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ABSTRACT
This quantitative study examined the student records of a California
community college recognized as a dual enrollment leader in the state. The
purpose of the study was to evaluate the influence of demographic and academic
variables on college persistence for underserved students that participated in
dual enrollment programs. Chi-Square analyses were conducted using data
collected from the research site to determine if there was a difference in college
persistence between students that participated in dual enrollment and those that
did not. The results of the analyses reflected that a greater than expected
number of dually enrolled students persisted in college and a lesser than
expected number of non-dually enrolled students persisted in college. Put
differently, there was a significant positive difference in college persistence
between students that participated in dual enrollment and those that did not. In
addition, logistic regression analysis was performed to determine if a dual
enrollment math, English, or career and technical education course taken by
underserved students predicted college persistence. Dual enrollment math and
CTE courses were found to be significant predictors of college persistence. This
study also discovered that, in general, a disproportionately lower percentage of
African American and male students persisted in college.
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CHAPTER 1
INTRODUCTION
In response to the federal government’s 2010 student equity goal calling
for all high school graduates to be prepared for college and the workforce (U.S.
Department of Education, 2010, p. 3), states retooled their education systems to
meet this aim. However, recent research reflects ongoing and expanding
educational inequity (Castro, 2013). Additionally, educational initiatives such as
Obama’s (2009) American Graduation Initiative, while well-intentioned, are
complicating the problem of inequity by recognizing community colleges for the
number of credentialed students they produce and not for the access they
provide to underserved students (Bragg & Durham, 2012). The American
Graduation Initiative received inadequate funding (Hofmann, 2012) and
consequently this particular initiative––a driving force behind the nation’s college
completion agenda––has the potential to adversely affect the nation’s longstanding equity agenda by causing community colleges to redirect resources
away from student access and toward college completion (Bragg & Durham,
2012).
Community colleges are recognized internationally for providing the
nation’s increasingly diverse student population with access to affordable higher
education (Boggs, 2004). Their mission includes workforce development for the
purpose of providing adults with the necessary skills and education to obtain
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employment. The benefits of workforce development are known to extend
beyond the students themselves, enhancing the well-being of the communities in
which students reside (Duncan & Ball, 2011). However, community colleges are
continually pressured to do more without being provided the resources to support
the increased demands (Dowd & Shieh, 2014). Efforts by the federal
government, state governments, and accrediting bodies to hold colleges
accountable for increased completion rates results in colleges allocating their
limited resources toward students who are more likely to graduate and away from
underserved students that need additional resources to access and succeed in
college (Bailey & Morest, 2006). In other words, the push for increased
completion rates could lead to encouraging enrollment in college of only those
students that have a high probability of persisting and achieving credential
completion (Bailey & Morest, 2006). In an effort to assist students with the
transition from high school to college, particularly those students that face
economic and social challenges, many states implement educational initiatives
that allow students to enroll in college courses while enrolled in high school
(Bailey & Morest, 2006; Hofmann, 2012). These initiatives, referred to as dual
enrollment (DE) programs, are supported by a limited body of research regarding
their effectiveness in helping students transition from high school to college
(Hofmann, 2012). More research is necessary to understand the student
population partaking in DE and the efficacy of DE in serving as a conduit
between college access and completion (Taylor, 2015). To this end, this study
examined a DE program offered by a California community college and its effect
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on college persistence as a means of bridging the divide between the completion
agenda and equity agenda.
Background of the Problem
Legislators and higher education leaders across the nation created
policies over the past half-century intended to expand college enrollment (Perna,
Rowan-Kenyon, Bell, Thomas, & Li, 2008). They also enacted policies at the
federal, state, and institutional levels to increase equity for underserved students
who face barriers to college access (Bragg & Durham, 2012). Various financial
aid programs such as Pell Grants and federal legislation such as the Higher
Education Act of 1965 are examples of policies intended to address equity and
access (Bragg & Durham, 2012). The Higher Education Act, for example, is a
federal policy that authorized the allocation of grants to assist low-income high
school graduates with overcoming financial barriers associated with accessing
postsecondary education (Walsh, 1965). Community colleges are resolute in
upholding these policies, serving as an entryway to higher education for
underserved students (Dowd, 2007). Of particular importance is the open access
policy adhered to by nearly all U.S. community colleges. Underserved students
would have a diminished presence in higher education without such an equity
policy (Bragg & Durham, 2012; Everett, 2015).
Equity
Bailey and Morest (2006) viewed equity policy as providing underserved
students with college readiness, access to college, and increased likelihood of
success. Underserved students are defined “as low-income students, those who
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are the first in their families to attend college, and students of color” (Green,
2006, p. 21). While equity can be merely defined in terms of equal access,
exclusive of success, Bragg and Durham (2012) argued that access and success
are inseparable. This is why community colleges as providers of equitable
access evolved over time to include support for underserved students to help
them overcome the challenges they face in achieving college success.
The Truman Commission report in 1947 was the catalyst that resulted in
the designation of community colleges as a primary access point for higher
education. Consequently, community colleges experienced exponential growth
in enrollment and a more diverse student population (Gilbert & Heller, 2013).
However, the ethnic diversity found in the nation’s community college student
population has remained disproportionately lower than that found in the nation as
a whole (Bragg & Durham, 2012). The disproportionate diversity among
community college students to the general population is not about the lack of
desire of high school students to attend college (Bragg, Kim & Barnett, 2006;
Green, 2006; Venezia, 2001). Furthermore, over half of the students that
continue onto college in the U.S. aim to achieve a bachelor’s degree (GoldrickRab, 2010; Venezia, 2001). The disproportionate diversity is due to the nation’s
K-12 education and postsecondary education systems operating independently
of each other (Hoyle & Kutka, 2008). The autonomous nature of the two
educational systems has resulted in students being underprepared to enter or
complete college. Roughly half of incoming college students are underprepared
for college-level coursework and require developmental education (Hoyle &
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Kutka, 2008; Goldrick-Rab, 2010). Underserved students are particularly
affected by the lack of unity between K-12 and higher education (Hoyle & Kutka,
2008). Underserved students often encounter disparities associated with their K12 education such as the lack of quality instruction, limited parental participation,
and inadequate financial support that make the pathway to college increasingly
difficult (Engberg & Wolniak, 2009).
Karp (2015) added to the dialogue above by arguing for the need for
collaboration and structural reform between the nation’s secondary and
postsecondary education systems to eliminate the disconnection. Karp likened
the disconnection to a leak in our education systems. Many students, especially
the underserved, leak out of the “pipeline” that leads to college completion. This
attrition occurs because the nation’s K-12 education and postsecondary
education systems operate independently of each other (Hoyle & Kutka, 2008).
The systems must work together to create a seamless transition for students
from high school through college completion (Karp, 2015). This is where DE
plays an important role.
Dual Enrollment
DE, also referred to as concurrent enrollment, has been a part of higher
education since the 1970’s. DE students enroll in college courses while dually
enrolled in high school (Hebert, 2001). The catalyst behind this concept was a
report by the Carnegie Commission that viewed DE as a means of expediting the
achievement of a bachelor’s degree after graduating from high school (Hebert,
2001; Hunt & Carroll, 2006).
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DE is one of several high school-to-college transition programs that
provide students with academic pathways intended to support access and
success (Bragg et al., 2006). It has become a popular method of preparing
students for college, but access to it has often been limited to high achievingstudents (An, 2012). However, around the start of the 21st century, high schools
and colleges began to take steps toward opening up DE to all students,
especially underserved students who have historically found college inaccessible
due to barriers to entry or lack of college readiness (Karp, Calcagano, Hughes,
Jeong, & Bailey, 2007). DE programs offer a number of benefits such
as reduced education costs, increased persistence rates, and college completion
(Ganzert, 2014). For these reasons, DE will most likely continue to increase in
popularity and application. However, research of DE practice and policies must
continue to assure that the needs of an increasingly diverse student population
are met (Ganzert, 2014).
As educators seek ways to ensure more students attain college
credentials, DE is widely embraced as a means of assisting students, particularly
the underserved, with the transition from high school to college (Stuhl & Vargas,
2012). However, underserved students remain underrepresented in DE
programs. Additional research is necessary to identify DE strategies that will
result in greater participation by underserved students (Stuhl & Vargas, 2012).
Problem Statement
Morest and Karp (2006) brought to light that "developing the equity
agenda in DE is thwarted by the shortage of data" (p. 244). Colleges and high
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schools should be capturing, analyzing, and sharing data that provide evidence
of DE’s efficacy in meeting the needs of the underserved. Karp and Jeong
(2008) found that while DE continues to increase in popularity across the nation
as a method of increasing college readiness, access, and persistence, states
such as California have yet to develop comprehensive, fully integrated databases
that provide the necessary information to evaluate DE’s effectiveness in meeting
program goals. Consequently, in the absence of available statewide data, it is
incumbent upon individual college and school districts to use their own data to
evaluate DE programs. To that end, the problem this study addressed is the
limited knowledge of the influence that California DE programs have on college
persistence for underserved students.
Purpose Statement
The purpose of this quantitative study is to evaluate the influence of
demographic and academic variables on college persistence for underserved
students that participated in DE programs. To date, research on DE offers mixed
results in regard to the role it plays in affording underserved students higher
education access and success. DE policies differ from state to state. The
effectiveness of DE as an equity strategy in one state does not predict
effectiveness in another (Karp, Bailey, Hughes, & Fermin, 2004). There is
advocacy for the implementation of DE in California as a means of helping
underserved students with college attainment (Purnell, 2014), but there is not a
comprehensive body of research that substantiates the effectiveness of
California DE and the policies that support it. This study contributes to the base
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research by examining the data of a community college considered a DE leader
in the state, providing DE courses to over 2,500 students each semester. The
results of this study will further inform education leaders of the impact California
DE programs and policies have on equitable college access and persistence.
Research Questions
The purpose of this study was realized through quantitative analysis of the
following questions:
1.

