barbuti, 2008; Roszkowski & Ricci, 2009; Townsend, Wilson, &

Dougherty, 2006). For a community or technical college, the shorter-term measure, first-
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term GPA, is more appropriate given the shorter time frame of certificates, diplomas and
associate degree programs and therefore shorter timeframe for intervention and support.

Cumulative GPA is another common academic performance measure, but that
also includes credits from prior enrollment periods. Particularly for non-first-time
students, cumulative postsecondary GPA may not be reflective of students’ current ability
to apply themselves and learn the academic content required to be successful. Prior
college enrollment may have been when they were less mature, less motivated, or had
additional complicating factors in their life that impeded their academic goals and
learning. Using cumulative GPA would factor in the grades from college courses prior to
their current enrollment and may not be representative of their current quality of learning
and ability to persist toward their current educational goal. Zhai and Newcomb (2000)
found that GPA after transferring is a stronger predictor of academic performance and
retention than pre-transfer GPA. Similarly, Luo, Williams, and Vieweg (2007) found that
first-term academic performance, including GPA, was a significant predictor of retention
and success for transfer students.

High school GPA is also used in some research on persistence and completion,
however this is more common with research on students in 4-year colleges (Ackerman,
Kanfer, & Calderwood, 2013; Belfield & Crosta, 2012; Hall, Smith, & Chia, 2008; Zwick
& Sklar, 2005). Additionally, high school GPA has been found to be less predictive of
completion than early college GPA (Radunzel & Noble, 2012). Students in community
colleges nationally are more likely than their peers at 4-year institutions to have a break

in their academic journey — whether that is taking time between high school and college
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or having enrolled in postsecondary education previously and returning after a period of
stop-out. Students who delay entry into postsecondary are over twice as likely to enroll in
public 2-year institutions as public 4-year or private non-profit 4-year institutions (U.S.
Department of Education, National Center for Education Statistics, 2015¢). Because of
that delay between academic experiences, past academic performance measured by high
school GPA or past college GPA may not be an accurate predictor of academic
performance in later enrollment. Rather, many colleges use academic performance in
their first term of enrollment at their current institution as a predictor of their future
academic success. Of the various GPA measures that could be used, first-term GPA is
more representative of the students’ current motivation, commitment and quality of
learning which are important to student success and college completion (Roszkowski &
Ricci, 2009).
Summary

As identified earlier, student persistence to degree completion is a critical issue
within the study of higher education. Organized within Swail’s Geometric Model of
Student Persistence and Achievement, each of these variables and associated areas of
scholarship contribute to the understanding of student persistence to degree completion.
Swail’s Geometric Model is particularly useful when studying the completion outcomes
of non-first-time students as it takes into account the complexities of students’ lives
outside of the institution and how those factors may positively or negatively influence

student success.
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While there is little data nationally on non-first-time students and their degree
completion outcomes, 38 percent of students who started in Fall 2011 transferred at least
once in the following six years (Shapiro et al., 2018). Despite the size of the non-first-
time student population, there remains little evidence about the pathways of
nontraditional students and the effectiveness of programs or institutions at supporting
their degree completion (Bragg, 2013). Bragg (2013) makes the case for better data on
these students and more quantitative longitudinal research on the outcomes for this
student population. Given that this population has been minimally studied and is a large
population within higher education, this study aims to fill a gap in the literature on
student degree completion among this specific population. Better understanding the
outcomes of non-first-time students will help all institutions to better support this large
portion of students in higher education. By utilizing factors known from prior research to
be related to the persistence and completion for undergraduate students, this study will
examine the degree to which those factors are predictive for non-first-time students.
Chapter three will detail the conceptual framework and methodology to address the

study’s research question.



43

Chapter I11: Methods

The purpose of this study is to better understand the variation in completion rates
of non-first-time students by identifying the factors that most influence their completion.
This chapter further describes the research question and expected relationships related to
completion of non-first-time students based on the literature review presented in chapter
two. This study examines factors associated with degree completion among non-first-
time students in higher education. The research question driving this study is: What
factors are most predictive of completion for non-first-time undergraduate students?
Completion is defined as receipt of a postsecondary certificate, diploma, or degree.

Institutional Context and Unit of Analysis

This study addresses the research question in a two-year college context.
Specifically, this study draws on institutional data from an urban, majority-minority
community and technical college in the Midwest, referred to as Midwest Technical and
Community College (MTCC). The rationale for the selection of this single site is two-
fold. First, it is the first attempt at utilizing the Adapted Geometric Model to understand
the completion outcomes of non-first-time students. As such, it is worthwhile to
investigate its utility and efficacy at a single institution with an appropriately large
sample of non-first-time students. If proven to be useful in studying the completion
outcomes of non-first-time students, the Adapted Geometric Model can then be applied to
data across multiple institutions in future analyses. The institution selected for this study
has a large population of non-first-time students allowing for variation in other

characteristics of interest and a meaningful application of the model. Initial testing of this
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model in a single site will be informative for refining the model for future larger scale
studies. Second, a broad range of institutional data at the level of detail associated with
Swail’s model is currently difficult to capture due to their lack of availability. Thus, the
study is confined to a single site for practical reasons related to data access secured by the
researcher.

In this study, “student type” only includes non-first-time students. In alignment
with the IPEDS definition, a first-time student has no prior postsecondary experience
attending any institution for the first time at the undergraduate level, but includes students
who enrolled for the first time the summer term immediately preceding their fall
enrollment and who earned college credits before graduating from high school (U.S.
Department of Education, National Center for Education Statistics, n.d. a). While there is
no formal definition of non-first-time students in IPEDS, for this analysis it is defined as
any student not included in the first-time student definition. So, in this study, non-first-
time students include students who transferred from another institution; students
previously enrolled at another institution and took time away from postsecondary before
enrolling at the institution of study; students previously enrolled at the institution of study
and not enrolled for at least one non-summer term prior to returning; and students
otherwise coded as a new transfer student at entry.

Cohorts are identified at date of enrollment in MTCC with four starting fiscal
years and followed for 6 years each. The typical IPEDS time-to-degree measures for an
associate degree are 100, 150, or 200 percent of normal time to completion, or 2, 3, and 4

years respectively. However, the IPEDS timeframes have been criticized as inadequately
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representing the goals and successful outcomes of community college students and part-
time students (Ma & Baum, 2016; Bailey, Leinbach, & Jenkins, 2005). Thus, instead of
aligning to one of the IPEDS timeframes, this study will observe MTCC students for a
longer time frame, 6 years, in alignment with studies focused on understanding the
success outcomes of nontraditional students, part-time students, and community college
students (Jenkins & Fink, 2016; Shapiro et al., 2015). This strategy is also in alignment
with Community College Research Center completion reporting (see Community College
Research Center, n.d.). Data for each of the 6 years will include enrollment data for fall
and spring academic terms and completion data for fall, spring or summer term. Non-
first-time students starting at MTCC in summer term were much more likely to be
visiting students and only enroll for that single term, rather than students intending to
complete a credential at MTCC. Cohorts were identified through enrollment in fall and
spring term.
Data Collection

Data Sources

All of the data included in this analysis are collected as part of the administrative
processes of MTCC. The data collected only include non-first-time students enrolling at
the institution in fiscal years 2011 through 2014. Students starting in each of those fiscal
years are examined for 6 years after entry for their ongoing enrollment and completion
outcomes. Each year around 1,500 non-first-time students start at the institution, so the
data initially included for this analysis over 4 years of entering students included around

6,000 individual student records.
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The variables used in this analysis are included in administrative records on all
students enrolled at the institution and collected at various time points in the students’
enrollment. The variables first-generation student, gender, race/ethnicity and age at entry
are collected from students through the application for admission. All students are
required to complete the application for admission prior to enrollment so these data are
maintained in the administrative records on all students at the institution.

The variables Pell-eligible, marital status, and student-parent are collected
through the Free Application for Federal Student Aid (FAFSA) and aid awarding process.
The FAFSA is not required for admission or enrollment, but is required annually to
access federal, state and some institutional financial aid programs including grants,
scholarships and loans, so the majority of students enrolling at MTCC complete the
FAFSA.

Developmental education placement is recorded in the students’ administrative
and academic records during the admission and course placement process before a
student enrolls for their first term. Students’ first-term grade point average is determined
by term course grades and is maintained in the students’ academic records. Enrollment
intensity is recorded in each term of enrollment based off of the number of credits a
student registers for. Enrollment intensity is recorded in the academic records for each
student.

Data on award or degree conferred is recorded in students’ academic records.
When students apply for graduation, a credential audit is conducted to ensure the student

meets the requirements for the credential. Students meeting the requirements are
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conferred an award, and these award or degree data are maintained within the students’
academic records as well as in the administrative records of the institution.
Sampling

While the data initially included 6,068 non-first-time student records, incomplete
records that contained null or unknown values were excluded, reducing the student
records to n=4,693. The majority of the records excluded (n=1,246) were from students
that did not submit the FAFSA and therefore Pell-eligible, marital status and student-
parent variables were incomplete. The variables age, first-generation and race/ethnicity
also contained null or unknown values so additional student records (n=129) were
excluded in the final dataset (n=4,693).

By including all new non-first-time students with complete data rather than
sampling, there are enough records to make sound conclusions based on the population of
interest. Harlow (2005) recommends n=50 participants per independent variable for
appropriate power, so with ten independent variables that threshold is more than
sufficiently met. However, because power calculations in logistic regression take into
account not only the number of variables but also the relative proportions of individuals
that fall into each group, “the complexities of logistic regression prohibit the effective
formulation of simple, universal rules of thumb regarding sample size” (Osborne, 2015,
p. 322). Nonetheless small samples are less likely to be replicable, so a large data set was
utilized for this analysis.

Crosstabs were analyzed between completion and all Boolean or categorical

variables that are used as predictors for completion to make sure each variable is
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representing a sufficient number of students. All categories had sufficient count to
represent adequate proportion of students. The smallest groups within the categorical
variables were students who placed into one developmental education course (n=646)
representing 13.8 percent of total records and married students (n=892) representing 19.0
percent of total records. No additional adjustments were needed based off the relative
proportions within the data.

By including all new non-first-time students in each of the fiscal years of interest,
this approach overcomes biases created by various sampling methodologies. However by
only including data from a single institution, the results cannot be generalized to students
at other postsecondary institutions, especially those significantly different from the
institution of study.

Human Subjects Review and Confidentiality Measures

Because the data include student record level information, the researcher
submitted a human research determination through the University of Minnesota
Institutional Review Board (IRB) to ensure the protection of the students’ whose data
were utilized in this analysis. The IRB determined that the deidentified data do not
constitute human research, so further IRB submission and review was not warranted (see
Appendix). Upon this notice and approval of the research prospectus, the MTCC
administrators vetted access to the data for research purposes. Since the outcome of the
research will be used by MTCC to inform their supports for non-first-time students,
access to the data falls under the FERPA school official exemption for data sharing.

Research was conducted according to institutional policy and FERPA requirements. The
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data file was maintained by MTCC on institutional technology throughout the analysis
process and never transferred to the researcher’s personal devices, so no data transfer or
associated data destruction were required.

Adapted Geometric Model of Student Persistence and Achievement

As described in chapter two, this study draws on Swail’s Geometric Model of
Student Persistence and Achievement as the theoretical framework for selecting
appropriate variables of interest because of the focus on the student as the central actor
(Swail, 2003). Swail’s Geometric Model of Student Persistence and Achievement places
the student at the center of the model and takes into account the influence of social,
cognitive, and institutional factors in student persistence. Swail presents social, cognitive,
and institutional factors as the three sides of the student experience in postsecondary.
Various forces within these categories impact the overall student experience and also
interacts within or across axes which contributes to students’ likelihood of persisting to
completion (Swail, 2003).

Swail’s Geometric Model also provides for variation of each of these dimensions
over time. Another iteration of Swail’s Geometric Model, the Chronological Metric,
explains this construct as a series of concentric triangles with the present represented by
the innermost triangle and the past expanding out beyond. The Chronological Metric
version of Swail’s Model reflects that the distance in time from various experiences
limits the impact of those experiences on the students’ performance in college. An
example would be that high school academic performance may be a stronger predictor of

postsecondary success for younger postsecondary students, whereas high school
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academic performance may be less relevant for older students such as non-first-time
students and less predictive of their success in postsecondary. As such, the variables
selected to represent each factor in Swail’s Geometric Model should reflect recency.
While Swail’s model is helpful in understanding the cognitive, social, and
institutional factors that impact traditional students and how the impact of variables may
change over time, some of the factors within those categories must be adapted to reflect
the differing needs and lives of non-first-time students. To that end, Swail’s model has
been adapted for this study of non-first-time students in Figure 1 below, the Adapted
Geometric Model of Student Persistence and Achievement, to include variables that
reflect the challenges faced by older students. Additionally, because this analysis will be
conducted on a single institution and institutional factors will remain constant, only
cognitive and social factors from the model will be utilized. The Adapted Geometric
Model also details the specific variables that will be used to represent each factor in this
analysis. For example, placement into developmental education will be the variable used
as a measure of the cognitive factor aptitude. All factors from the original Swail model
are presented, but only those bolded and presented with the variables representing that
factor are included in this analysis. In this manner, the Adapted Geometric Model was
used to identify appropriate variables for analysis in predicting student completion for the

cohort of interest, non-first-time students.
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Figure 1

Adapted Geometric Model of Student Persistence and Achievement
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Social factors in Swail’s Geometric Model are the external factors influencing
students’ stability and therefore persistence and success. The social factors included in
the Adapted Geometric Model are financial issues — Pell-eligible; educational legacy —
first-generation status, gender and race/ethnicity; maturity — age; family influence —
marital status and student-parent; and social lifestyle — enrollment intensity. Cognitive
factors in Swail’s Geometric Model relate to the intelligence, knowledge, and academic
ability students have upon entering the college environment. Cognitive factors are

important in persistence and completion analyses in that they represent students’ ability
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to be successful in the academic curriculum. The cognitive factors used in the Adapted
Geometric Model are aptitude measured by developmental education placement and
quality of learning measured by first-term grade point average. Because this study
focuses on a single institution, the institutional factors remain consistent across the study.
Though institutional factors are not variables of interest for the analysis, institutional
factors are important for analyzing student outcomes across institutions or as changes are
made within an institution’s student services, academic supports, and student-facing
processes.

Based on the literature reviewed in chapter two and the Adapted Geometric
Model of Student Persistence and Achievement, the variables for this analysis are as
follows.
Dependent Variable

The dependent variable for this study is award or degree completion of non-first-
time students. The completion variable will include any certificate, diploma or degree
conferred to the student. Students who have not completed any credential will be
recorded as no award or degree conferred. This variable may include students still
enrolled at MTCC, enrolled at another institution, or are not enrolled.
Independent Variables

The independent variables in this analysis align with the constructs and associated
variables presented in chapter two and depicted in Figure 1. Specifically, the independent
variables fall in the constructs of financial issues, educational legacy, maturity, family

influence, social lifestyle, aptitude, and quality of learning. Based on the results of past
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research, the expected relationships among these variables and the dependent variable are
presented in the paragraphs below.
Financial Issues

The variable representing financial issues will be Pell-eligible. Though this
measure can undercount low-income students due to the awarding formula for
independent and part-time students (Delisle, 2017), Pell-eligible is a commonly-used
measure for low-income or students facing financial challenges. Federal Pell Grant
Eligibility will be a binary variable (Yes/No) with ‘No’ set as the reference value. Based
on previous literature (Bailey & Dynarski, 2011; Jenkins & Weiss, 2011; Jones-White,
Radcliffe, Huesman & Kellogg, 2010), I expect to see a negative relationship between the
variable Pell-eligible and completion for non-first-time students.
Educational Legacy

The variables representing educational legacy will be first-generation student
status, gender and race/ethnicity of non-first-time MTCC students. A common challenge
associated with researching first-generation college students are the multiple ways the
variable can be defined (see Auclair et al., 2008; Spiegler & Bednarek, 2013). However,
for this analysis first-generation status will use the federal definition that neither parent
completed postsecondary degree or credential.

To determine if a student is a first-generation college student, the question on the
MTCC application for admission reads: “What is the highest level of education for your
parent(s)/guardian(s)?”” and the response options are: no high school diploma, high school

diploma, some college, two-year college degree/diploma, Bachelor's degree or higher, or
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unknown. The highest level of parental education from either parent or guardian is
determined from these application questions. A binary variable for first-generation
student (Yes/No) is then generated based on the federal definition that neither parent has
a bachelor’s degree, and ‘No’ is set as the reference value. Based on previous literature
using the federal definition of first-generation student status (Cataldi, Bennet & Chen,
2018; Choy, 2001; Engle & Tinto, 2008; Gibbons & Woodside, 2014; Ishitani, 2006), I
expect to see a negative relationship between the variable first-generation student status
and completion for non-first-time students.

The second educational legacy variable is gender. For the entering terms for this
study, the gender options presented for students on the application were male and female,
with female set as the reference value. For the variable gender, female students are
slightly overrepresented, as compared to the U.S. population, in both undergraduate
enrollment and degrees completed (U.S. Department of Education, National Center for
Education Statistics, 2018). However, in other studies (Bailey & Dynarski, 2011;
Kaufman, 2005; Markle, 2015; Plageman & Sabina, 2010), gender interacts with other
variables such as marital status and student-parent status impacting students’ likelihood
of completion. Based on this previous literature, I expect that gender on its own may not
have a statistically significant relationship to completion for non-first-time students, but
may be significant in combination with other variables.

The third variable representing educational legacy is race/ethnicity. The variable
race/ethnicity is determined by student self-report on the application for admission and

the federally required standards used for IPEDS reporting. According to the U.S.
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Department of Education 2007 guidance, race/ethnicity is required to be presented to
students in a two-question format, the first question being, “Are you Hispanic or Latino?”
and the second being, “Race or Ethnic Background (Please select all that apply):
American Indian or Alaska Native, Asian, Black or African American, Native
Hawaiian/Other Pacific Islander, White” (Final Guidance on Maintaining, Collecting, and
Reporting Racial and Ethnic Data, 72 Fed. Reg. 202, 2007). These responses are then
used according to the federal guidance to report race/ethnicity in the following categories:
Hispanic of any race, American Indian or Alaska Native, Asian, Black or African
American, Native Hawaiian or Other Pacific Islander, White, Two or More races, and
Race and Ethnicity unknown. The IPEDS categories of Hispanic, American Indian or
Alaska Native, Asian, Black or African American, Native Hawaiian or Other Pacific
Islander, and Two or More races will be combined into the category students of color,
and white students will be a category set as the reference value. Based on previous
literature (Attewell, Heil & Reisel, 2011; Moore & Shulock, 2010; Shapiro et al., 2017c),
I expect students of color to be less likely to complete than white students.
Maturity

The variable representing maturity will be age. Given the differing outcomes of
nontraditionally-aged students, this analysis will use age at entry (Taniguchi & Kaufman,
2015) calculated from the students’ date of birth. Within the MTCC application for
admission, students are asked for their date of birth in the following format “Date of Birth

(mm/dd/yyyy).” Date of birth is used in conjunction with entering term to determine age.
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Age is calculated as of September 1 each year. The age record for each student’s first
term of enrollment will be used as a measure of age at entry.

Nontraditionally-aged learners make up approximately one-third of postsecondary
students nationally, which can be higher during downturns in the labor market (U.S.
Department of Education, National Center for Education Statistics, 2018). However,
these students continue to see worse completion outcomes than their traditionally-aged
peers. Based on previous literature (Miller, 2014; Shapiro et al., 2017b: Taniguchi &
Kaufman, 2005), I expect to see a negative relationship between older students and
completion of non-first-time students.

Family Influence

The variables representing family influence will include marital status and
student-parent status. Marital status and student-parent status are included to represent
family influence from Swail’s Geometric Model as they are shown to be impactful on the
likelihood of completion (Goldrick-Rab & Sorensen, 2010; Peterson, 2016). Marital
status is determined from student self-report on the Free Application for Federal Student
Aid (FAFSA) question number 16 and is used to create a binary variable for Married
(Yes/No) with ‘No’ set as the reference value. Based on previous literature on student
marital status (Goldrick-Rab & Sorensen, 2010; Taniguchi & Kaufman, 2005), I expect
that the variable, “married” would be positively correlated with completion.

Student-parent status will be a binary variable aligned to the FAFSA variable of
whether or not the student has children for whom they provide more than half of their

financial support. FAFSA question number 50 is, “Do you now have—or will you
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have—children who will receive more than half of their support from you” during the
federal financial aid year? Students reporting “Yes” to this question will be considered
student-parents for this analysis in a binary variable (Yes/No) with ‘No’ set as the
reference value. Based on previous literature (Brown & Nichols, 2013; Goldrick-Rab &
Sorensen, 2010; Nelson, Froehner, & Gault, 2013; Taniguchi & Kaufman, 2005), I expect
to see a negative relationship between student-parent status and completion among non-
first-time students.
Social Lifestyle

The variable representing social lifestyle will be enrollment intensity. Enrollment
intensity is associated with differing completion outcomes particularly for non-first-time
students. Full-time enrollment for this purpose is aligned to the federal full-time
definition for undergraduates, which is a student enrolled for 12 or more semester credits
(U.S. Department of Education, National Center for Education Statistics, n.d. a).
Enrollment intensity is then classified as exclusively full-time (12 or more credits at
census date during all terms of enrollment), exclusively part-time (fewer than 12 credits
at census date during all terms of enrollment), or mixed-enrolled (any combination of
full- and part-time enrollment). Enrollment intensity is an ordered factor with the
reference value set to part-time, followed by mixed-enrolled and full-time.

Based on previous literature (Adelman, 2006; American Council on Education et
al., 2015; Attewell, Heil, & Reisel, 2012; Clovis & Chang, 2019; Complete College
America, 2011; Shapiro et al., 2017a; U.S. Department of Education, National Center for

Education Statistics, 2017), I expect the enrollment intensities full-time and mixed-
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enrolled would be positively correlated with completion as compared to the reference
category part-time.
Aptitude

The variable representing aptitude will be placement in developmental education.
Placement into developmental education will be used as a measure for cognitive aptitude
at entry, similar to Andrews, Li, and Lovenheim’s (2014) use of pre-college academic
preparation. The variables for aptitude will be: placed into one developmental course,
placed into two or more developmental courses, and placed out of all developmental
education by Accuplacer or another measure such as ACT or SAT. Development
education is an ordered factor with “None” as the reference value, followed by “One” and
“Two or more.” By categorizing placement by number of developmental education
courses required, this variable will also take into account the length of developmental
education sequence as longer developmental sequences have negative impacts on degree
completion (Boatman & Long, 2018; Xu, 2016). Based on previous literature (Boatman
& Long, 2018; Xu, 2016), I expect that placement into developmental education will be
negatively correlated with completion, while placement into two or more developmental
courses will have a stronger effect than placement into one developmental course.
Quuality of Learning

The variable representing quality of learning will be first-term grade point
average. First-term GPA is an early behavioral indicator of a student’s likelihood of
student success and completion. First-term GPA will be treated as a numeric variable

with a 4.0 GPA scale. Based on previous literature (Luo, Williams, & Vieweg, 2007;
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Roszkowski & Ricci, 2009; Zhai & Newcomb, 2000), I expect higher first-term GPA to
be positively associated with completion among non-first-time students.

Table 1 details the relationship between the categories and factors from the
Adapted Geometric Model of Student Persistence and Achievement to the variables, data
sources, and measure details included in the analysis. This table also includes detailed

descriptions of the variable measures.



Table 1

Category, Factor, Variable, Measure Details and Data Source for Analysis

Category Factor Variable Variable Measure Details Reference Data
Value Source
Financial Issues Pell-Eligible Federal Pell Grant eligibility — Yes/No No FAFSA
Educational . . Federal definition — neither parent completed College
First-Generation . No .o
Legacy postsecondary degree/credential Application
Educational Gender Male, Female Female Colleg@
Legacy Application
Educational Race/Ethnicity ~ White, Student of Color White Col'leg'e
Social Legacy Application
. College
Factors Maturity Age Age at first term of enrollment _ Application
Family Marital Status ~ Yes/No — Q16 marital status No FAFSA
Influence
Famil Yes/No — Q50 Do you now have—or will you have—
In ﬂuen}cle Student-Parent  children who will receive more than half of their support No FAFSA
from you between July 1, 2020, and June 30, 2021?
Social Lifestvle Enrollment Full-time — exclusively 12+ credits, Part-time - Part-time Academic
Y Intensity exclusively <12 credits, Mixed-enrolled Records
Developmental ~ Placed into one developmental course, Placed into two or Academic
.. Aptitude Education more developmental courses, None — Placed out of all None
Cognitive . Records
Factors Placement developmental education
Quahty of Flrst.-Term Grade Numeric variable, 4.0 GPA scale Academic
Learning Point Average - Records
Dependent . Award or Degree 1 - Diploma, certificate or assoqate degree conferred; 0 - Academic
. Completion no award or degree conferred (still enrolled, enrolled other _
Variable Conferred Records

institution, or no enrollment in 6 year)
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Method of Analysis

Because the dependent variable of interest in this study, award or degree
completion, is categorical and nonlinear, this analysis utilized logistic regression rather
than a linear regression model. Logistic regression is a model that estimates the
probability of a binary outcome response based on the independent or predictive variables
(Osborne, 2015). Award or degree completion is treated as a binary variable for this study
(diploma, certificate or associate degree conferred being 1, no award or degree conferred
being 0). The logistic regression model will be used to understand the impact of each
variable of interest on the completion outcomes of non-first-time students. The resulting
likelihood of completion will be compared.