What are the differences, if any, in college persistence between
students that participated in DE and those that did not?

2.

What are the differences, if any, in college persistence between
underserved students that participated in DE and those that did
not?

3.

What is the relationship between participation in DE math, English,
or CTE courses and college persistence?
Significance

The college participating in this study is representative of community
colleges throughout California faced with the challenges associated with helping
underserved students achieve college readiness, access, and persistence. DE
continues to grow in popularity, but numerous studies (Cowan & Goldhaber,
2015; Giani, Alexander & Reyes, 2014; Lichtenberger, Witt, Blankenberger &
Franklin, 2014; Pretlow & Wathington, 2014; Wang, Chan, Phelps & Washbon,
2015) have noted the limited body of evidence to support its purported
effectiveness. The significance of this dissertation study is its contribution to the
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limited research in California on the relationship between DE and college
persistence in order to determine DE’s effectiveness as a strategy for increasing
college readiness, access, and persistence. Policy makers, governing boards,
chancellors, college presidents, high school superintendents, deans, directors,
faculty, parents, and other community stakeholders will find the results of this
study beneficial. The findings inform the design of completion-centered
pathways that begin in high school and improve the equity of outcomes as
measured by college persistence.
Scope of the Study
This study focused on DE courses offered by a public Hispanic-serving
community college located in California. DE study participants are high school
students from local K-12 school districts that enrolled in courses offered by the
college.
Assumptions of the Study
There are three underlying assumptions of this study. The first
assumption is that data provided by the K-12 school districts and kept by the
community college are accurate. Second, this study assumed that the K-12
school districts gave students equal opportunity to participate in DE courses.
Finally, this study assumed that participation in DE courses was at the students’
discretion.
Study Delimitations
This study is focused on the effects of DE on college persistence at a
single two-year California community college. Data used in the analysis of this
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study excludes four-year colleges and universities. The outcomes of the analysis
are not reflective of DE’s effects on college persistence outside of California.
Delimiting this dissertation study to a single college reduces the potential for
variations in the data resulting from differences in DE access policies of colleges
(Struhl & Vargas, 2012).
Study Limitations
A limitation of this dissertation study is that because of its focus on a
single college with DE access policies unique to the institution the findings of this
study are not necessarily generalizable to other colleges (Struhl & Vargas, 2012).
Additionally, this study does not account for selection bias.
Several DE researchers (Allen & Dadgar, 2012; Bailey, Hughes. & Karp,
2003; Karp et al.,2007; Lerner & Brand, 2006; Stuhl & Vargas, 2012) identified
selection bias as a study limitation. The researchers were unable to control for
the probable biases that can be attributed to unobserved characteristics of DE
participants such as self-motivation to succeed regardless of one’s participation
in DE. Karp and Jeong (2008) noted that controlling for pre-existing
characteristics, including student socioeconomic and academic characteristics as
well as secondary education characteristics, will enhance the reliability of DE
research findings, but even this level of analysis will not eliminate the potential for
selection bias. The inability to control for unobserved characteristics might lead
to research findings that misrepresent DE's relationship to student success
(Giani, Alexander & Reyes, 2014). In this research study, central tendency of
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cumulative high school grade point average (GPA) was used as a method of
identifying the potential for selection bias. This is discussed further in Chapter 4.
Definitions of Key Terms
Definitions of key terms used in this study are listed below.
Achievement gap. The inequity in educational attainment between
students of differing ethnicities and socioeconomic status is referred to as an
achievement gap.
Duel enrollment (DE). DE, synonymous in this dissertation with special
admit, dual-credit, and concurrent enrollment, is defined as “students [that] are
enrolled in both high school and college but may not receive high school credit
for their college-level courses” (Bragg et al., 2006, p. 12). The definition
excludes college access initiatives including Advanced Placement, bridge
programs, credit-by-exam, virtual college, early college, middle college,
International Baccalaureate and articulation (Bragg et al., 2006).
General education. General education is defined as liberal arts or college
transfer education.
Participation. In this study participation is defined as taking at least one
dual enrollment course.
Persistence. This term is defined as consecutive semester-to-semester
college enrollment for three or more semesters immediately after graduating from
high school.
Selection bias. Selection bias is defined as choosing to take a DE course
due to motivation resulting from pre-existing collegiate educational goals.
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Success. Success refers to persisting in college toward the achievement
of an educational goal.
Underserved students. Underserved students are “low-income students,
those who are the first in their families to attend college, and students of color”
(Green, 2006, p. 21).
Organization of the Dissertation
Chapter 1 offered the background regarding the role DE plays in
alleviating educational inequities for underserved and low-achieving students.
The need for additional research to validate DE’s effectiveness in closing the
achievement gap was discussed, as were the scope and key terms of the study.
Chapter 2 provides a review of the literature on DE and its relationship
with student equity and completion. Chapter 3 describes the analytical
framework and the methodology used in this quantitative study. Chapter 4
provides the findings of the analysis. Last, Chapter 5 presents the conclusion of
the study and recommendations for policy and practice.
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CHAPTER 2
REVIEW OF THE LITERATURE
College access, persistence, and completion, particularly for underserved
populations, are an increasing national concern and priority (Pretlow &
Wathington, 2014). As more pressure is placed upon educators to increase the
number of students who attain college credentials, DE courses are increasing in
popularity as a means of assisting students with the transition from high school to
college (Giani, Alexander, & Reyes, 2014). The purpose of this study was to
further the research on the efficacy of DE as a strategy for increasing college
persistence for underserved students. The sections of this chapter that follow
include the theoretical foundation of this study and a review of empirical research
related to DE. The review of the scholarly empirical literature consists of four
themes: equity for underserved students, DE efficacy, advocacy for DE
programs, and local, state, and national policies and issues. This chapter
concludes with a summary that confirms the purpose of this study and indicates
the contents of the following chapter.
Theoretical Foundation
The theoretical model guiding this study and informing its design is Tinto’s
(1975) theory of persistence. There are critics of this theory that believe it does
not take into consideration all factors associated with postsecondary student
persistence (Metz, 2004; Torres & Solberg, 2001). However, the theory offers an
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explanation of student persistence and a foundation on which to build that affirms
the purpose of this study. Four decades later after developing the theory, Tinto
has remained steadfast in researching student persistence and assessing the
body of knowledge that surrounds it, adapting his theory accordingly and
identifying what has yet to be done to help students succeed in college (Tinto,
2015).
Tinto’s Theory of Persistence
Tinto’s (1975) theory of persistence is based on longitudinal research that
found persistence in higher education related to various factors within and
outside of the college environment. Factors include the social and academic
characteristics of the college, individual student characteristics, the student’s
educational achievements, and influences of family. These factors constitute a
variety of relationships that determine whether a student drops out or persists in
college.
According to Tinto (1975), student characteristics such as educational
goal commitment, intellectual ability, values, perceived fit, and social assimilation
in college are factors affecting persistence. Educational goal commitment is
reflective of a student’s disposition toward college and the likelihood of
completion. Level of commitment is essentially a determinant of persistence.
Intellectual ability as evidenced by prior scholastic performance is another
indicator of college continuance. Whether or not a student finds value in
education also affects that student’s willingness to persist. Additionally, prior and
current academic performances play a role in the process. The relationship
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between these student characteristics and other college characteristics, such as
educational quality and social culture, affect student persistence and completion.
Tinto (1975) expressed concern over the lack of research on student
ethnicity and its correlation to persistence in college. He recommended
additional research for the purpose of understanding the relationship between an
institution’s academic and social structures and its ability to retain students of
different ethnicities.
Tinto and the Evolution of Persistence Theory
In 1982, Tinto presented an assessment of where theory and practice
stood in addressing college student dropout and where researchers and
practitioners must direct their attention moving forward. He was particularly
critical of his 1975 theoretical model, noting that it focused on the effect that
social systems within different institutional structures had on student attrition and
placed lesser emphasis on the effect that students’ characteristics, demographics
and environment external to the institution had on attrition. He felt that his model,
along with the models of some of his colleagues, did not address all of the factors
affecting student persistence. Tinto specifically pointed to his model’s cursory
attention to such factors as the cost of college, individual student experiences,
the differences between two and four-year institutions, and how student transfer
might erroneously be accounted for as dropout.
Tinto (1988) furthered his research on those student attrition factors that
demanded a greater level of analysis. He found that the circumstances leading
to dropout differed depending on how far along the student was in the college
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process. In other words, the persistence challenges that students encountered
differed from one year to the next. The first year of college was identified as a
critical juncture in regard to student persistence. Tinto used Arnold van
Gennep’s (1960) rites of passage theory, where a person passes from one stage
in life to another, as an analogy of what a student experiences upon beginning
their journey through college. The challenges for the student in becoming a
member of the college community are great at the onset and will continue in
stages over time. Assisting students with overcoming the challenges they face in
their first year can have a positive impact on student persistence (Tinto, 1988).
Another factor that Tinto and Russo (1994) felt necessary to address in
greater detail was student involvement in community colleges as it relates to
persistence. Students typically do not reside at two-year institutions as they do
at four-year institutions, making it difficult for students to become involved in the
learning process. Tinto and Russo pointed to the Coordinated Studies Program
(CSP) of Seattle Central Community College in Seattle, Washington as a
promising student involvement strategy entailing a collaborative learning
community that spanned across multiple disciplines and utilized the diversity of
its student participants as part of the course content. CPS provided students
with the social and academic integration that encourages students to persist in
college. Tinto (1997) conducted a longitudinal study to validate the effectiveness
of CPS. Results of the study showed that CPS students, in comparison to a
group of non-CPS students, had significantly greater involvement with faculty,
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peers, coursework, the arts, and the library. There were also significant gains in
persistence by CPS students.
A second assessment of the advances in persistence research, theory
and practice was presented by Tinto in 1998. According to Tinto (1998)
researchers had a fairly solid grasp on the elements that influenced student
persistence in college. However, challenges remained in the application of these
elements. Student services professionals were making headway through the
implementation of programs designed to retain students, but faculty were lagging
behind in their contribution to student persistence. Tinto pointed to the
importance of student involvement, particularly at community colleges where
students experience greater challenges in academic and social integration. He
also stressed the need for colleges and universities alike to implement strategies
that engage students during their freshman year. Restructuring classroom
pedagogy to encourage the sharing of knowledge between students and
effecting a collaborative environment among multiple disciplines for the purpose
of creating learning communities were emphasized as best practices. These
strategies can cause students to value each other in a manner that transcends
individual differences associated with gender, ethnicity, and socioeconomic
status.
Tinto (2006) once more evaluated the progress he and his colleagues had
achieved in researching student persistence. He presented a thorough review of
the literature surrounding student persistence, remarking on a number of findings
that shaped theory and practice. Tinto noted how persistence theory shifted
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away from a deficit-based model that focused on students’ inability to succeed in
college. Theorists realized that the institution held the key to student retention
through its ability to involve students in the learning process. Furthermore, initial
studies and practices neglected to include the differences between two and fouryear institutions, student demographics, and student characteristics in their
theoretical models. Tinto specifically brought attention to his error in arguing that
students needed to separate from their past in order to persist in college. It is
now evident that staying connected to family, friends, culture, and other aspects
of one’s life external to the institution can play a vital role in college success
(Nora, 2001). Tinto (2006) also shed light on his unintentional bias toward
privileged students. For several years Tinto argued that persistence in college
was dependent upon a student’s social integration outside of the classroom, but
for many students, especially those attending two-year institutions and working
full-time with families to support, social integration outside of the classroom is
nearly impossible. In 2006 Tinto advocated for operationalizing student
involvement within the classroom through the training and support of faculty for
the purpose of implementing and sustaining programs that meet the diverse
needs of students. He emphasized the need to combine student persistence
research with other student success initiatives to confront the greater challenge
of educating all students.
After decades of research, student retention in higher education remains
an ongoing problem. Recently, Tinto (2015) took a different approach to student
retention and researched the motivation experienced by students that causes
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them to persist in college. This view of persistence from the students’
perspective is intended to further inform efforts of institutions in helping students
succeed in college. Tinto identified self-efficacy, sense of belonging, and the
perceived value of curriculum as three motivational factors that cause students to
persist. Students that possess self-efficacy believe that they are capable of
achieving success in college. A sense of belonging allows students to take
ownership of the educational process. Lastly, students are motivated to persist
when they find value in what they are being taught. Ways in which institutions
can promote these motivational factors in students include providing multiple
types and levels of support services by trained faculty and staff, engaging with
students at the onset of and throughout their educational experience, conducting
critical pedagogy in the classroom, and contextualizing instruction in a manner
that allows students to apply what they learn (Tinto, 2015).
Critics of Tinto’s Theory
Metz (2004) identified Bean, Pascarella, Terenzini, and Tierney as
scholars critical of Tinto’s (1975) persistence theory. Tierney (1992) believed
Tinto misinterpreted Van Gennep’s (1960) rites of passage theory in how he
applied it to the social integration aspect of his persistence theory. While Van
Gennep spoke of rites of passage existing within one culture, Tinto used rites of
passage to explain how a student becomes initiated into the culture of the college
without consideration of the cultural background of the student and how the
student’s cultural background might conflict with the culture of the college.
Furthermore, Tierney pointed out that the rite of passage in many cultures is not
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optional for the participants. Tinto’s attempt to equate this ritual to persisting in
college or choosing the option to depart from college is inaccurate. In other
words, according to Tierney, Tinto misused the terminology. Despite this
shortcoming of Tinto’s theory, both Metz (2004) and Tierney (1992) credited
Tinto for creating a theoretical foundation for student persistence research. As
Tierney (1992) stated, “Tinto is the first to acknowledge that his model is not
perfect” (p. 607).
As noted by Tinto’s critics, his theory of persistence does not thoroughly
address all of the issues surrounding student persistence, particularly those
issues that are more commonly found among underserved students. However,
Tinto’s theory and subsequent work provide a framework that effectively supports
the purpose of this study on DE as one of several strategies to help underserved
students gain access to and persist toward college completion. For instance, the
three motivational factors of self- efficacy, sense of belonging, and perceived
value of curriculum identified by Tinto (2015) as reasons for student persistence
align with the advantages of DE as noted by Purnell (2014) in her study on DE
and underserved students. Purnell (2014) found the advantages of DE to include
college integration early on, a chance to build the skills needed for college
access, and the confidence to succeed.
Review of the Scholarly Empirical Literature
This extensive review of the research relating to the dissertation topic
concludes with the conceptual framework and chapter summary.
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Equity for Underserved Students
Bragg et al. (2006) researched several methods for increasing college
attainment for underserved students. According to government surveys, the
majority of high school students desire to attend college (Bragg et al., 2006;
Green, 2006; Venezia, 2001). However, barriers to college access remain for
underserved students in spite of the numerous support services offered to assist
them and the efforts by institutions to better align high school and college
curricula. Underserved students need more alternatives such as bridge
programs, articulated college courses, and DE programs to help them gain
access to and succeed in college (Bragg et al., 2006).
Equity can be defined as providing underserved high school students with
college readiness, access to college, and success (Bailey & Morest, 2006; Bragg
& Durham, 2012). Within higher education, community colleges are leaders in
access and equity. However, there are trends that challenge these efforts
(Bailey & Morest, 2006). The Obama American Graduation Initiative of 2009 has
caused post-secondary institutions to shift focus away from access and toward
completion (Bragg & Durham, 2012). Colleges that have a long-standing