Though other studies of degree completion have used logistic event history
modeling (Taniguchi & Kaufman, 2005; Ishitani, 2006), those studies were seeking to
understand how student departure or persistence decisions changed over time resulting in
completion or non-completion. Conversely, the primary focus of this study is completion
at any point and not how factors change over time. Compared to Taniguchi and Kaufman
(2005) and Ishitani (2006), this study observes students for a longer timeframe, 6 years,
to investigate whether a degree or credential is completed at any point during that
timeframe, rather than being focused on time to degree. Additionally, students who make
changes over time in enrollment intensity, part-time to full-time or vice versa, are treated
as a third value (mixed-enrolled) within the enrollment intensity variable, rather than
change of enrollment intensity being treated as a longitudinal variable. This study is not

focused on the impact of a series of decisions, but on the impact of characteristics in the
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Adapted Geometric Model. For these reasons, logistic regression is a better method of
analysis than logistic event history modeling. In sum, the data and analytic techniques
proposed in this chapter will allow me to answer the research question and better
understand the completion outcomes of non-first-time students.
Data Modeling

Analyses were completed using R (v 4.0.3.; R Core Team, 2020). Descriptive and
summary statistics were obtained, and collinearity analyses were conducted. Pearson’s
correlation test was used to test collinearity of the numeric variables (age and first-term
GPA). Chi-square test of independence was used to compare the independent categorical
variables. Variance inflation factor (VIF) test was also used to test potential correlation of
variables in the model, and if high, variables were considered for dropping from the
model. Because terms in the model have more than one degree of freedom
(developmental education and enrollment intensity), generalized variance-inflation
factors (GVIF) were calculated (Fox and Monette, 1992). Various thresholds for VIF can
be used as a threshold for assessing problematic correlation including 3.3, 5 and 10, but
Kock & Lynn (2012) recommend 3.3 which was used as the threshold for this analysis.

As to data modeling, a logistic regression model was developed including all
variables from the theoretical framework. Variables were removed based on size of p-
values and collinearity if present to identify a reduced final model. McFadden’s psuedo-
R?, Bayesian information criterion (BIC) and likelihood ratio test were used to compare

reduced models to the original and previous models. Bayesian information criterion
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(BIC) was used over AIC given its performance with large sample sizes (Vrieze, 2012).

Results of these analyses are presented in the following chapter.
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Chapter 1V: Results

This chapter presents the analytical findings related to the research question:
What factors are most predictive of completion for non-first-time undergraduate
students? The results of the full model are presented. Backward elimination and the
statistical tests used to inform the modeling steps are reviewed. The final reduced model
is presented and results discussed.

Full Model

The full model included all variables from the theoretical framework. The
equation for the full logistic regression model, Model 1, for the probability of completion
is:

Model 1

In (1 Tﬂ,) = Bo + 1(GPA;) + B,(Dev;) + B3(Enr;) + B,(Age;) + Bs(First Gen;)

+ B¢ (Pell;) + B, (Gender;) + Bg(SOC;) + fy(Married;) + S;o(Parent;)
+ &
where [n (J—:Tl) is the logit for the ith student. (For categorical variables in the model,
reference values were set and described in chapter three.)
The full model had a p-value of 0.000 which was less than .001, implying that the
set of predictors used in the model had better model—data fit than the intercept-only
model. The results in Table 3 indicate the estimates, uncertainty, and significance for

each of the coefficients in the model. The variables found to be statistically significant in
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predicting completion were first-term GPA, developmental education one course
required, enrollment intensity both mixed and full-time, age, and Pell-eligible. First-term
GPA, mixed enrollment intensity, and age were positively correlated with completion.
Developmental education one course required, full-time enrollment intensity, and Pell-
eligible were negatively correlated with completion. Variables not found to be
statistically significant in predicting completion were developmental education two or
more courses required, first-generation, gender, race/ethnicity, married, and parent.
Correlation Tests

Pearson’s correlation test was used to test collinearity of the numeric variables,
age and first-term GPA. There were no concerns of collinearity of numeric variables with
a correlation coefficient of .042. Variance inflation factor scores are used to test potential
correlation of variables in the model. These are presented in Table 3. For variables with
more than one degree of freedom, generalized variance inflation factors (GVIF) are
calculated. A threshold score of 3.3 (Kock & Lynn, 2012) was used for assessing
problematic correlation. All of variables included in this model had VIF or GVIF scores
of less than two, so none of the variables were excluded from the models due to

correlation.



Table 2

Variance Inflation Factors for All Model Variables

Variables VIF GVIF I)Fergei‘:fsn‘:f
First-Term GPA 1.108588 1
DevEd 1.138451 2
Enrlnt 1.167605 2
Age 1.172038 1
FirstGen 1.080778 1
Pell 1.272644 1
Gender 1.095273 1
SOC 1.223023 1
Married 1.304580 1
Parent 1.444907 1

Chi-square test of independence was used to compare the independent categorical
variables. The results indicated potential correlation between a number of categorical
variables. The Chi-square test results indicate there may be interaction between variables

in the full model, which were taken into account in the stepwise elimination process.

Additional Models Tested

Additional logistic regression models for the probability of completion were
tested using backward elimination. Variables that were not statistically significant were
removed, and Bayesian information criterion (BIC) was used to compare each of the
models. Results of all models are presented for comparison in Table 3. The following

regression equations were tested and compared prior to arriving at the final model, Model

7.



Model 2

[n (1 fin) = Bo + B1(GPA)) + B,(Devy) + B3 (Enry) + B, (Age;) + Bs(First Gen;)

+ Bo(Pell;) + B, (Gender;) + fg(Married;) + Bo(Parent;) + ¢;

Model 3

[n (1 fin) = Bo + B1(GPA)) + B,(Devy) + B3 (Enry) + B4 (Age;) + Bs(First Gen;)

+ Bo(Pell;) + B;(Married;) + Bg(Parent;) + ¢;
Model 4

In (&) = Bo + f1(GPA;) + B,(Dev;) + B3(Enr;) + B,(Age;) + Bs(First Gen;)

+ B¢ (Pell;) + B, (Parent;) + ¢;

Model 5

In (1 fiﬂ) = Bo + f1(GPA;) + B,(Dev;) + B3(Enr;) + B, (Age;) + Bs(First Gen;)

+ ﬁ6(Pelll) + &;

Model 6

in (1 fin) = Po + B1(GPA)) + B (Dev;) + B3 (Enry) + B, (Age;) + Bs(Pell)

+ B¢ (Parent;) + ¢;

i (72) = o + B (GPAD + Ba(Devy) + B (Enr) + By (Age)) + Bs(Pell)) + ¢,
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McFadden Pseudo-R?

Pseudo-R? can be used to compare logistic regression models predicting the same
outcome using the same data. According to McFadden (1978), values of McFadden
pseudo-R? between .2 and .4 represent an “excellent fit.” In this case, the first model had
a McFadden pseudo-R? of 0.312. The final model has a McFadden pseudo-R? of 0.311.
Both of these would be considered to be well-fit models. In this situation, the reduced
final model is a simpler model and has a pseudo-R? of .001 less than the full model, so
the reduced final model is preferable.

Bayesian Information Criterion

Bayesian information criterion (BIC) was also used to compare each of the
models. BIC represents the probability of a model being true after the relevant evidence
is taken into account in which a lower BIC score is more likely to be the true model. The
final model had a BIC of 4,171.908, as compared to the full model’s BIC of 4,208.233.
The lower BIC of the final model indicates that this model is more likely to be the true
model.

Likelihood Ratio Test

The likelihood ratio test was used to assess the effectiveness of the final model to
the full model. The result of the likelihood ratio test was not statistically significant. The
lack of statistical significance indicates that the model with more variables and
complexity was not significantly different or better than the simpler model. When there is
no difference, then the reduced model is preferred. In this case, the more complex model

did not improve the explanation of variation over the reduced final model to warrant the
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increased complexity. The results of the likelihood ratio test supports selection of the
reduced model over those previously analyzed. Results from McFadden pseudo-R?, BIC

and likelihood ratio test support the selection of the final model.



Table 3

Coefficients, Standard Errors, and Model-Level Estimates for a Taxonomy of Models Fitted to Predict Completion

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Intercept -4.182™" -4.185™" 4227 4217 -4.248"™" -4.143™ -4.173™
(0.219) (0.213) (0.209) (0.208) (0.207) (0.203) (0.202)
First-Term GPA 1.030™ 1.031™ 1.033™ 1.031°" 1.032™ 1.028™ 1.028™
(0.044) (0.044) (0.044) (0.044) (0.044) (0.044) (0.044)
DevEd ‘Onge’ -0.498"" -0.499™ -0.496™ -0.495™* -0.494™* -0.488""" -0.487"
(0.071) (0.070) (0.070) (0.070) (0.070) (0.070) (0.070)
DevEd ‘Two or more’ -0.063 -0.063 -0.064 -0.064 -0.067 -0.063 -0.065
(0.098) (0.098) (0.098) (0.098) (0.098) (0.098) (0.098)
EnrInt ‘Mixed’ 1.044™ 1.044™ 1.030"" 1.030™" 1.020™" 1.026™" 1.016™
0.077) (0.077) (0.075) (0.075) (0.075) (0.075) (0.075)
Enrnt ‘Full’ -1.037" -1.037°* -1.039™ -1.038™ -1.038™" -1.037* -1.036™"
(0.065) (0.065) (0.065) (0.065) (0.065) (0.065) (0.065)
Age 0.013™ 0.013™ 0.013" 0.012" 0.014™ 0.013" 0.014™"
(0.005) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Pell ‘Yes’ -0.240™ -0.241™ -0.246™ -0.240™ -0.206" -0.217° -0.182°
(0.091) (0.090) (0.089) (0.088) (0.084) (0.087) (0.083)
FirstGen ‘Yes’ 0.134 0.133 0.137 0.137 0.139
(0.084) (0.083) (0.083) (0.083) (0.083)
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Table 3 Continued

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Parent ‘Yes’ 0.116 0.116 0.136 0.121 0.123
(0.098) (0.098) (0.096) (0.089) (0.089)
Married ‘Yes’ -0.034 -0.034 -0.046
(0.107) (0.107) (0.106)
Gender ‘Male’ -0.087 -0.087
(0.082) (0.082)
SOC “Yes’ -0.005
(0.085)
BIC 4208.233 4199.783 4192.467 4184.202 4177.575 4178.448 4171.908
McFadden’s
Pseudo-R? 0.312 0.31 0.31 0.31 0.31 0.31 0.311

Significance levels:

“p<0.05; **p<0.01; ***p<0.001
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Final Model

The equation for the final logistic regression model for the probability of

completion, Model 7, is: In (%) = By + B1(GPA;) + p,(Dev;) + B5(Enr;) +

B.(Age;) + Bs(Pell;) + ;. The results of the final model are presented in Table 3 along
with the other models for comparison. With logistic regression, the model represents the
probability curve of being in the category completed and each coefficient is predicting
the log likelihood of degree completion. As previously mentioned, this reduced model
provides the best representation to address the research question because it maintained
explanatory power compared to prior models tested while being a simpler model.

Odds ratios were calculated for each predictor in the final model. Odds ratios and
their confidence intervals are presented in Table 4. The odds ratio is the amount the log-
odds of completion changes with a one unit change in the predictor. For example, for a
one-unit increase in First-Term GPA, the odds of completion (versus not completing)
increase by a factor of 2.796. The confidence intervals are provided representing a
ninety-five percent probability that the odds ratio will fall between the upper and lower

limits.
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Table 4

Odds Ratio and Confidence Intervals for Variables in the Final Model

Odds Ratio exp(b) LL 95% €1 UL

Intercept 0.015 0.010 0.023
First-Term GPA 2.796 2.572 3.051
DevEd ‘One’ 0.615 0.536 0.704
DevEd ‘Two or _ _ _
more’

EnrInt ‘Mixed’ 2.762 2.387 3.201
EnrInt ‘Full’ 0.355 0.312 0.403
Age 1.015 1.006 1.023
Pell ‘Yes’ 0.833 0.708 0.981

First-term grade point average is statistically significant in the final model and
increases the likelihood of degree completion. A first-term GPA of 1 is 2.796 times as
likely to graduate as compared to a first-term GPA of 0. This finding points to the
importance of early academic success as a key predictor of completion for non-first-time
students.

Being required to take one developmental education course (DevEd ‘One’) is
statistically significant and decreases the likelihood of degree completion. A student
required to take one level of developmental education is 0.615 times as likely to complete
as a student requiring no developmental education. Being required to take two or more
developmental education courses (DevEd ‘Two or more’) was not statistically significant
as compared to the reference value no developmental education required. These findings
related to developmental education may be interpreted to mean that students with some

developmental needs are less likely to complete than those requiring no developmental
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education. However, the results were not significant for those students requiring a greater
amount of developmental education.

Enrollment intensity is statistically significant in the model. Mixed enrollment
pattern increased the likelihood of completion 2.762 times over the reference value
exclusively part-time students. Exclusively full-time enrollment was also statistically
significant but decreased likelihood of completion for non-first-time students as
compared to part-time students. Exclusively full-time non-first-time students were .355
times as likely to complete as compared to their part-time peers. What these findings
suggest is that non-first-time students who adjust their enrollment intensity as needed
between full-time and part-time are more likely to complete than exclusively part-time
students. These findings also suggest that non-first-time students pursuing exclusively
full-time enrollment are not as likely to be successful as their part-time counterparts.