tradition of supporting underserved students that lack college readiness are
facing hard decisions in managing their admissions policies. Increases in
completion rates are more easily met when limited resources are directed toward
those students that are more likely to achieve a certificate or degree (Bragg &
Durham, 2012).
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Castro (2013) pointed to another challenge for colleges in their efforts to
assist underserved students: the revised Elementary and Secondary Education
Act published by the Obama administration in 2010. The act states that all high
school graduates should be prepared for college and entry into the workforce.
However, two issues continue to challenge the nation’s education system in
complying with Obama’s readiness agenda. The first issue is the ongoing
prevalence of inequity in education; the second issue is the means by which
college readiness is assessed and the negative affect it has on students, in
particular those that are underserved. New methods of intervention in
postsecondary education that consider the complex needs of underserved
students and motivate them to succeed are necessary for achieving college and
career readiness (Castro, 2013).
According to Bailey and Morest (2006), it is not uncommon among
community colleges to find the majority of first-time students struggling to perform
due to lack of college readiness. To combat this problem, higher education is
partnering with secondary schools to better prepare high school students for
transition to college. DE is one strategy where high schools and colleges partner
in educating the nation’s increasingly diverse student population (Bailey &
Morest, 2006).
Dual Enrollment Efficacy
DE has become a popular means of college access where students are
able to experience college and obtain college credits while simultaneously
enrolled in high school (D'Amico, Morgan, Robertson, & Rivers, 2013). DE has
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its origins in providing advanced high school students the opportunity to pursue
more challenging college-level studies. Although in recent years, DE has
become popular for transitioning underserved students into college (Harnish &
Lynch, 2005; Bailey & Morest, 2006; Estacion, Cotner, D’Souza, Smith &
Borman, 2011). A gap exists between the instruction students receive in high
school and the preparation these students need to succeed in college or in the
workforce. Research studies found that DE can bridge this gap (Harnish &
Lynch, 2005; Kiouses, 2014; Stephenson, 2013). The purported benefits of DE
led most states to offer DE in some form (Harnish & Lynch, 2005).
State-level research, together with local and national research, is ongoing
to determine the efficacy of DE, particularly as a means of preparing for and
gaining access to college. Harnish and Lynch (2005) found that DE in the state
of Georgia gave students the opportunity to experience college-level course work
and simultaneously gain skills that could lead to employment. Karp and Hughes
(2008) of Columbia University’s Community College Research Center, using data
from Florida and New York, concluded that students who participated in career
and technical education DE courses were more likely to continue enrolling in
college over those who did not. The findings of Kim and Bragg (2008), based on
DE data for community colleges in the states of Ohio, Texas, Florida, and
Oregon, generally suggest that dual enrollment has a positive influence on
preparing students for college as well as the retention of students in college.
This study also found a significant relationship between DE reading, writing, and
math courses taken by students and their level of college readiness. A California
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DE study conducted by Rodríguez, Hughes, and Belfield (2012) found that
underserved students had increased high school graduation rates and persisted
in universities at a higher rate compared to their peers who did not participate in
DE. Speroni (2011) conducted a quantitative analysis using Florida’s DE
admissions data to determine the effect of taking a DE course on the transition to
college of low-performing students and after controlling for selection bias, found
that taking a DE algebra course had a significant effect on college attainment and
success.
The aforementioned findings of Kim and Bragg (2008) and Speroni (2011)
regarding the significant relationship between DE math and college readiness are
supported to a large degree by other studies that found a similar relationship
between math and success in college. After controlling for selection bias,
Aughinbuagh (2012) found that high school students who took advanced math
courses such as algebra II, pre-calculus, trigonometry or calculus were
approximately 1.33 times more likely to attend college prior to the age of 22 when
compared to high school students that did not take such courses. Adelman
(1999) reviewed longitudinal studies conducted by the National Center for
Education Statistics and concluded that the intensity and quality of student math
achievement in high school above Algebra 2 was a leading indicator of college
persistence and degree attainment. Phelps and Chan (2016) found that DE
students who attained high scores on their community college math assessment
test experienced a greater level of educational achievement. Giani et al. (2014)
discovered that DE math was the most significant predictor of college completion.
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Students that participated in DE math courses were approximately 1.3 to 1.9
times more likely to achieve college completion. However, not all of the research
findings regarding the effectiveness of DE are positive.
With the exception of taking a DE algebra course, Speroni (2011) found
no evidence that taking DE courses had an effect on college attainment of lowperforming students. Even though Harris (2003) claims that DE has benefited
the state of Virginia since 1988, a study conducted by Pretlow (2014) found that
dual enrolled students in the state of Virginia who first attended a community
college with the intent of obtaining a baccalaureate degree were less likely to
achieve their goal. Another Virginia study conducted by Pretllow and Wathington
(2014) to determine the effect of the state’s 2005 policy change to increase DE
participation found that the increase occurred, but the underserved portion of the
state's population did not benefit proportionately. Pretlow and Wathington’s
study offers evidence that more research is required to determine DE’s effect on
college access for underserved students.
While DE is used as a vehicle for supporting college access, it is also
seen as a tool for increasing student success (D'Amico et al., 2013). Allen and
Dadgar (2012) evaluated College Now, New York University’s long-standing DE
program, affirming that it increases GPA and the attainment of college credits.
Utilizing data from the National Center for Education Statistics (NCES), An
(2012) found DE had a positive effect on educational attainment among students
with low socioeconomic status (SES). Further research by An (2013) using
NCES data showed that there was a significant positive difference in transition to
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and persistence in college by low SES students that participated in DE. In a
recent study, An (2015) confirmed that DE students, including the underserved,
are more motivated and engaged in school. An’s (2015) study validated a similar
study conducted by Smith (2007) that determined dually enrolled students have
greater educational aspirations. Wang, Chan, Phelps and Washbon (2015)
determined that there is a significant positive relationship between DE and the
completion of four academic terms at a community college. A causal
comparative study conducted by Jones (2014) analyzed the college readiness of
DE participants in their first year of postsecondary education as full-time students
at both a community college and a university in Texas. GPA and persistence
rates of full-time first-year college students who participated in DE were
significantly higher than students of similar standings who did not participate in
DE. Vargas, Roach, and David (2014) researched Oklahoma’s EXCELerate
Program, a pilot DE program that removed barriers to entry for underserved
students. African American and Hispanic student college enrollment increased
by approximately 300%. The semester-to-semester persistence rate of juniors
and seniors as measured by their enrollment in a second college course was
almost 90%. The success of the program led to a request for state-level policy
changes in DE admissions requirements and associated participation costs.
DE not only increases the probability of college access and persistence, it
also increases the probability of credential achievement for students (Ganzert,
2014; Giani et al., 2014). Cowan and Goldhaber (2015) found that DE students
of Washington State’s Running Start Program were more likely to continue in
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college and obtain a credential within 12 months of graduating high school. A
North Carolina study conducted by Ganzert (2014) showed a significant positive
difference in first-year GPA and graduation rates of DE students in comparison to
non-DE students.
Advocacy for Dual Enrollment Programs
High schools and colleges that implement DE are leading the way in
education reform by developing relationships that facilitate better alignment of
curriculum and by giving all students the opportunity to experience college
(Hugo, 2001; Hunt & Carroll, 2006; Karp, 2015). DE is known to result in
successful student outcomes. An outcome of particular importance is
completion. It is becoming increasingly difficult to find a livable wage with only a
high school diploma (Karp, 2015). Education reform is necessary for individual
and national economic vitality. DE can lead the reformation of higher education
toward fulfillment of the U.S. completion agenda (Hofmann, 2012; Karp, 2015).
DE is a policy instrument that can alleviate low college completion rates
and assist in meeting employer demand for college-educated workers (Bailey &
Morest, 2006; Farrell & Seifert, 2007; Krueger, 2006). States such as Florida,
Minnesota, New York, Utah, and Washington that have expanded access to DE
have seen substantial increases in college enrollment by underserved students
(Krueger, 2006). Florida students that participated in DE were less likely to take
developmental courses and more likely to graduate college than students who
did not participate in DE (Speroni, 2011).

28
The mission of City University of New York’s DE program is to help
underserved students enter college without the need for developmental
education in order to increase the likelihood of persistence and completion
(Hoffman, 2005; Hoffman, Vargas, & Santos, 2009). Underserved students are
more likely to need developmental coursework and consequently struggle to
persist in college due to the time they spend completing below-college-level
coursework (Hunt &Carroll, 2006). DE is a strategy for alleviating the need for
developmental education (Rutschow & Schneider, 2011).
DE programs help underserved students become college ready and
continue with their education (Bailey et al., 2003). Such programs save time and
money toward the completion of a degree (Giani, Alexander & Reyes, 2014; Hunt
& Carroll, 2006; Morest & Karp, 2006). Colleges and high schools that enter into
DE partnerships also save money by sharing in the cost of expensive equipment
required for many CTE courses and leveraging each other’s support services to
assist the underserved student (Morest & Karp, 2006). Additionally, DE serves
as a recruitment tool for colleges (Bailey et al., 2003; Harnish & Lynch, 2005;
Stephenson, 2013) and assists them in maintaining enrollment and financial
stability (Morest & Karp, 2006).
Hoffman et al. (2009) looked across the nation at what states were doing
to increase student persistence and college completion. The researchers shed
light on the number of states that elected to raise the bar on academic standards
to essentially force all high school students to obtain a college preparatory
education. They argued for DE as an alternative to this method of forcing college
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readiness, particularly for underserved students. The success of DE programs in
New York, Florida, and North Carolina were highlighted as exemplary programs
that provided students with pathways from high school to college (Hoffman et al.,
2009).
Karp (2012) expressed a related concern, contending that policymakers’
perspectives of DE need to be redirected from those that see this strategy as a
means of enhancing the skills of students that are already academically inclined
to those that see DE as a means of preparing students for college. Research
has found that even those students who are academically inclined are challenged
with persistence in college. In other words, success in college involves more
than good academic skills. Policymakers should view DE’s primary purpose as
college readiness for all students (Karp, 2012). DE helps the high school student
transition into the role of a college student (Hugo, 2001; Karp, 2012).
Hoffman et al. (2009) pointed to a 2006 study conducted by NCES that
provided evidence of the vast growth in the number of students across the nation
participating in DE. They saw this as an indication that programs are being
redesigned or developed to be more inclusive in an effort to increase equity for
underserved students, especially in rural areas. States must adopt policies and
practices that support DE.
The Illinois legislature passed the Dual Credit Quality Act of 2009. This
act speaks of the benefits of DE and sets standards for maintaining consistent
program quality and improvement. However, a task force responsible for
developing the act determined that there was limited evidence validating the
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effectiveness of the state’s DE program. This prompted Lichtenberger et al.
(2014) to conduct a quantitative analysis of the program. The results of the
analysis showed that DE was associated with a highly significant increase in the
likelihood of students enrolling in college. The study was used to make the case
to the Illinois legislature that expanded DE offerings to underserved students will
help the state meet its 2025 completion agenda goals (Lichtenberger et al.,
2014).
Karp (2015) argued that DE’s importance as a strategy for college
completion is equal to its importance as a strategy for student equity. The equity
agenda has found a valuable partner in DE as many underserved and lowincome students found their way to college on the path created by it. The practice
of DE requires sound policy, careful planning that includes integration with
student services, and good execution to assure that all students have access to
and are prepared to succeed in college (Karp, 2015). DE has become a trend in
education to the extent that an association known as the National Alliance of
Concurrent Enrollment Partnerships was formed to be the hub of best practice
and policy (Hofmann, 2012; Karp, 2015).
Local, State, and National Policies and Issues
Evenbeck and Johnson (2012) feared that students would suffer under the
nation’s completion agenda due to the potential of a reduction in the quality of the
education received for the sake of more quickly accumulating credits toward a
degree. DE is of particular concern. It undermines the findings of studies
conducted in the mid 1980’s that claimed good education was a result of high
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expectations, involvement in learning, assessment, and feedback. According to
Evenbeck and Johnson (2012), students may receive college credit for the
equivalent of high school courses taught by unqualified instructors. Evenbeck
and Johnson pointed out that DE courses are often not reviewed for the level of
rigor that ensures collegiate achievement. The push toward graduation might
result in students not developing the values and skills needed to succeed in the
workforce or graduate education programs. They cautioned that policymakers
must take the necessary measures to prevent policies in support of DE from
doing more harm than good to students.
Karp et al. (2004) reported that DE legislative policies vary from state to
state. Some policies allow for the advancement of DE while others restrict it.
States are concerned with adopting DE models where funding is spent wisely
and courses meet college standards for quality and rigor (Harris, 2003; Karp et
al., 2004; Lichtenberger et al., 2014). Consequently, state DE policies can
conflict with meeting the needs of underserved students (Karp et al., 2004). For
example, Pretlow and Wathington (2013) found that the state of Virginia’s college
graduation initiative resulted in selective availability of DE. High schools largely
populated by underserved students were not provided with the opportunity to
participate in DE.
Morest and Karp (2006) identified other concerns with DE that affected its
acceptance by college faculty including job reductions, unqualified high school
faculty teaching college courses, and the immaturity of high school
students. Conversely, high school faculty and counselors feel they are losing
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their brightest students to college courses. They see DE as causing reduced
enrollment in honors classes and changing the overall academic
atmosphere. High school administrators claim DE adversely impacts budgets
(Morest & Karp, 2006). Giani et al. (2014) have not found much evidence to
support such claims. D’Amico et al. (2013) reported that the state of South
Carolina overcame such concerns by enacting policies that limit DE participation
to only high school juniors and seniors who are considered capable of collegelevel coursework. Faculty teaching DE courses must meet college qualifications
and teach courses in accordance with college standards. Of note is the state’s
decision to make DE courses transferable between South Carolina public higher
education institutions as long as they meet the state’s articulation policies
(D'Amico et al., 2013).
Florida has led the way in support of DE. The state established the
Accelerated Mechanism Program in 1979, a DE initiative supported by legislation
(Hunt & Carroll, 2006). It is one of the oldest programs of its type in the country.
Hunt and Carroll (2006) studied this program to assess the effect on DE that
resulted from a law that was passed to limit class size. Schools had to add more
classrooms and the added expense resulted in the elimination of high-schoolbased academic and vocational DE programs, particularly in rural districts that
educated mostly underserved students. To overcome this problem, a rural
serving community college began offering online and face-to-face DE courses
during off hours at high schools. However, state universities would not accept
the course credits unless they were tied to an associate degree (Hebert, 2001;
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Hunt & Carroll, 2006). Consequently, high school counselors discouraged
students from taking DE courses (Hunt and Carroll, 2006).
Pretlow and Wathington (2014) presented another concern with Florida’s
DE policy. Participation in DE requires a minimum GPA of 3.0, making it difficult
to determine the effect of DE on student outcomes and how it might benefit all
students, particularly those that are underserved. The results of comparing the
performance of dual enrollees to non-dual enrollees in Florida would look
considerably different to a similar DE comparison conducted in a state such as
Virginia that has no minimum GPA requirement (Pretlow & Wathington, 2014).
While Pretlow and Wathington (2014) viewed Florida’s policies as restrictive,
states such a California had loosely defined DE policies that have led to
accusations of abuse.
According to Evelyn (2003), California community colleges were accused