Age is statistically significant and increases the likelihood of completion. The
impact is small as each year of age maturity increases a student’s likelihood of
completion by 1.015. Applying this to potential ages of adult learners, a 30-year-old non-
first-time student is .199 times more likely to complete than a 20-year-old non-first-time
student. Though the effect is small, this finding suggests that there is a slightly greater
likelihood of completion for older non-first-time students.

The variable Pell-eligible is statistically significant and decreases the likelihood of
degree completion. A student who is Pell-eligible is .833 times as likely to complete as a
student who is not Pell-eligible. This finding points to the importance of socioeconomic

status as a predictor of completion. Despite the benefits provided by the Pell grant
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program to support low-income students, Pell-eligible students are still less likely to
complete than their more affluent peers.

The potential correlation in categorical variables as indicated by the Chi-square
test of independence were taken into consideration in the stepwise reduction but could
have impacted the results of the final model. The test results indicate that there may be
some interaction effect between variables in the models and the dependent variable
completion. These potential interactions could be analyzed and understood further by
including interaction effects in future models.

Results of the final model are plotted in Figure 2 and Figure 3 below with the
predicted probability of completion on the y-axis. In Figure 2, age is held constant at 30
years old, the mean age of students in the population. The x-axis is first-term GPA, and
the plot shows probability of completion increasing with first-term GPA. Predicted
probability of completion is highest for mixed-enrolled, non-Pell-eligible students whose
placement requires no developmental education. Predicted probability of completion is
lowest for exclusively full-time, Pell-eligible students who place into one developmental

education course.
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Figure 2

Predicted Probability of Completion by First-Term GPA, Pell-Eligibility, Enrollment
Intensity and Developmental Education

Not Pell-Eligible Pell-Eligible
EnrIntl

— Part
Mixed

Full

L

Predicted Probability of Completion

First-Term GPA

Notes: The plots show predicted probability of completion by first-term GPA as it differs by Pell-
eligibility. Line color represents enrollment intensity. Line style represents developmental
education. Developmental education “Two or more” is not plotted because it was not statistically
significant. Age is held constant at the average age of students in the population, 30 years old.

In Figure 3, first-term GPA is held constant at 2.4, the mean GPA in the
population. The x-axis is age, and the probability of completion increases with age.
Similar to Figure 2, predicted probability of completion is highest for mixed-enrolled, not
Pell-eligible students placed into no developmental education. Predicted probability of
completion is lowest for exclusively full-time, Pell-eligible students placed into one
developmental education course. Figure 3 also highlights the variation in predicted

probability of completion by enrollment intensity with mixed-enrolled students having



77

the highest probability, followed by exclusively part-time, and the lowest being
exclusively full-time students. Together, these findings indicate that the largest
differences in probability of completion are between enrollment intensity levels, with
mixed-enrolled highest, followed by part-time and then full-time being the lowest.
Probability of completion also increased along with increases in first-term GPA (Figure
2) and with age (Figure 3). These figures, as well as the odds ratios, demonstrate that
while the difference between Pell-eligible and not Pell-eligible is statistically significant,
the impact on probability of completion is smaller than some of the other metrics in the
final model. Figure 2 also demonstrates that Pell-eligible students who are academically

successful in their first term by GPA have quite a high probability of completion.
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Figure 3

Predicted Probability of Completion by Age, Pell-Eligibility, Enrollment Intensity and
Developmental Education
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Notes: The plots show predicted probability of completion by age at entry as it differs by Pell-
eligibility. Line color represents enrollment intensity. Line style represents developmental
education. Developmental education “Two or more” is not plotted because it was not statistically
significant. First-term GPA is held constant at 2.4, the average GPA of students in the population.

Based on review of the current literature, this study examined the relationship
between variables in the Adapted Geometric Model of Student Persistence and
Achievement and the outcome degree or credential completion. Specifically, this chapter
presented the analytical findings related to the research question: What factors are most
predictive of completion for non-first-time undergraduate students? The full model with
all variables from the Adapted Geometric Model of Student Persistence and Achievement

was statistically significant with a p-value less than .001. With a McFadden pseudo-R? of



79

0.312, this model is an excellent fit. However through backward elimination, a reduced
model with similar explanatory strength was identified. The final model had a
comparable McFadden pseudo-R? of 0.311, and both the BIC and likelihood ratio test
indicate the final model is more likely to be the true model representing the data. The
variables in the final model were first-term GPA, developmental education, enrollment
intensity, age, and Pell-eligible. By comparing the models through backward elimination
and the above statistical tests, the analysis determined that first-term GPA, developmental
education, enrollment intensity, age, and Pell-eligible are most predictive of completion
out of the variables included in the Adapted Geometric Model. The final chapter
discusses the study’s results as it contributes to previous literature and its connection to
the Adapted Geometric Model of Persistence and Achievement. The chapter concludes

with implications of the study for policy, practice, and future research.
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Chapter V: Discussion

This chapter discusses the interpretation and impact of the results as it relates to
the literature on college completion. This chapter will analyze the expected relationships
discussed in chapter three and the results in relation to the conceptual framework.
Additionally, limitations of the study, implications for theory, policy and practice, and
suggestions for future research are discussed.

Contributions to Conceptual Framework

The purpose of this study is to better understand the variation in completion rates
of non-first-time students by identifying the factors that most influence their completion.
Specifically, the research question is: What factors are most predictive of completion for
non-first-time undergraduate students? By testing a series of logistic regression models
and comparing the models through backward elimination, the analysis identified factors
and variables within the Adapted Geometric Model of Persistence and Achievement that
are most predictive of completion for non-first time students at MTCC. The factors that
were found to be statistically significant are: financial issues — Pell-eligible, maturity —
age, social lifestyle — enrollment intensity, aptitude —developmental education placement,
and quality of learning — first-term grade point average.

Figure 4 below presents the Final Adapted Geometric Model of Persistence and
Achievement. The final model includes all factors in the original model, the factors that
were tested in the statistical analyses and not found to be statistically significant in italics,
and the factors that were found to be statistically significant when applied to the

population of non-first-time students in bold. The distribution of the significant variables



81

and factors across both axes tested reinforce Swail’s (2003) premise that all axes of the
model are important to student persistence and achievement. Additionally, students need
to have strengths or assets distributed across the axes of the model. This balance is
indicative of a greater likelihood of successful completion. Further discussion of the
factors tested and the results of the Final Adapted Geometric Model of Student

Persistence and Achievement follows.

Figure 4

Final Adapted Geometric Model of Student Persistence and Achievement
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Educational Legacy

This study identified a number of variables that were surprisingly non-significant
given previous scholarship that points to their importance in understanding the college
completion puzzle. This was evident within the family of variables related to educational
legacy. The variables representing educational legacy are first-generation student status,
gender, and race/ethnicity. Based on previous literature using the federal definition of
first-generation student status (Cataldi, Bennet & Chen, 2018; Choy, 2001; Engle &
Tinto, 2008; Gibbons & Woodside, 2014; Ishitani, 2006), I expected to see a negative
relationship between the variable first-generation student status and completion for non-
first-time students. First-generation was not found to be statistically significant in the
models.

The second educational legacy variable is gender. Based on this previous
literature, I expected gender on its own may not have a statistically significant
relationship to completion for non-first-time students, but may be significant in
combination with other variables. Gender was not found to be statistically significant in
the models.

The third variable representing educational legacy is race/ethnicity. Based on
previous literature (Attewell, Heil & Reisel, 2011; Moore & Shulock, 2010; Shapiro et
al., 2017¢), I expected students of color to be less likely to complete than white students.
Race/ethnicity as a binary variable was not found to be statistically significant. The

variables representing educational legacy in the Adapted Geometric Model of Persistence
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and Achievement were not found to be significant for this analysis of non-first-time
students so were not maintained in the final model.

Taken together, these findings indicate that educational legacy variables as
defined for this analysis were less impactful than expected. These findings leave
questions about how educational legacy might relate to completion for non-first-time
students at MTCC. One plausible explanation for these non-findings is that a binary
variable for race/ethnicity obfuscated variation across racial/ethnic groups resulting in an
insignificant finding. I hypothesized that completion may not be associated with gender
for non-first-time students, and that hypothesis held with these results which is a
reasonable outcome. The non-finding with regard to educational legacy may be attributed
to this factor being less important for non-first-time students since, unlike their first-time,
first generation peers, they have some knowledge and understanding of college processes.
For non-first-time students, their prior college experience may blunt the impact of first-
generation status on their likelihood of completion.

Family Influence

Similar to educational legacy, it was surprising to see that none of the variables
related to family influence appeared in the final model. The variables representing family
influence are marital status and student-parent status. Based on previous literature on
student marital status (Goldrick-Rab & Sorensen, 2010; Taniguchi & Kaufman, 2005), |
expected married would be positively correlated with completion for non-first-time

students. Married was not found to be statistically significant in the models.
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Based on previous literature (Brown & Nichols, 2013; Goldrick-Rab & Sorensen,
2010; Nelson, Froehner, & Gault, 2013; Taniguchi & Kaufman, 2005), I expected to see
a negative relationship between student-parent status and completion among non-first-
time students. Student-parent was not found to be statistically significant in the models.
The variables representing family influence in the Adapted Geometric Model of
Persistence and Achievement were not found to be significant for this analysis of non-
first-time students so were not maintained in the final model.

At least in this study, these findings indicate that the data sources and variables
selected to represent family influence may be inadequate to capture the variation within
these categories. The binary variable for married, collected through the Free Application
for Federal Student Aid (FAFSA), may be obfuscating variation within the not married
group — such as those who have never been married, those who are divorced, or other
family arrangements. Variation within the group of not married students may change
family influence and its impact on completion. Similarly, data on parenting-students are
collected on the FAFSA, but separated parents are only considered to be parenting if they
are providing more than 50 percent of the financial support for the child, though they may
contribute financially and have caregiving responsibilities for children. From the
literature, it is time constraints and caregiving responsibilities that may limit a student’s
probability of completion (Goldrick-Rab & Sorensen, 2010; Nelson, Froehner, & Gault,
2013; Peterson, 2016). So the non-finding with parenting-students may be related to the
definition used for this data collection as being financial in nature for separated parents

and its inadequacy in capturing family influence on completion. This is a notable
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challenge for appropriately studying the impact of marital status, parenting and family
influence on college completion, and requires researchers or institutions to identify new
ways of collecting family data that is more robust and representative of student
experiences.
Financial Issues

Contrasted to educational legacy and family influence, financial issues emerged
as an important predictor of completion for non-first time students at MTCC. The
variable representing financial issues is Pell-eligible. Based on previous literature (Bailey
& Dynarski, 2011; Jenkins & Weiss, 2011; Jones-White, Radcliffe, Huesman & Kellogg,
2010), I expected to see a negative relationship between the variable Pell-eligible and
completion for non-first-time students. Pell-eligible was statically significant, and as
expected, decreases the likelihood of degree completion as compared to the reference
category of not Pell-eligible students. Holding all other variables in the final model
constant, a student who is Pell-eligible is .833 times as likely to complete than a student
who is not Pell-eligible. So the variable representing financial issues in the Adapted
Geometric Model of Persistence and Achievement was maintained in the final model.

The findings within this portion of the model are well supported by prior research
illustrating that financial challenges pose a significant barrier for college completion. For
example, Bailey and Dynarski (2011) found a consistent and growing gap in completion
outcomes by socioeconomic status over time. This analysis reinforces that lower-income
students facing financial challenges, as represented by Pell-eligibility, continue to face

greater challenges to college completion than their peers. Despite the additional resources
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provided to lower income students through the Pell grant, some of those students still
struggle to complete at the same rate as their peers, so additional supports may be needed
for that group to persist to completion.

When comparing the odds ratios of the variables in the final model, the outcome
of this research is also consistent with Cabrera, Burkum, La Nasa, and Bibo’s (2005)
finding that while Pell-eligibility is significant, academic variables were stronger
predictors of completion for low-income students. In this analysis, while Pell-eligible was
significant, the odd ratio comparison shows a smaller effect on probability of completion
than first-term GPA. Figure 2, presented in chapter four, highlights that academically
proficient students, those with first-term GPAs above 3.0 and no developmental
education required, have a 50 percent or higher predicted probability of completion. So
financial challenges do not prevent college completion for non-first-time students. Given
the combination of these findings regarding Pell-eligibility and academic preparedness,
students facing financial challenges who show early signs of lower academic
preparedness may be important to target for additional student success interventions. This
study builds on the literature regarding financial issues and academic preparedness and
demonstrates that these patterns hold for non-first-time student completion.
Maturity

Maturity (represented by age) also turned out to be an important factor to explain
completion rates among non-first time students, but in unexpected ways. Based on
previous literature (Miller, 2014; Shapiro et al., 2017b: Taniguchi & Kaufman, 2005), |

expected to see a negative relationship between older students and completion of non-



87

first-time students. Age was statistically significant and remained in the final model;
however, age unexpectedly increases the likelihood of completion for non-first-time
students, contrary to the hypothesis. Though significant, the impact is small, as each year
of age maturity increases a student’s likelihood of completion by 1.015. Applying this to
potential ages of adult learners, a 30-year-old non-first-time student is .199 times more
likely to complete than a 20-year-old non-first-time student.