of fraudulently reporting participation in DE. The tripling of participation in DE
from 1992 to 2001 led to a statewide investigation of DE programs. Colleges
were suspected of using DE to meet enrollment targets for funding as mandated
by the state. Consequently, the Concurrent Enrollment of Pupils in High School
and Community College Act of 2003 was passed to control DE. Skinner (2015)
issued a legal advisory on behalf of the California Community College
Chancellor’s Office providing its interpretation of the legislation. Limits were
placed on the number of high school students that could dually enroll in courses
offered by a participating community college. Certain conditions must be met for
students to participate in DE, such as signatures of approval from the students’
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parents and school principal. Students are only allowed to dually enroll in
courses for the purpose of scholastic or vocational advancement. DE course
offerings, regardless of their location, must be open to the general public if the
participating college expects to receive state funding for conducting them
(Skinner, 2015).
Conceptual Framework
Two overarching concepts comprise the conceptual framework for this
study. The first concept is research that has investigated DE’s impact on equity
in higher education for underserved students. The second concept is research
that has demonstrated the efficacy of DE at increasing college access,
persistence, and completion.
Chapter Summary
Freeman (2007) stressed the need to provide underserved students with
options and guidance in defining their career ambitions and the path they must
pursue to be successful. Underserved students are often overlooked and left to
their own devices to succeed. Policies must be adopted to facilitate their
inclusion (Freeman, 2007).
Education policies are a driving force in the support of underserved
student equity and college access. Various financial aid programs are examples
of policies intended to address equity and access. Federal education initiatives
that focus on completion cannot be allowed to diminish efforts toward equality for
underserved students. Equity, access, and college success must go hand-inhand (Bragg & Durham, 2012; Green, 2006).
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Hoffman (2005) advocated for DE as an equity strategy for facilitating
access to and success in college for underserves students. Fleischman and
Heppen (2009) considered DE a promising means of reforming the nation’s K-12
system in how it prepares students to succeed academically beyond high school
(Fleischman & Heppen, 2009). This advocacy for DE also comes with
recommendations for more research to assess DE’s effectiveness (Hoffman,
2005; Fleischman & Heppen, 2009; Taylor, 2015).
Chapter 3 provides the research methodology used in this dissertation
study. The methodology includes the selected research design, methods, and
data analysis for addressing the research questions.
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CHAPTER 3
METHOD OF INQUIRY
Community colleges are a primary point of entry to postsecondary
education for underserved students. This segment of the U.S. higher education
system supports student equity by providing access to college (Taylor, 2015).
However, Bragg and Durham (2012) argued that student equity must include
both access to and success in college. Bailey and Morest (2006) shared in
Bragg and Durham’s interpretation of student equity but also included college
readiness in their definition. Regardless of how student equity is defined,
students must first gain access to college before they can succeed in it (Bragg &
Durham, 2012). An equity strategy recognized for its effectiveness in
transitioning students from high school to college is DE (Purnell, 2014).
Originally meant for expediting the attainment of a bachelor’s degree by allowing
students enrolled in high school to also enroll in college courses (Hebert, 2001),
DE has become a prevalent means of assisting our increasingly diverse student
population with college readiness (Ganzert, 2014). Of equal importance for
college readiness is college persistence and college success.
Lucas and Nordgren (2015) defined persistence as the ongoing pursuit of an
objective or endeavor. However, the National Center for Education Statistics,
U.S. Department of Education (2016) reflected an average graduation rate of
less than 24% for the nation’s community colleges over the period of 2000 to
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2012. Low student persistence rates are epidemic in community colleges
(Schneider & Yin, 2012). Underserved students comprise the majority of those
students least likely to persist in college (Martin, Galentino, & Townsend, 2014).
This quantitative study investigated the relationship between DE and
college persistence as a viable strategy for closing the achievement gaps
associated with underserved students. Specifically, I investigated this
relationship by analyzing how academic and student characteristic variables
associated with DE influence college persistence. The academic variables
included the types of DE courses students took, specifically math, English, and
CTE courses. Student characteristic variables included gender, ethnicity,
underserved student, DE participant, high school cumulative GPA, immediate
transition to the college research site after graduation from high school, and
persistence in college beyond three consecutive semesters.
The variables of ethnicity, first generation college attendance, and Board
of Governors Fee Waiver recipient (California Code of Regulations Title 5, §
58620, 2017), were used to identify underserved students within the sample
population. The variable of GPA was analyzed to determine if there were
differences in GPA averages and skewness between DE and non-DE students.
Substantially higher average GPAs and positive skewness among DE students
could indicate selection bias.
This chapter introduces the premise, methodology, and guiding
philosophical views of the study followed by the research design and the
particular research methods used to conduct the study. Key features of the study
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including the setting, sample population, instrumentation, data collection and
analysis procedures, data validity procedures, and the role of the researcher are
explained in detail. A summary of the study’s methodology is provided at the
conclusion of this chapter.
Quantitative Research
According to Baran (2010), quantitative methodology is a statistical
research method that permits the investigation of large amounts of data collected
on a sampling of a large population. The purpose of a quantitative investigation
is to answer a question regarding the population (Baran, 2010). The data are
categorized into variables that are analyzed by the investigator to draw
statistically significant inferences of the qualities and characteristics that are
representative of the greater population (Baran, 2010). Martin and Bridgmon
(2012) added that the essence of quantitative research is deriving meaning and
knowledge from the results of measuring the change in variables after they
interact with each other. This meaning is used by the investigator to assess the
cogency of the hypothesis as representative of the greater population (Creswell,
2012).
Quantitative studies subscribe to a postpositivist paradigm. Postpositivists
seek to understand the causes that determine outcomes. Their analysis of
problems entails the objective testing of theory through the careful measurement
of observations (Creswell, 2014). Carr (1994) found that for each advantage
identified in quantitative methodology there is a corresponding limitation.
Random sampling of a population, for example, is considered an advantage of
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quantitative research because it is viewed as unbiased and is, therefore, more
likely to be generalizable to the population (Carr, 1994). However, for a random
sampling to be generalizable, it must be relatively large in number in order to
conduct a statistical analysis that is representative of the greater population.
Consequently, quantitative methodology is limited by the researcher’s ability to
obtain a sampling of sufficient size (Carr, 1994). Another advantage of
quantitative methodology is its objectivity, which occurs as a result of the
researcher having no contact with the sample population. On the other hand,
this lack of contact limits the researcher’s findings to the extent that important
traits of the greater population are excluded (Carr, 1994).
Research Design
Quantitative research design as defined by Dannels (2010) “is a plan that
provides the underlying structure to integrate all elements of a quantitative study
so that the results are credible, free from bias, and maximally generalizable” (p.
343). The two general categories of quantitative designs include experimental
and nonexperimental designs (Creswell, 2014). Of the different types of
nonexperimental designs, this study employed an explanatory correlational
design. According to Creswell (2012), an explanatory correlational design
describes the relationship between variables at a certain point in time. Such
correlational designs are used by researchers to analyze the relationship
between variables pertaining to a group of people. The analysis is conducted to
determine the strength of the relationship between variables and “whether one
can predict the other” (p. 21).

40
Research Methods
This section of the dissertation delineates the research methods used to
conduct the correlation analysis design used in this study. The following
comprises a detailed description of the methods including setting, sample, data
collection, instrumentation, procedures, and data management.
Setting
The setting for this study, also referred to as the research site, was an
accredited single-college community college district with a well-established DE
program. The college website states a total credit and non-credit unduplicated
headcount of over 17,608 students. Forty-five percent of students reside within
the college’s service area. Of the remaining students, 42% are from outside the
service area, 6% are from other states, and 7% are from other countries. For the
fiscal year 2016, the US Department of Education Office of Postsecondary
Education listed the college as an eligible Hispanic-serving institution.
Demographics found on the college website for fall 2016 listed an ethnicity
breakdown of 43.1% White, 36.4% Hispanic, 9.6% Asian/Filipino/Pacific Islander,
4.9% multiracial, 3.8% African-American, 1.5% unknown, 0.5% Native American,
and 0.3% other Non-White. Females make up 51.6% of students with Males at
45.5% and the balance of 2.9% unknown. Thirty-seven percent of students are
classified as full-time. The majority of students attend courses in a mixed day
and evening format that includes online and weekend courses. Students under
the age of 25 represent 70% of the population, with the next largest percentage
of students, 20% percent, falling within the 25 to 39-age range.
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The college is recognized statewide as a leader in DE and has won
national and state awards for its success with initiatives ranging from the
development of learning communities to best practices in student equity. For
example, in 2013 the college received a prestigious award where it ranked first
out of 1,200 colleges nationwide for institutional excellence in student outcomes.
Specific categories that the college achieved rankings on include completion,
jobs, learning, and equity.
In accordance with California laws, the college holds DE students to the
same standards as its other students. Except for the requirement for high school
students to obtain parental and school principal permission to participate in DE,
no state-level eligibility criteria exists for high school students’ DE participation.
However, a school district board has the right to decide which students might
gain from participation in DE. Also, colleges can restrict participation based on
age, grade level, and performance on assessment tests (Golann & Hughes,
2008).
Sample
Three sample populations were identified for this study. The first is
referred to as the total sample population, the second is referred to as the
underserved student population, and the third is referred to as the nonunderserved student population. The total sample population consists of 10,829
students that graduated from high school from 2008 through 2014, immediately
transitioned to the research site, and persisted in college for three consecutive
semesters. The underserved population of 1,248 students was extracted from
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the total sample population by controlling for ethnicity, low socioeconomic status,
and those students that are the first in their families to attend college. The nonunderserved population consists of 2,426 students. The data consists of
comprehensive individual student records that allowed for the identification of
students that participated in DE. In other words, the data supplied the necessary
information for addressing this study’s research questions.
Data Collection and Management
Creswell (2012) defined factual information as individual records
consisting of numeric data such as grades and student demographics. The data
used to conduct the quantitative analysis for this study was collected from
student records housed within the management information system (MIS) of the
college. The data was provided in a format that supports statistical analysis.
The records consisted of both dually enrolled students and non-dually enrolled
students for comparison purposes. The data was used to determine whether
there was a difference in college persistence between those students that
participated in DE and those that did not. The data also allowed me to determine
the relationship between the dependent variable of college persistence and the
independent variables associated with taking a DE math, English, or CTE course.
Descriptive statistics were used to depict student characteristics and
provide a general understanding of the sample populations. GPA was measured
on a standard four-point scale. Socioeconomic status was based on students
that qualified for the California Community College Board of Governor’s Fee
Waiver. Inferential statistics was conducted to determine differences within the
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sample populations and relationships between the dependent variable and
independent variables.
Instrumentation. This study used factual information captured by the
college’s Admissions and Records Department through the online student
application and course registration processes. Students were asked a number of
questions that included personal demographics and prior education history as
part of the application process. Upon completion of a college application and
registration for a course, the online system generated a transcript for the student
that acted as the repository for grades entered into the system by instructors at
end of an academic term. The application and registration information is kept in
individual students records within the MIS.
Procedures. Data collected from the college’s Office of Institutional
Research produced the dataset used in this study. Permission to conduct the
study was granted by the college’s Institutional Review Board (IRB). The study
was considered to have a minimal risk since the data excluded any information
that would allow for the identification of a student. Consequently, no informed
consent was required from students whose information was used in the study.
Data management. In accordance with the standards for ethical
research, the data provided by the college contained no student identifiers.
Every effort was made to ensure the confidentiality of information. A passwordprotected computer was used for the storage of data and all related hard files are
stored within a locked receptacle at the researcher’s personal residence. All data
will be either deleted or destroyed after three years.
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Data Analysis and Interpretation
This section describes the data analysis employed to examine the
relationships between the variables that constitute the research question.
Validity, reliability and the role of the researcher are also addressed.
Data analysis. The data analysis for this study was conducted with IBM
SPSS software and MegaStat, a Microsoft Excel add-in program created by Orris
Burdeane to perform statistical tests using a platform that is familiar within the
fields of science (Ozgur, Kleckner & Li, 2015). MegaStat and IBM SPSS
software were used to conduct the descriptive statistics and inferential statistics
that was used to determine the relationship between the independent variables
and dependent variable of this study.
The analysis began with a review of the numbers to identify where data
was missing. In consultation with the college, I used MegaStat to substitute
missing values as necessary to the extent that it did not corrupt the analysis
(Creswell, 2012). Descriptive statistics were utilized to produce a profile of the
sample population. The profile included ethnicity, gender, underserved status,
high school cumulative GPA, and whether a student took a DE math, English, or
CTE course. Central tendency, variability, and relative standing tests were
conducted to further define the characteristics associated with the sample
populations (Creswell, 2012).
Inferential statistics were used to examine the relationships between
variables (Allua & Thompson, 2009). Chi-square was conducted to determine
differences in college persistence between DE and non-DE students. This
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statistical test is appropriate when the variables to be analyzed are dichotomous
(McHugh, 2013). Logistic regression, a statistical test for predicting the value of
a dichotomous dependent variable from multiple independent variables, was
conducted to determine the relationship between variables (Leech, Barrett, &
Morgan, 2015). The dependent variable of the regression analysis was
persistence in college for three or more consecutive semesters. This variable
measured the outcome of the independent variables (Leech et al., 2015): a DE
math, English, or CTE course.
Procedures to ensure validity. Creswell (2014) identified numerous
internal and external issues affecting the validity of inferential findings resulting
from quantitative analysis. Internal validity issues include research procedures
involving human participants that threaten the ability to accurately determine
outcomes. For example, a research procedure that spans over a period of time
and allows the comingling of participants can face validity challenges if
participants happen to share experiences among each other or change with age.
However, internal validity concerns are generally not applicable since there are
no human participants in the study. The only potential internal validity concern
relative to this study was the inclusion of a large number of students that
possessed high GPA scores. In other words, the findings as to whether or not a
significant relationship exist between participation in DE and college persistence
can be skewed if the data consists of a large number of students with this highachieving characteristic. Students with high GPAs can be expected to persist in
college regardless of their participation in DE. To overcome this concern,
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descriptive statistics were conducted to confirm that the skewness of the GPA
values were representative of a normal distribution.
The external issues affecting validity identified by Creswell (2014)
including the effects of individual participant characteristics, unique setting
attributes, and the period of time in which the study was conducted are all
applicable in varying degrees. Individual participant characteristics can affect
validity because this study does not discern those participants who are highly
motivated to persist in college regardless of DE. This particular issue, referred to
as selection bias in this study, is noted as one of the study’s limitations.
Consequently, the findings of this study are not necessarily generalizable to DE
students in other settings. Lastly, the period of time that this study was
conducted affects validity since prior and future policy changes can influence the
effectiveness of DE. Therefore, the findings cannot be generalizable to prior or
future DE programs.
Role of the researcher. According to Reed (2007), the researcher’s
position can be viewed as that of an insider or outsider. Insiders have an
affiliation with the research setting that can positively or negatively shape the
study. Conversely, outsiders are entering a relatively unfamiliar setting, but
might face resistance in obtaining the necessary support to conduct the study.
As the researcher for this study, I am an outsider who has had no involvement in
the collection of data used to answer the research question. The role assumed
by me as the researcher is in keeping with the postpositivist ideal of conducting
objective testing to gain a better understanding of reality (Creswell, 2014).
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I am a California community college academic administrator that has
devoted his career to student success and serving the educational needs of a
large undeserved student population. Over the past eight years, I have
participated in the management of various forms of DE programs, and I believe
that, if properly designed and administered, DE programs can effectively close
the achievement gaps associated with underserved students.
Chapter Summary
This quantitative study utilized a correlational design to examine the
effectiveness of DE in reducing the achievement gap for underserved students.
Descriptive statistics were applied to an existing dataset to create a profile of the
sample population. Chi-square and logistic regression analyses were conducted
to determine the relationship between DE and persistence in college. The
findings derived from this research are presented in Chapter 4.
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CHAPTER 4
FINDINGS
The following data analyses included inferential statistics conducted to
determine differences between DE and non-DE participants and whether
variables associated with DE predicted underserved student persistence in
college. This chapter begins with descriptive statistics of student characteristics
including demographics, GPA analysis, and college persistence percentages.
The descriptive statistics are followed by the findings for this study’s three
research questions and a chapter summary.
Student Characteristics
Analysis of student characteristics in this study included demographics
(gender and ethnicity), high school cumulative GPA segmented by participation
in DE, and college persistence segmented by gender and ethnicity. This section
also includes an analysis of the GPA of underserved and non-underserved
students from the total sample population that participated in key course
variables included in the third research question. The purpose of the GPA
analysis was to determine whether there were indications of selection bias based
on means and skewness of DE student cumulative GPA as compared to non-DE
student cumulative GPA. For example, selection bias could be suspected if the
GPA means of DE students were substantially higher in comparison to the GPA
means of non-DE students, and the same could be true if the GPA analysis
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reflected considerable positive skewness for the cumulative GPA of DE students.
However, studies have found that students who participated in DE had higher
college GPA scores than non-DE students (Allen and Dadgar, 2012; An, 2015;
Ganzert, 2014; Karp et al., 2007; Jones, 2014; Wang et al., 2015). In other
words, students experienced greater achievement in college as a result of their
participation in DE.
The students in this study are predominately from the central coastal
region of California. The regional economy is based on tourism and agriculture.
The data collected from the research site comprised a total of 35,639 student
records. Records from 2008 through 2014 were selected to conduct the
analyses for this study (N = 10,829). The selection of these records was based
on the completeness of the data on the variables required to answer the research
questions. Variables used in the analyses included: gender; ethnicity;
underserved student; high school cumulative GPA; DE participant; Math DE
participant; English DE participant; CTE DE participant; immediate transition to
the research site after graduation from high school, and; persistence in college
three or more consecutive semesters.
The variables of ethnicity, Board of Governors Fee Waiver recipient, and
first-generation college student were used to identify underserved students.
Filters were applied to the ethnicity variable to exclude students identified as
white or unknown. Of the total sample of 10,829 students, 1,248 students were
identified as underserved.