The finding that age is a positive predictor of completion for non-first-time
students contradicts prior research, such as Shapiro et al. (2017b) that found traditionally-
aged students completed at higher rates than their non-traditionally-aged peers. Perhaps
one explanation of this contradiction is that age and maturity are an asset for non-first-
time students. Those with more life experience as represented by age and previous
experience in higher education may be more realistic about the sacrifices needed to
complete college in their later attempt. The combination of past college experience and
age could be important for non-first-time students as compared to first-time, traditionally-
aged students. Further research is needed to understand why age is positively associated
with completion in this analysis of non-first-time students when most studies find a
negative correlation between age and completion.

Nontraditionally-aged learners make up approximately one-third of postsecondary
students nationally (U.S. Department of Education, National Center for Education
Statistics, 2018). Developing a deeper understanding of the completion challenges of
non-traditionally-aged students is important to supporting this large student population.

Needs of adult learners are not the same as their traditionally-aged peers. Older students



88

often want more flexibility of course times, location and support services (Ross-Gordon,
2011). Older students are also more likely to be managing multiple responsibilities
beyond college, including work and family obligations that may impact their completion
outcomes (Titus, 2006; Ross-Gordon, 2011). However as this study showed, when
analyzing non-first-time students, age and maturity can be a positive predictor of
completion and an asset rather than a deficit.
Social Lifestyle

Social lifestyle also emerged as an important predictor in this study. The variable
representing social lifestyle is enrollment intensity. Based on previous literature
(Adelman, 2006; American Council on Education et al., 2015; Attewell, Heil, & Reisel,
2012; Clovis & Chang, 2019; Complete College America, 2011; Shapiro et al., 2017a;
U.S. Department of Education, National Center for Education Statistics, 2017), I
expected full-time and mixed enrollment patterns would be positively correlated with
completion as compared to the reference category part-time. Both full-time and mixed-
enrolled were statistically significant in the models, however the directional relationship
was unexpected. Mixed enrollment pattern increased the likelihood of completion 2.762
times over the reference value exclusively part-time students, while exclusively full-time
non-first-time students were .355 times as likely to complete as compared to their part-
time peers.

When comparing the odds ratios for enrollment intensity to other variables in the
final model, exclusively full-time enrollment had the largest negative impact on

probability of completion of the variables in the final model. It is unclear why exclusively
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full-time enrollment would decrease probability of completion for non-first-time students.
Generally, students enrolled full-time are more likely to complete than students who
enroll part-time. Research on momentum in higher education indicates that students who
move more quickly through their course of study, successfully complete the credits they
register for, and sustain academic momentum are less likely leave higher education
without completing a degree (Adelman, 2006; Attewell, Heil, & Reisel, 2012; Clovis &
Chang, 2019; Complete College America, 2011). However, this pattern of completion for
full-time students did not hold in this analysis of non-first-time students. The unexpected
direction of full-time enrollment decreasing the projected probability of completion might
be explained, in part, by student borrowing and drop out patterns at an open access
institution. Given past challenges with student loan borrowing and high cohort loan
default rate at MTCC — with students taking out their maximum loan amount in first term
and then dropping out — it is possible that some of the full-time students in this analysis
may not have been intending to complete their credential or degree, decreasing the
completion rate for full-time students. Alternatively, this finding may indicate that for
non-first-time students, exclusively full-time enrollment intensity is not sustainable given
their work, family or other obligations. Further research is warranted on this unexpected
finding regarding full-time enrollment intensity and completion of non-first-time
students.

Mixed enrollment intensity increased the probability of completion as compared
to part-time students. This finding is consistent with the American Council on Education

et al. (2015) finding that non-first-time students were more likely to graduate than their
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first-time peers when having a mixed enrollment pattern. The American Council on
Education et al. (2015) speculate the reason non-first-time students are more likely to
complete when mixed-enrolled is that they were willing to change their enrollment
intensity according to the needs of their life and external obligations during any given
academic term. This adaptability with enrollment intensity may also be connected to
strong goal commitment, as mixed-enrolled students are willing to increase or decrease
their credit load to stay enrolled and making progress toward completion. This study adds
to the early literature analyzing mixed enrollment patterns by indicating a strong positive
effect of mixed enrollment intensity on completion. This suggests that enrollment
patterns should be tracked and examined more carefully, particularly as it relates to non-
first time students. Enrollment intensity in a students’ first-term of enrollment, as tracked
for IPEDS and commonly utilized in completion research, may not be as meaningful for
non-first-time students, but rather using measures of enrollment intensity over time may
be more predictive of completion. More research on mixed enrollment patterns is needed
to understand why this enrollment pattern is connected to increased likelihood of
completion for non-first-time students and if this pattern holds across other institutions
and institution-types.
Aptitude

Aptitude emerged as an important factor that explains completion for non-first
time students. The variable representing cognitive aptitude is placement in developmental
education. Based on previous literature (Boatman & Long, 2018; Xu, 2016), I expected

that placement into developmental education would be negatively correlated with
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completion, while placement into two or more developmental courses would have a
stronger effect than placement into one developmental course. Placement into one
developmental course was statistically significant and decreases the likelihood of degree
completion as compared to the reference category placement into no developmental
education courses. A non-first-time student required to take one level of developmental
education is 0.615 times as likely to complete as a student requiring no developmental
education. This finding — that one level of developmental education predicted that non-
first-time students were less likely to complete — aligned with past literature and suggests
that less academically prepared students are less likely to be successful in completing
their credential or degree.

Contrary to the hypothesis however, placement into two or more developmental
courses was not statistically significant as compared to placement into no developmental
courses. This result was unexpected as past research (e.g. Boatman & Long, 2018; Xu,
2016) has shown that longer developmental sequences can be a barrier to college
completion due to delayed progression to college-level courses and lower credit
accumulation. What this unanticipated finding may be telling us is that there may be
unexpected variation within the two or more developmental courses group, warranting
further disaggregation in future research. Alternatively, with non-first-time students
placing into longer developmental sequences, it is likely they had some experience in
developmental education in their prior enrollment experience. Some of these students
may be coming back to higher education with the understanding and expectation that a

long developmental sequence would be required and therefore are not deterred in their



92

college completion goal by the placement. Further research is needed to understand how
developmental education placement and cognitive aptitude impact completion outcomes
for non-first-time students.
Quality of Learning

Quality of learning turned out to be perhaps the most important to understanding
the completion among non-first-time students in the sample. The variable representing
quality of learning is first-term grade point average. Based on previous literature (Luo,
Williams, & Vieweg, 2007; Roszkowski & Ricci, 2009; Zhai & Newcomb, 2000), I
expected higher first-term GPA to be positively associated with completion among non-
first-time students. First-term GPA is statistically significant in the models and increases
the likelihood of degree completion. Higher first-term GPA and early quality of learning
were expected to be predictive of increased completion among non-first-time students
(Roszkowski & Ricci, 2009; Luo, Williams & Vieweg, 2007). A first-term GPA of 1 is
2.796 times as likely to graduate as compared to a first-term GPA of 0. First-term GPA
was one of the strongest positive predictors in the model, with an odds ratio comparable
only to mixed-enrolled. What this tells us is that early academic performance and quality
of learning is a good predictor of degree completion. Many variables used to study
college completion are static or determined prior to enrolling in higher education, such as
family educational legacy, demographics, or socio-economic status. By contrast, first-
term GPA occurs after a student enrolls at an institution, so the student can be aided in
their early academic experience through tutoring, supplemental instruction, study skills

support, and other institutional support services. Institutions have agency in whether or
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how to help students get off to a strong start academically. The salience of first-term GPA
for non-first-time students is particularly important to institutions because it can be used
to target early intervention strategies for students with lower early grades who may be
less likely to complete college. Additionally, strong orientation programs that connect
students to early support services could further aid students’ quality of learning in their
first term.

Limitations of the Study

The primary limitation of this single institution study is that the results cannot be
broadly generalized to other institutions. Particularly, one would caution against
generalizing results of this study to colleges of different size, mission, region,
demographics, or other characteristics. Additional research applying the Adapted
Geometric Model more broadly across multiple institutions would be necessary before
further generalization of results.

Another limitation of this study is the exclusion of records for null values.
Because three of the data elements — Pell-eligible, married and student-parent — were
derived from the FAFSA, student records without a FAFSA were excluded. It is
unknown whether students who did not file a FAFSA would behave similarly or different
in the model to those with complete data. So records were excluded from the analysis so
as not to introduce error. As the final model was refined, different approaches could be
used in future research to include and analyze students who did not file a FAFSA.

Lastly, as this is an exploratory analysis to guide future research, some variables

were calculated as binary variables which potentially limited the utility of those variables
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or obfuscated variation within the binary categories. Future research could introduce

more detailed categorical variables, such as detailed race/ethnicity, to understand how

that variation impacts the models tested and completion outcomes of students.
Primary Contributions and Implications for Future Research

Despite the aforementioned limitations, this study breaks new ground in that it
exclusively analyzed the completion outcomes of non-first-time students. This analysis
demonstrates how this population of students behaves in some ways differently from
first-time students, on whom most completion research is conducted. Not all findings
from research on first-time students held when applied to non-first-time students in this
analysis, such as the relationship of full-time enrollment intensity decreasing probability
of completion as compared to part-time students. Further research on the completion
outcomes of non-first-time students is warranted based on these findings.

The enduring contribution of this study to the literature on non-first-time students
is that it provides further evidence of the salience of mixed enrollment patterns in
understanding student completion outcomes. More nuanced enrollment intensity
categories are relatively new in completion research, so the strong positive relationship
between mixed-enrolled and completion reinforces the early research and warrants
further study using the more nuanced enrollment intensity variables.

Additionally, this research demonstrates how Swail’s Geometric Model of
Student Persistence and Achievement (2003) can be adapted to further understand the
completion outcomes of non-first-time students in addition to the traditional students it

was initially conceived for. This research found that variables on both the cognitive and
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social axes were significant and sustained in the final model. As such, these findings
demonstrate the importance of variables across the axes of the Adapted Geometric Model
to maintain balance and support student completion.

Building on the results of this present study, future research could include
applying this framework and analysis approach to a multi-institution study of non-first-
time students. The model could also be used to compare the completion outcomes of
first-time and non-first-time students. The model could be more fully vetted through
replicating the research and expanding the number or type of institutions studied.
Additionally, applying the framework across institutions would allow for institutional
factors that vary between institutions to be included in the analysis and further examine
the application of the Adapted Geometric Model for Persistence and Achievement.
Additional complexity could be added to future analyses by including interaction effects
in the statistical modeling to better understand the relationship between categorical
variables and their impact on completion.

In the current study, some student records were excluded for missing data due to
those students not submitting the FAFSA. Future research utilizing the final model could
include all records since the variables married and student-parent — which come from the
FAFSA but are not directly related to financial need — were not maintained in the final
model. The variable for low-income students could include Pell-eligible, not Pell-eligible
and did not apply for aid. In future research, including records for students that did not
apply for aid may add complexity and nuance and allow for a large number of additional

student records to be included in the analysis.
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Further research is needed to understand why age is positively correlated with
completion in non-first-time students. In most studies of completion on first-time
students, being a non-traditionally aged is negatively correlation with completion. More
research would help to understand why this pattern reverses for non-first-time students
and if that holds true across institutions, regions or institution types.

Future research could also reintroduce race/ethnicity with expand categorical
variables. In this analysis, the binary variable of Student of Color or White was not
statistically significant. Because the institution of analysis has extensive racial/ethnic
diversity, simplifying race/ethnicity to a binary variable may not have effectively
represented the population. By using the binary variable for race/ethnicity, this may have
obfuscated variation across different race/ethnicity groups. Future research could apply
the Adapted Geometric Model but reintroduce detailed race/ethnicity categories to see if
more detailed race/ethnicity categories are stronger predictors of completion.

Given the salience of the cognitive variables in the model — developmental
education placement and first-term GPA — identifying additional early measures of
cognitive academic performance in alignment with the Adapted Geometric Model could
be useful in future studies. Grade outcomes in early gateway courses could be used as a
cognitive variable of content knowledge to predict student persistence to completion.
Other examples from the Adapted Geometric Model include critical thinking,
technological ability, study skills, and time management.

An additional area of inquiry could be further understanding non-first-time

student’s goals and motivations to return to postsecondary. While access to federal
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financial aid is dependent upon students indicating that they are degree-seeking, it may
not be every returning students’ goal to complete a degree. A student could return to
college to take a class for upskilling in their professional field, for personal interest, for
promotional opportunities at work, or to get a better grade in a previously completed
course before applying to another college, university, or professional school. Better
understanding students’ actual goals may inform different definitions of success beyond
college completion. Future research could use student goal attainment, rather than just
credential completion, as the dependent variable. Along that same line, the area of student
motivation deserves further inquiry, particularly for non-first-time students returning to
college. Better understanding what leads people to try again at postsecondary could
inform public policy on reconnect programs incentivizing and supporting students with
some college but no degree to return, as well as employer incentives such as tuition
assistance or loan repayment. Future research of non-first-time student motivation to
return and goals for their education could inform both policy and practice.

Lastly, further research is warranted on enrollment intensity over time and mixed
enrollment patterns. Most academic research and institutional reporting on enrollment
intensity is based on the students’ first term of enrollment, in alignment with the federal
IPEDS definitions for full-time and part-time enrollment. However, by looking at
students’ enrollment patterns over time, mixed-enrolled was a remarkably positive
predictor of degree completion as compared to part-time and full-time students. Future

research should consider including enrollment intensity over time and including mixed-
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enrolled as an enrollment intensity variable. Additional research could be done to better
understand the relationship between mixed enrollment patterns and completion.
Implications for Policy and Practice

Results of this analysis also hold practical implications for policy and practice. As
these results demonstrate, institutions should more closely monitor placement into
developmental education and first-term GPA of non-first-time students. Developmental
education offers underprepared students the opportunity to increase their skills and access
a postsecondary education. Additional interventions and supports should be provided for
those students that show early indications of attrition. Taniguchi and Kaufman (2005)
argue that institutions with open admission policies and those serving nontraditional
students should offer additional academic support to maximize degree completion
opportunity. Also differentiating enrollment intensity over time by student type would
help institutions better identify students that are likely or unlikely to persist to
completion. Institutions have agency over a wide array of curriculum and service
offerings that could support more non-first-time students in persisting to completion.
Colleges can identify the first semester course offerings or key support interventions and
proactively connect students to those programs based on their background characteristics.

Returning to college as an older student can carry a negative stigma. However,
this study shows that older non-first-time students were more likely to succeed than their
younger peers. Reinforcing age as an asset rather than a deficit in higher education may
offer support and sense of belonging to older students. Some higher education institutions

have responded better than others in adapting to the needs of nontraditionally-aged
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students, offering credit for prior learning, distance learning, accelerated course formats,
or competency-based education. These options allow students to earn credit for
knowledge gained outside of the academic environment, learn in a self-paced fashion, or
more quickly make progress toward completion of their credential or degree. Given the
complexity of nontraditionally-aged students’ lives and competing priorities, offering
academic programs that do not require as long of a sustained commitment and more
flexible options for courses and support services would support the completion outcomes
of older students.

Despite the additional financial aid provided through the federal Pell grant
program, low income students still do not complete at the same rate as their more affluent
peers. Given the design of the current funding formula, there has been little change to the
Pell grant program over time. While the cost of college continues to increase, Pell grant
amounts have remained relatively flat. Changing the funding formula so the Pell grant
amount increases relative to the rising cost of college or indexed to inflation would
ensure the continued buying power of the Pell grant for low-income students over time
and would not require continued readjustment from Congress. Policymakers should also
consider supports beyond tuition for low-income students to support not just access but
also completion. The barriers to completion for low-income students include challenges
with transportation, food and housing insecurity, work, and family obligations. Holistic
support for low-income college students could help more students not just access college,

but also complete their degree.
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It is notable that categorizing students as mixed-enrolled was significant in this
model and was consistent with the literature. The definition of mixed-enrolled is a
departure from the traditional enrollment intensity definition by NCES, as IPEDS defines
students’ enrollment intensity based only on their first semester of enrollment. However,
as additional research shows a relationship between completion and mixed enrollment
intensity over time, policymakers may want to consider altering the way data on
enrollment intensity are tracked and reported, particularly for non-first-time students.

As discussed in chapter one, the many national and state attainment goals set by
various non-profits and governmental organizations will not be met by first-time,
traditionally-aged students alone. Unfortunately, higher education as it is currently
designed does not work well for many non-traditional students. Additionally, as
technology, industries, and the economy change, the United States needs the ability to
retrain and upskill adults whose previous job has been eliminated or whose industry is
declining. To be responsive to the needs of our communities, colleges and universities
must be able to support non-first-time students through their education and training to
completion of a credential that provides career growth or economic opportunity. Though
higher education in the United States was not originally designed for adult learners, the
needs of our country today are such that many non-first-time students look to higher
education for a mid-life career change or an opportunity to increase their financial
security. Unfortunately, colleges are failing far too many of them. Higher education does
a disservice to these students who return to college only to find their path to completion is

anything but smooth. If colleges and universities are going to intentionally recruit non-
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first-time and non-traditional students, then there is a moral obligation to consider the
ways in which the systems and process of the institution should be adapted to better serve
students of different backgrounds. Investment in retraining programs and free college
policies should not just address the financial cost of tuition and fees for non-traditional
learners. Those policies will be more successful in meeting their intended outcome of
completion and attainment if considerations are included beyond the cost of tuition —
course schedules, student services for adult learners, financial support for expenses
beyond tuition, flexible academic support, and early interventions to support
developmental learning and academic success. There are both moral and economic
imperatives to better support non-first-time students who decide to try again at

completing their college degree.



102

References

Ackerman, P. L., Kanfer, R., & Calderwood, C. (2013). High school advanced placement
and student performance in college: STEM majors, non-STEM majors, and
gender differences. Teachers College Record, 115, 1-43.

Adelman, C. (2006). The toolbox revisited: Paths to degree completion from high school
through college. Washington, DC: U.S. Department of Education.

Adelman, C. (2007, March 12). Making Graduation Rates Matter. Inside Higher Ed.
Retrieved from https://www.insidehighered.com/views/2007/03/12/making-
graduation-rates-matter.

Adelman, C. (2011, February 3). Remarks on the Next Reauthorization of the Higher
Education Act to the National Advisory Committee on Institutional Quality and
Integrity. Retrieved from https://www?2.ed.gov/about/bdscomm/list/naciqi-dir/2-
11-a.pdf.

Alexander, F. K. (2000). The changing face of accountability: Monitoring and assessing
institutional performance in higher education. 7he Journal of Higher Education,
41(4),411-431.

American Council on Education, InsideTrack, NASPA — Student Affairs Administrators
in Higher Education, the National Student Clearinghouse, and the University
Professional and Continuing Education Association. (2015). Dataset and notes:
Study of postsecondary enrollment and outcomes of non-first-time students.

Herndon, VA. Retrieved from http://www.insidetrack.com/research/.



103

Astin, A. W. (1972). College dropouts: A national profile. ACE Research Reports, 1, 1-
71.

Astin, A. W. (1993). What matters in college? Four critical years revisited. San
Francisco, CA: Jossey-Bass.

Astin, A. W. (1997). How “good” is your institution's retention rate?. Research in Higher
Education, 38(6), 647-658.

Astin, A. W., & Denson, N. (2009). Multi-campus studies of college impact: Which
statistical method is appropriate?. Research in Higher Education, 50(4), 354-367.

Atkinson, R. C., & Geiser, S. (2009). Reflections on a century of college admissions
tests. Educational Researcher, 38(9), 665-676.

Attewell, P., Heil, S., & Reisel, L. (2011). Competing Explanations of Undergraduate
Noncompletion. American Educational Research Journal, 48(3), 536-559.
Retrieved from http://www jstor.org.ezp3.lib.umn.edu/stable/27975301.

Attewell, P., Heil, S., & Reisel, L. (2012). What is academic momentum? And does it
matter?. Educational Evaluation and Policy Analysis, 34(1), 27-44.

Auclair, R., Bélanger, P., Doray, P., Gallien, M., Groleau, A., Mason, L., & Mercie, P.
(2008). Transitions: Research Paper 2—First-generation students: A promising
concept? Montreal, Québec: Canada Millennium Scholarship Foundation.
Retrieved from https://www.researchgate.net/publication/236592424 First-

Generation_Students A Promising_ Concept.



104

Bailey, M. J., & Dynarski, S. M. (2011). Gains and gaps: Changing inequality in US
college entry and completion (NBER Working Paper No. 17633). Cambridge,
MA: National Bureau of Economic Research.

Bailey, T. R. (2009). Challenge and opportunity: Rethinking the role and function of
developmental education in community college. New Directions for Community
Colleges, 2009 (145), 11-30.

Bailey, T. R., Jeong, D. W., & Cho, S. W. (2010). Referral, enrollment, and completion
in developmental education sequences in community colleges. Economics of
Education Review, 29(2), 255-270.

Bailey, T. R., Leinbach, D. T., & Jenkins, D. (2005). Is Student Success Labeled
Institutional Failure? Student Goals and Graduation Rates in the Accountability
Debate at Community Colleges (CCRC Working Paper No. 1). New York,

NY: Community College Research Center, Columbia University.

Bean, J. P. (1983). The application of a model of turnover in work organizations to the
student attrition process. Review of Higher Education, 6, 129-148.

Bean, J. P., & Eaton, S. B. (2000). A psychological model of college student retention. In
J. M. Braxton (Ed.), Reworking the student departure puzzle (48-61). Nashville,
TN: Vanderbilt University Press.

Belfield, C. R., & Crosta, P. M. (2012). Predicting Success in College: The Importance of
Placement Tests and High School Transcripts. (CCRC Working Paper No. 42.)

New York, NY: Community College Research Center, Columbia University.



105

Berger, J. B., & Braxton, J. M. (1998). Revising Tinto's interactionalist theory of student
departure through theory elaboration: Examining the role of organizational
attributes in the persistence process. Research in Higher Education, 39(2), 103-
119.

Bound, J., Lovenheim, M. F., & Turner, S. (2010). Why have college completion rates
declined? An analysis of changing student preparation and collegiate resources.
American Economic Journal: Applied Economics, 2(3), 129-157.

Bragg, D. D. (2013). Pathways to college for underserved and nontraditional students:
Lessons from research, policy, and practice. In L. W. Perna and A. Jones (Eds.),
The state of college access and completion: Improving college success for
students from underrepresented groups (pp. 46-68). New York, NY: Routledge.

Brown, V., & Nichols, T. R. (2013). Pregnant and parenting students on campus: Policy
and program implications for a growing population. Educational Policy, 27(3),
499-530.

Cabrera, A. F., Burkum, K. R., La Nasa, S. M., & Bibo, E. W. (2005). Pathways to a
four-year degree. In A. Seidman (Ed.), College student retention: Formula for
student success (155-214). Westport, CT: Praeger Publishers.

Cabrera, A. F., Castanieda, M., Nora, A., & Hengstler, D. (1992). The convergence
between two theories of college persistence. Journal of Higher Education, 63(2),

143-164.



106

Campbell, C. M., & Cabrera, A. F. (2011). How sound is NSSE?: Investigating the
psychometric properties of NSSE at a public, research-extensive institution. The
Review of Higher Education, 35(1), 77-103.

Cataldi, E. F., Bennet, C. T., & Chen, X. (2018). First-generation students: College
access, persistence, and postbachelor’s outcomes. CES 2018-421. National Center
for Education Statistics.

Chen, R., & St. John, E. P. (2011). State financial policies and college student
persistence: A national study. The Journal of Higher Education, 8§2(5), 629-660.

Choy, S. (2001). Students whose parents did not go to college: Postsecondary access,
persistence, and attainment. The Condition of Education 2001, 18-43.
Washington, DC: National Center for Education Statistics.

Clovis, M. A., & Chang, M. (2019). Effects of Academic Momentum on Degree
Attainment for Students Beginning College at 2-Year Institutions. Journal of
College Student Retention: Research, Theory & Practice.

College Board. (2010). The college completion agenda: State policy guide. New Y ork,
NY: The College Board. Retrieved from
http://completionagenda.collegeboard.org/sites/default/
files/reports_pdf/Policy Guide.pdf.

Community College Research Center. (n.d.). Community College FAQs. Community
College Research Center Teachers College Columbia University. Retrieved from

https://ccre.tc.columbia.edu/Community-College-FAQs.html.



107

Complete College America. (2011). Time is the enemy. Washington, DC: Complete
College America. Retrieved from https://completecollege.org/wp-
content/uploads/2017/08/Time Is the Enemy.pdf.

Crosta, P. M. (2013). Intensity and attachment: How the chaotic enrollment patterns of
community college students affect educational outcomes. New Y ork,

NY: Community College Research Center, Columbia University.

Delisle, J. (2017). The Pell Grant proxy: A ubiquitous but flawed measure of low-income
student enrollment. Economic Studies at Brookings Evidence Speaks Reports,
2(26). Retrieved from https://www.brookings.edu/wp-
content/uploads/2017/10/pell-grants-report1.pdf.

Dickson, L. (2010). Race and gender differences in college major choice. The Annals of
the American Academy of Political and Social Science, 627(1), 108-124.

Dowd, A. C., Sawatzky, M., & Korn, R. (2011). Theoretical foundations and a research
agenda to validate measures of intercultural effort. The Review of Higher
Education, 35(1), 17-44.

Dynarski, S., Hyman, J., & Schanzenbach, D. W. (2013). Experimental evidence on the
effect of childhood investments on postsecondary attainment and degree
completion. Journal of Policy Analysis and Management, 32(4), 692-717.

Engle, J., & Tinto, V. (2008). Moving beyond access: College success for low-income,
first-generation students. Pell Institute for the Study of Opportunity in Higher
Education. Retrieved from http://www.pellinstitute.org/publications-

Moving Beyond Access 2008.shtml.



108

Erisman, W., & Steele, P. (2015). Adult college completion in the 21st century: What we
know and what we don’t. Washington, DC: Higher Ed Insight. Retrieved from
https://higheredinsight.files.wordpress.com/2015/06/adult college completion 2
0151.pdf.

Fain, P. (2015, June 25). Ratings without...rating. Inside Higher Ed. Retrieved from
https://www.insidehighered.com/news/2015/06/25/education-department-says-
rating-system-will-be-consumer-tool-rather-comparison.

Final Guidance on Maintaining, Collecting, and Reporting Racial and Ethnic Data to the
U.S. Department of Education, 72 Fed. Reg. 202 (Oct 19, 2007).

Fox, J. & Monette, G. (1992) Generalized collinearity diagnostics. Journal of the
American Statistical Association, 87(416). 178—183.

Gibbons, M. M., & Woodside, M. (2014). Addressing the needs of first-generation
college students: Lessons learned from adults from low-education families.
Journal of College Counseling, 17(1), 21-36.

Goldrick-Rab, S., Kelchen, R., Harris, D. N., & Benson, J. (2016). Reducing income
inequality in educational attainment: Experimental evidence on the impact of
financial aid on college completion. American Journal of Sociology, 121(6),
1762-1817.

Goldrick-Rab, S. & Sorensen, K. (2010). Unmarried Parents in College. The Future of

Children 20(2), 179-203.



109

Hagedorn, L. S. (2012). How to define retention. In A. Seidman (Ed.), College student
retention: Formula for student success (2™ ed.) (pp. 90-105). Plymouth, UK:
Rowman & Littlefield Publishers Inc.

Hall, C., Smith, K., & Chia, R. (2008). Cognitive and personality factors in relation to
timely completion of a college degree. College Student Journal, 42(4), 1087-
1099.

Harlow, L. L. (2005). The essence of multivariate thinking: Basic themes and methods.
Mahwah: NJ: Lawrence Erlbaum.

Harris, Adam. (2018, February 9). Here’s what the $400-Billion federal spending deal
means for higher ed. Chronicle of Higher Education. Retrieved from
https://www-chronicle-com.ezp2.lib.umn.edu/article/Here-s-What-the-400-
Billion/242503.

Heller, D. E. (2003). Informing public policy: Financial aid and student
persistence. Changing direction: Integrating higher education financial aid and
financing policies. Boulder, CO: Western Interstate Commission for Higher
Education.

Hernandez, E. (2015). Balancing dreams and realities: The college choice process for
high-achieving Latinas. Journal of Latinos and Education, 14(3), 202-219.

Higher Education Act Amendments of 1998, 20 U.S.C. §1070a-11 (2020).

Hillman, N. W. (2014). College on credit: A multilevel analysis of student loan default.

The Review of Higher Education, 37(2), 169-195.



110

Hillman, N. W. (2016, May 25). Why performance-based college funding doesn’t work.
New York, NY: The Century Foundation.

Hillman, N. W., Tandberg, D. A., & Fryar, A. H. (2015). Evaluating the impacts of
“new” performance funding in higher education. Educational Evaluation and
Policy Analysis, 37(4), 501-519.

Hillman, N. W., Tandberg, D. A. & Gross, J. (2014). Performance Funding in Higher
Education: Do Financial Incentives Impact College Completions? Journal of
Higher Education, 85(6), 826-57.

Horn, L., & Carroll, C. D. (1996). Nontraditional undergraduates: Trends in enrollment
from 1986 to 1992 and persistence and attainment among 198990 beginning
postsecondary students (NCES 97-578). U.S. Department of Education.
Washington DC: National Center for Education Statistics.

Hudley, C., & Wells, B. (2012). The case for translational research in education.
Proceedings from 2012 American Educational Research Association Annual
Meeting, Vancouver, BC. Retrieved from
http://legacy.aera.net/uploadedFiles/Meetings and Events/

2012 _Annual Meeting/CynthiaHudley AERA%20essay%20June%201 11.pdf.

Ishitani, T. (2006). Studying attrition and degree completion behavior among first-
generation college students in the United States. The Journal of Higher

Education, 77(5), 861-885.


http://legacy.aera.net/uploadedFiles/Meetings_and_Events/2012_Annual_Meeting/CynthiaHudley_AERA%20essay%20June%201_11.pdf
http://legacy.aera.net/uploadedFiles/Meetings_and_Events/2012_Annual_Meeting/CynthiaHudley_AERA%20essay%20June%201_11.pdf

111

Ipeds_nces. (2016, October 4). ICYMI: NCES has delayed the release of the '15-'16
Outcome Measures data until ~fall '17 to address data quality issues [ Twitter
post]. Retrieved from https://twitter.com/ipeds_nces/status/783424495826694144.

Jenkins, D., & Fink, J. (2016). Tracking Transfer: New Measures of Institutional and
State Effectiveness in Helping Community College Students Attain Bachelor's
Degrees. New York, NY: Community College Research Center, Columbia
University.

Jenkins, D., Wachen, J., Moore, C., & Shulock, N. (2012). Washington state student
achievement initiative policy study: Final report. New York, NY: Community
College Research Center, Columbia University.

Jenkins, D., & Weiss, M. J. (2011). Charting Pathways to Completion for Low-Income
Community College Students. (CCRC Working Paper No. 34.) New York,

NY: Community College Research Center, Columbia University.

Johnson, S. R., & Stage, F. K. (2018). Academic engagement and student success: Do
high-impact practices mean higher graduation rates?. The Journal of Higher
Education, 1-29.

Jones-White, D. R., Radcliffe, P. M., Huesman, R. L., Jr., & Kellogg, J. P. (2010).
Redefining student success: Applying different multinomial regression techniques
for the study of student graduation across institutions of higher education.
Research in Higher Education, 51(2), 154-174.

Kalsbeek, D. H., & Zucker, B. (2013). Reframing retention strategy: A focus on

profile. New Directions for Higher Education, 2013(161), 15-25.



112

Keels, M. (2013). Getting them enrolled is only half the battle: College success as a
function of race or ethnicity, gender, and class. American Journal of
Orthopsychiatry, 83(2-3), 310-322.

Kelderman, E. (2021, April 28). Biden’s New Spending Plan Proposes $109 Billion for
Free Community College. Chronicle of Higher Education. Retrieved from
https://www-chronicle-com.ezp2.lib.umn.edu/blogs/higher-ed-under-biden-
harris/bidens-new-spending-plan-proposes-109-billion-for-free-community-
college.

Kelderman, E. (2018, August 13). The Education Dept. wants to hold colleges
accountable by reporting graduates’ earnings. One problem: the data aren’t all
there. Chronicle of Higher Education. Retrieved from https://www-chronicle-
com.ezp2.lib.umn.edu/article/The-Education-Dept-Wants-to0/244260.

Kobrin, J. L., Patterson, B. F., Shaw, E. J., Mattern, K. D., & Barbuti, S. M. (2008).
Validity of the SAT for predicting first-year college grade point average
(Research Report No. 2008-5). NY: The College Board.

Kock, N., & Lynn, G. (2012). Lateral collinearity and misleading results in variance-
based SEM: An illustration and recommendations. Journal of the Association for
information Systems, 13(7), 546-580.

Koker, M., & Hendel, D. D. (2003). Predicting graduation rates for three groups of new
advanced-standing cohorts. Community College Journal of Research & Practice,

27(2), 131-146.



113

Kuh, G. D. (2003). What we're learning about student engagement from NSSE:
Benchmarks for effective educational practices. Change: The Magazine of Higher
Learning, 35(2), 24-32.

Luo, M., Williams, J. E., & Vieweg, B. (2007). Transitioning transfer students:
Interactive factors that influence first-year retention. College and University,
83(2), 8.

Lumina Foundation. (2009). Lumina Foundation’s strategic plan: Goal 2025.
Indianapolis, IN: Lumina Foundation for Education, Inc. Retrieved from
http://www.luminafoundation.org/wp-
content/uploads/2011/02/Lumina_Strategic Plan.pdf.

Ma, J., & Baum, S. (2016). Trends in community colleges: Enrollment, prices, student
debt, and completion. College Board Research Brief. Retrieved from
https://trends.collegeboard.org/sites/default/files/trends-in-community-colleges-
research-brief.pdf.

Markle, G. (2015). Factors influencing persistence among nontraditional university
students. Adult Education Quarterly, 65(3), 267-285.

Mayhew, M. J., Rockenbach, A. N., Bowman, N. A., Seifert, T. A., & Wolniak, G. C.
(2016). How college affects students: 21st century evidence that higher education
works (Vol. 3). San Francisco, CA: Jossey-Bass.

McCarron, G. P., & Inkelas, K. K. (2006). The gap between educational aspirations and
attainment for first-generation college students and the role of parent

involvement. Journal of College Student Development, 47, 534-549.



114

McCormick, A. C., Geis, S., & Vergun, R. (1995). Profile of part-time undergraduates in
postsecondary education: 1989-90. Washington, DC: U.S. Department of
Education, National Center for Education Statistics.

McFadden, D. (1978). Quantitative Methods for Analyzing Travel Behaviour of
Individuals: Some Recent Developments. In D. Hensher and P. Stopher (Eds.),
Behavioral Travel Modeling (pp. 279-318). Croom Helm London.

McLendon, M. K., Tuchmayer, J. B., & Park, T. J. (2009). State Policy Climates for
College Student Success: An Analysis of State Policy Documents Pertaining to
College Persistence and Completion. Journal of College Student Retention:
Research, Theory and Practice, 11(1), 33-56.

Miller, N. B. (2014). Nontraditional student graduation rate benchmarks. The Journal of
Continuing Higher Education, 62(3), 141-151.

Mitchell, M. & Leachman, M. (2015, May 13). Years of cuts threaten to put college out
of reach for more students. Washington, DC: Center for Budget and Policy
Priorities. Retrieved from http://www.cbpp.org/sites/default/files/atoms/files/5-
13-15sfp.pdf.

Moore, C., & Shulock, N. (2010). Divided We Fail: Improving Completion and Closing
Racial Gaps in California's Community Colleges. Sacramento, CA: Institute for
Higher Education Leadership & Policy.

National Center for Public Policy and Higher Education. (2008). Measuring up 2008: The
state by state report card on higher education. Technical Report. San Jose, CA:

NCPPHE.



115

Nelson, B., Froehner, M., & Gault, B. (2013). College Students with Children Are
Common and Face Many Challenges in Completing Higher Education. Briefing
Paper #C404. Institute for Women's Policy Research.

Nguyen, M. (2012). Degreeless in Debt: What Happens to Borrowers Who Drop Out.
Charts You Can Trust. Washington, DC: Education Sector.

Obama, B. (2009, February 24). State of the Union. Speech presented at the Joint Session
of Congress, Washington, DC.

Osborne, J. (2015). Best practices in logistic regression. Los Angeles: SAGE.

Pascarella, E. T., & Terenzini, P. T. (1980). Predicting freshman persistence and
voluntary dropout decisions from a theoretical model. The Journal of Higher
Education, 60-75.

Pascarella, E. T., & Terenzini, P. T. (2005). How college affects students: A third decade
of research (Vol. 2). San Francisco, CA: Jossey-Bass.

Pascarella, E. T., Salisbury, M. H., & Blaich, C. (2011). Exposure to effective instruction
and college student persistence: A multi-institutional replication and extension.
Journal of College Student Development, 52(1), 4-19.

Pascarella, E. T., Seifert, T. A., & Whitt, E. J. (2008). Effective instruction and college
student persistence: Some new evidence. New Directions for Teaching and
Learning, 115, 55-70.

Perna, L. W. (1998). The Contribution of Financial Aid to Undergraduate

Persistence. Journal of Student Financial Aid, 28(3), 25-40.



116

Peterson, S. (2016). Community college student-parents: Priorities for
persistence. Community College Journal of Research and Practice, 40(5), 370-
384.

Pingel, S., Parker, E., & Sisneros, L. (2016). Free Community College: An Approach to
Increase Adult Student Success in Postsecondary Education. Denver, CO:
Education Commission of the States.

Plageman, P. M., & Sabina, C. (2010). Perceived family influence on undergraduate adult
female students. The Journal of Continuing Higher Education, 58(3), 156-166.

Porter, S. R. (2011). Do college student surveys have any validity?. The Review of Higher
Education, 35(1), 45-76.

R Core Team (2020). R: A language and environment for statistical computing. v.4.0.3. R
Foundation for Statistical Computing, Vienna, Austria. Retrieved from
https://www.R-project.org/.

Radunzel, J., & Noble, J. (2012). Predicting Long-Term College Success through Degree
Completion Using ACT [R] Composite Score, ACT Benchmarks, and High
School Grade Point Average. ACT Research Report Series, 2012 (5).

Redford, J., & Hoyer, K. M. (2017). First-Generation and Continuing-Generation College
Students: A Comparison of High School and Postsecondary Experiences. Stats in
Brief. NCES 2018-009. National Center for Education Statistics.

Ross-Gordon, J. M. (2011). Research on adult learners: Supporting the needs of a student

population that is no longer nontraditional. Peer Review, 13(1), 26.



117

Roszkowski, M. J., & Ricci, R. A. (2009). Is eighty percent of success just showing up?
Student compliance and refusal to complete an advisement form as an indicator of
first-term GPA. Journal of College Orientation, Transition, and Retention, 17(1).
Retrieved from https://pubs.lib.umn.edu/index.php/jcotr/article/view/2713.

Rusbult, C. E., Martz, J. M., & Agnew, C. R. (1998). The investment model scale:
Measuring commitment level, satisfaction level, quality of alternatives, and
investment size. Personal Relationships, 5(4), 357-387.

Rutherford A., & Rabovsky, T. (2014). Evaluating impacts of performance funding
policies on student outcomes in higher education. The ANNALS of the American
Academy of Political and Social Science, 655(1), 185-208.

Sanford, T., & Hunter, J. M. (2011). Impact of performance-funding on retention and
graduation rates. Education Policy Analysis Archives, 19(33).

Schneider, M. (2010). Finishing the First Lap: The Cost of First Year Student Attrition in
America's Four Year Colleges and Universities. Washington, DC: American
Institutes for Research.

Scott-Clayton, J. (2012). Do High-Stakes Placement Exams Predict College Success?
(CCRC Working Paper No. 41). New York, NY: Community College Research
Center, Columbia University.

Shapiro, D., Dundar, A., Huie, F., Wakhungu, P. K., Bhimdiwala, A., Nathan, A., &
Hwang, Y. (2018). Transfer & Mobility: A National View of Student Movement
in Postsecondary Institutions, Fall 2011 Cohort (Signature Report No.

15). Herndon, VA: National Student Clearinghouse Research Center.



118

Shapiro, D., Dundar, A., Huie, F., Wakhungu, P. K., Yuan, X., Nathan, A., &
Bhimdiwala, A. (2017a). Completing College: A National View of Student
Completion Rates - Fall 2011 Cohort (Signature Report No. 14). Herndon, VA:
National Student Clearinghouse Research Center.

Shapiro, D., Dundar, A., Huie, F., Wakhungu, P., Yuan, X., Nathan, A & Hwang, Y., A.
(2017¢). A National View of Student Attainment Rates by Race and Ethnicity —
Fall 2010 Cohort (Signature Report No. 12b). Herndon, VA: National Student
Clearinghouse Research Center.

Shapiro, D., Dundar, A., Wakhungu, P. K., Yuan, X., Nathan, A. & Hwang, Y. (2017b).
Completing College: A State-Level View of Student Attainment Rates (Signature
Report No. 12a). Herndon, VA: National Student Clearinghouse Research Center.

Shapiro, D., Dundar, A., Wakhungu, P. K., Yuan, X., Nathan, A. & Hwang, Y. (2015).
Completing College: A National View of Student Attainment Rates — Fall 2009
Cohort (Signature Report No. 10). Herndon, VA: National Student Clearinghouse
Research Center.

Spady, W. G. (1970). Dropouts from higher education: An interdisciplinary review and
synthesis. Interchange, 1(1), 64-85.

Spiegler, T., & Bednarek, A. (2013). First-generation students: What we ask, what we
know and what it means: An international review of the state of research.

International Studies in Sociology of Education, 23, 318-337.



119

St. John, E. P., Hu, S., & Weber, J. (2001). State policy and the affordability of public
higher education: The influence of state grants on persistence in Indiana.
Research in Higher Education, 42(4), 401-428.

St. John, E. P., Duan-Barnett, N., & Moronski-Chapman, K. M. (2013). Public policy in
higher education: Reframing strategies for preparation, access, and college
success. New York, NY: Routledge.

Swail, W. S. (with Redd, K. E., and Perna, L. W.). (2003). Retaining Minority Students
in Higher Education: A Framework for Success. ASHE-ERIC Higher Education
Report, 30(2). San Francisco, CA: Jossey-Bass.

Swail, W. S., Cabrera, A. F., Lee, C., & Williams, A. (2005). Latino students and the
educational pipeline. Part IlI: Pathways to the bachelor’s degree for Latino
students. Washington, DC: Educational Policy Institute and Lumina Foundation
for Education.

Tandberg, T., Hillman, N., & Barakat, M. (2015). State higher education performance
funding for community colleges: Diverse effects and policy implications.
Teacher’s College Record, 116(12), N12.

Taniguchi, H., & Kaufman, G. (2005). Degree completion among nontraditional college
students. Social Science Quarterly, 86(4), 912-927.

The White House, Office of the Press Secretary. (2013). Fact sheet on the President’s
plan to make college more affordable: A better bargain for the middle class [Press

release]. Retrieved from http://www.whitehouse.gov/the-press-



120

office/2013/08/22/fact-sheet-president-s-plan-make-college-more-affordable-
better-bargain-.

Tierney, W. G. (1992). An anthropological analysis of student participation in college.
The Journal of Higher Education, 63(6), 603-618.

Tinto, V. (1975). Dropout from higher education: A theoretical synthesis of recent
research. Review of Educational Research, 45(1), 89-125.

Tinto, V. (1975). Dropout from higher education: A theoretical synthesis of recent
research. Review of educational research, 45(1), 89-125.

Tinto, V. (1987). Leaving college: Rethinking the causes and cures of student attrition.
Chicago, IL: University of Chicago Press.

Tinto, V. (2006). Research and practice of student retention: What’s next? Journal of
College Student Retention, 8(1), 1-19.

Titus, M. A. (2006). No college student left behind: The influence of financial aspects of
a state’s higher education policy on college completion. The Review of Higher
Education, 29(3), 293-317.

Titus, M. A. (2009a). Bachelor's Degree Productivity X-Inefficiency: The Role of State
Higher Education Policy. Journal of College Student Retention: Research, Theory
& Practice, 11(1), 7-32.

Titus, M. A. (2009b). The production of bachelor’s degrees and financial aspects of state
higher education policy: A dynamic analysis. The Journal of Higher Education,

80(4), 439-468.



121

Townsend, B., Wilson, K., & Dougherty, Kevin J. (2006). The transfer mission: Tried
and true, but troubled? New Directions for Community Colleges, 2006(136), 33-
41.

Umbricht, M. R., Fernandez, F., & Ortagus, J. C. (2017). An examination of the (un)
intended consequences of performance funding in higher education. Educational
Policy, 31(5), 643-673.

U.S. Census Bureau. (2018). 2013-2017 American Community Survey 5-Year Estimates.
Retrieved from
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=
CF.

U.S. Department of Education, National Center for Education Statistics. (n.d. a).
Integrated Postsecondary Education Data System Glossary. Washington, DC.
Retrieved from http://nces.ed.gov/ipeds/glossary/.

U.S. Department of Education, National Center for Education Statistics. (n.d. b) Statutory
Requirements for Reporting IPEDS Data. Retrieved from
https://nces.ed.gov/ipeds/submit_data/statutory requirements.asp.

U.S. Department of Education, National Center for Education Statistics. (2014).
Education Longitudinal Study of 2002 (ELS:2002): A First Look at 2002 High
School Sophomores 10 Years Later (NCES Publication No. 2014-363).

Washington, DC.



122

U.S. Department of Education, National Center for Education Statistics. (2015a).
Changes to the 2015-16 IPEDS Data Collections. Washington, DC. Retrieved
from https://surveys.nces.ed.gov/ipeds/VisChangesForNextY ear.aspx.

U.S. Department of Education, National Center for Education Statistics. (2015b). The
Condition of Education 2015 (NCES 2015-144). Washington, DC. Retrieved from
http://nces.ed.gov/programs/coe/.

U.S. Department of Education, National Center for Education Statistics. (2015c,
September). Demographic and Enrollment Characteristics of Nontraditional
Undergraduates: 2011-12 (NCES 2015-025). Washington, DC. Retrieved from
https://nces.ed.gov/pubs2015/2015025.pdf.

U.S. Department of Education, National Center for Education Statistics. (2016). The
Condition of Education 2016 (NCES 2016-144). Undergraduate Retention and
Graduation Rates.

U.S. Department of Education, National Center for Education Statistics. (2017).
Graduation Rates for Selected Cohorts, 2008—13,; Outcome Measures for Cohort
Year 2008; Student Financial Aid, Academic Year 2015—16; and Admissions in
Postsecondary Institutions, Fall 2016: First Look (Provisional Data) (NCES
2017-150rev). Washington, DC. Retrieved from
https://nces.ed.gov/pubs2017/2017150rev.pdf.

U.S. Department of Education, National Center for Education Statistics. (2018). Digest of
Educational Statistics 2018. Table 303.45. Total fall enrollment in degree-

granting postsecondary institutions, by level of enrollment, sex, attendance status,



123

and age of student: 2013, 2015, and 2017. Retrieved from
https://nces.ed.gov/programs/digest/current tables.asp.

U.S. Department of Education. (2015, July 27). Fact Sheet: Focusing Higher Education
on Student Success. Washington, DC. Retrieved from
http://www.ed.gov/news/press-releases/fact-sheet-focusing-higher-education-
student-success# ftn7.

Vrieze, S. I. (2012). Model selection and psychological theory: A discussion of the
differences between the Akaike information criterion (AIC) and the Bayesian
information criterion (BIC). Psychological Methods, 17(2), 228-243. Retrieved
from https://doi.org/10.1037/a0027127.

Wang, X., & Wickersham, K. (2014). Postsecondary co-enrollment and baccalaureate
completion: A look at both beginning 4-year college students and baccalaureate
aspirants beginning at community colleges. Research in Higher Education, 55(2),
166-195.

Ward, L., Siegel, M., & Davenport, Z. (2012). First-generation college students:
Understanding and improving the experience from recruitment to commencement.
San Francisco, CA: John Wiley.

Welsh, J. F., Petrosko, J., & Taylor, H. (2006). The school-to-college transition in the
context of educational reform: Student retention and the state policy process.

Journal of College Student Retention, 8(3), 307-324.



124

Xu, D. (2016). Assistance or obstacle? The impact of different levels of English
developmental education on underprepared students in community colleges.
Educational Researcher, 45(9), 496-507.

Yin, A. C., & Volkwein, J. F. (2010). Basic skills assessment. New Directions for
Institutional Research, 2010(S1), 65-77.

Zhai, L., & Newcomb, L. H. (2000). Factors That Influence Transfer Student Academic
Performance and Retention. (ERIC Document Reproduction Service No. ED 474-
482).

Zwick, R., & Sklar, J. C. (2005). Predicting college grades and degree completion using
high school grades and SAT scores: The role of student ethnicity and first

language. American Educational Research Journal, 42(3), 439-464.



125

Appendix: University of Minnesota Institutional Review Board Determination

LNIVERSITY OF MINNESOTA

T Cukes Covmpin Flman Bovovrck Privection M Faom Faill

FITe v B P B Beond,

NOT HUMAN RESEAFR.CH
September 3, 2020
Davnd Weerts

612-525-2289
dweerts@umn edu

Dear David Weerts:
Omn 9/3/2020, the TRB reviewed the following submission:

Type of Review: [Initial Stody
Tifle of Study: |Completion of Non-First-Time Undergraduate Students
Investigator: |David Weerts
IRB ID: |STUDY 00010792
Documents Reviewed [ HRP-303-Human-Research-Determination-Form NS
with this Submission: [20831.docx, Category: IRB Protocol;

The IRB deternuned that the proposed activity is not research involving human subjects as
defined by DHHS and FDA regulations. To armive at this determination, the IRB used
“WORKESHEET: Human Pesearch (HRP-310)." If you have any questions about this
determination, please review that Worksheet in the HRPP Toolkit Library and contact the
IRB office if needed.

Omgoing IRB review and approval for this activity is not required; however, this
determination applies only to the activities described in the IRB submission and does not
apply should any changes be made. If changes are made and there are questions about
whether IRB review is required, please submit a Modification to the IRB fora

Sincerely,

Jeffery Perkey, CIP, MLS
Senior IRB Analyst

Driven to Discover-



	Completion Rates by Student Type
	Purpose of the Study and Research Question
	Definitions
	Study Significance and Rationale
	Swail’s Geometric Model of Student Persistence and Achievement
	Social Factors
	Financial Issues – Pell-Eligible
	Educational Legacy – First-Generation
	Educational Legacy – Gender
	Educational Legacy – Race/Ethnicity
	Maturity – Age
	Family Influence – Marital Status
	Family Influence – Student-Parent
	Social Lifestyle – Enrollment Intensity

	Cognitive Factors
	Aptitude – Developmental Education Placement
	Quality of Learning – First-Term Grade Point Average

	Summary
	Institutional Context and Unit of Analysis
	Data Collection
	Data Sources
	Sampling
	Human Subjects Review and Confidentiality Measures

	Adapted Geometric Model of Student Persistence and Achievement
	Dependent Variable
	Independent Variables
	Financial Issues
	Educational Legacy
	Maturity
	Family Influence
	Social Lifestyle
	Aptitude
	Quality of Learning


	Method of Analysis
	Data Modeling
	Full Model
	Correlation Tests
	Additional Models Tested
	McFadden Pseudo-R2
	Bayesian Information Criterion
	Likelihood Ratio Test

	Final Model
	Contributions to Conceptual Framework
	Educational Legacy
	Family Influence
	Financial Issues
	Maturity
	Social Lifestyle
	Aptitude
	Quality of Learning

	Limitations of the Study
	Primary Contributions and Implications for Future Research
	Implications for Policy and Practice