50
Demographics
Student demographic information is provided in Tables 1 through 8. Table
1 provides the demographics for the total sample population (N = 10,829)
segmented by DE participation. Of the 7,402 students that did not participate in
DE, 51.1% were female and 48.9% were male. Whites accounted for 51.5% of
the non-DE subpopulation. Hispanics were the next largest ethnicity of the nonDE subpopulation, totaling 34.9%. Of the 3,427 students that participated in DE,
50.9% were female and 49.1% were male. 36.7% of the DE subpopulation was
White and 53.5% was Hispanic.
Table 2 provides the demographics for the underserved sample population
(n = 1,248) segmented by DE participation. Of the 653 underserved students
that did not participate in DE, 51.1% were female and 48.9% were male.
Hispanics accounted for 89.3% of the non-DE subpopulation. Of the 595
underserved students that participated in DE, 58.8% were female and 41.2%
were male. Hispanics made up 93.9% of this DE subpopulation.
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Table 1
Demographics of the Total Sample of 10,829 Students
DE
Characteristic

Non-DE

n

percent

n

percent

Male

1,629

49.1

3,671

48.9

Female

1,744

50.9

3,731

51.1

21

0.6

45

0.6

111

3.2

140

1.9

Black/African American

53

1.5

224

3.0

Filipino

27

0.8

70

0.9

1,834

53.5

2,586

34.9

Other Non-White

19

0.6

23

0.3

Pacific Islander

14

0.4

19

0.3

Two or More Races

48

1.4

407

5.5

Unknown

43

1.3

109

1.5

1,257

36.7

3,779

51.5

3,427

100.0

7,402

100.0

Gender

Ethnicity
American Indian/Alaskan
Native
Asian

Hispanic

White
Total
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Table 2
Demographics of the Underserved Sample of 1,248 Students
DE
Characteristic

Non-DE

n

percent

n

percent

Male

245

41.2

319

48.9

Female

350

58.8

334

51.1

1

0.2

3

0.5

15

2.5

11

1.7

Black/African American

9

1.5

22

3.4

Filipino

3

0.5

3

0.5

559

93.9

583

89.3

Other Non-White

0

0.0

2

0.3

Pacific Islander

2

0.4

1

0.2

Two or More Races

6

1.0

28

4.3

Unknown

0

0.0

0

0.0

White

0

0.0

0

0.0

595

100.0

653

100.0

Gender

Ethnicity
American Indian/Alaskan Native
Asian

Hispanic

Total
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High School Cumulative GPA
Table 3 provides the means, standard deviations, standard errors, and
skewness for high school cumulative GPA of the total sample population and the
underserved sample population segmented by participation in DE. Of the total
sample population (N = 10,829), the mean GPA for DE students was 2.93
(SD = 0.55, SE = 0.01, Skewness = -0.60). The mean GPA for non-DE students
was 2.74 (SD = 0.59, SE = 0.01, Skewness = -0.56).
Of the underserved sample population (n = 1,248), the mean GPA for DE
students was 2.76 (SD = 0.55, SE = 0.02, Skewness = -0.42). The mean GPA
for non-DE students was 2.59 (SD = 0.60, SE = 0.02, Skewness = -0.47).

Table 3
Means, Standard Deviations, Standard Errors, and Skewness for High School
GPA

Variable

M

SD

SE

Skewness

DE Student GPA

2.93

0.55

0.01

-0.60

Non-DE Student GPA

2.74

0.59

0.01

-0.56

DE Student GPA

2.76

0.55

0.02

-0.42

Non-DE Student GPA

2.59

0.60

0.02

-0.47

Total Sample (N = 10,829)

Underserved Sample (n = 1,248)

Table 4 provides the means, standard deviations, and skewness for high
school cumulative GPA of both the total sample population and the underserved
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sample population segmented by gender and participation in DE. Of the total
sample population (N = 10,829), the mean GPA for male DE students was 2.88
(SD = 0.53, SE = 0.01, Skewness = -0.45). The mean GPA for male non-DE
students was 2.65 (SD = 0.60, SE = 0.01, Skewness = -0.46). The mean GPA
for female DE students was 2.98 (SD = 0.55, SE = 0.01, Skewness = -0.76). The
mean GPA for female non-DE students was 2.83 (SD = 0.58, SE = 0.01,
Skewness = -0.68).
Of the underserved sample population (n = 1,248), the mean GPA for
male DE students was 2.67 (SD = 0.53, SE = 0.03, Skewness = -0.09). The
mean GPA for male non-DE students was 2.56 (SD = 0.60, SE = 0.03,
Skewness = -0.28). The mean GPA for female DE students was 2.81
(SD = 0.56, SE = 0.03, Skewness = -0.66). The mean GPA for female non-DE
students was 2.62 (SD = 0.61, SE = 0.03, Skewness = -0.68).
GPA of Students that Participated in Key Dual Enrollment Courses
Table 5 provides a comparison of the means, standard deviations,
standard errors, and skewness of the high school cumulative GPA of
underserved students and non-underserved students of the total sample
population that participated in either a DE math, English, or CTE course. Of the
non-underserved students in the total sample population (n = 2,426), the mean
GPA of those students completing a DE course in math was 3.33 (SD = 0.39,
SE = 0.02, Skewness = -0.76). The mean GPA of those students completing a
DE course in English was 3.32 (SD = 0.38, SE = 0.03, Skewness = -0.57). The
mean GPA of those students completing a DE course in CTE was 2.92
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(SD = 0.53, SE = 0.01, Skewness = -0.49). Note that in each group the total
number of Math, English, and CTE courses taken did not equal the total number
of students in each group that participated in DE. In other words, some students
that participated in DE took courses other than Math, English, and CTE.

Table 4
Means, Standard Deviations, Standard Errors, and Skewness for High School
GPA by Gender

Variable

M

SD

SE

Skewness

DE Student GPA (n = 1,683)

2.88

0.53

0.01

-0.45

Non-DE Student GPA (n =
3,671)

2.65

0.60

0.01

-0.46

DE Student GPA (n = 1,744)

2.98

0.55

0.01

-0.76

Non-DE Student GPA (n =
3,731)

2.83

0.58

0.01

-0.68

DE Student GPA (n = 245)

2.67

0.53

0.03

-0.09

Non-DE Student GPA (n = 319)

2.56

0.60

0.03

-0.28

DE Student GPA (n = 350)

2.81

0.56

0.03

-0.66

Non-DE Student GPA (n = 334)

2.62

0.61

0.03

-0.68

Total Sample (N = 10,829)
Male

Female

Underserved Sample (n = 1,248)
Male

Female
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Of the underserved sample population (n = 460), the mean GPA of those
students completing a DE course in math was 3.26 (SD = 0.36, SE = 0.04,
Skewness = -0.23). The mean GPA of those students completing a DE course
in English was 3.09 (SD = 0.44, SE = 0.10, Skewness = -0.15). The mean GPA
of those students completing a DE course in CTE was 2.72 (SD = 0.54,
SE = 0.03, Skewness = -0.15).

Table 5
Means, Standard Deviations, Standard Errors and Skewness for GPA of
Students that Participated in Key Course Variables

Variables

M

SD

SE

Skewness

Math (n = 521)

3.33

0.39

0.02

-0.76

English (n = 220)

3.32

0.38

0.03

-0.57

CTE (n = 1,685)

2.92

0.53

0.01

-0.49

Math (n = 65)

3.26

0.36

0.04

-0.23

English (n = 21)

3.09

0.44

0.10

-0.15

CTE (n = 374)

2.72

0.54

0.03

-0.15

Non-Underserved Sample (n = 2,426)

Underserved Sample (n = 460)

Table 6 provides a comparison by gender of the means, standard
deviations, standard error, and skewness of the high school cumulative GPA of
underserved students and non-underserved students of the total sample
population that participated in either a DE math, English, or CTE course. Of the
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non-underserved students in the total sample population (n = 2,426), the mean
GPA of male students completing a DE course in math was 3.27 (SD = 0.40,
SE = 0.02, Skewness = -0.66). The mean GPA of male students completing a
DE course in English was 3.21 (SD = 0.37, SE = 0.04, Skewness = -0.24). The
mean GPA of male students completing a DE course in CTE was 2.86
(SD = 0.53, SE = 0.02, Skewness = -0.44).
The mean GPA of female students completing a DE course in math was
3.40 (SD = 0.35, SE = 0.02, Skewness = -0.80). The mean GPA of female
students completing a DE course in English was 3.39 (SD = 0.38, SE = 0.03,
Skewness = -0.86). The mean GPA of female students completing a DE course
in CTE was 3.00 (SD = 0.52, SE = 0.02, Skewness = -0.65).
Of the underserved sample population (n = 460), the mean GPA of male
students completing a DE course in math was 3.08 (SD = 0.40, SE = 0.09,
Skewness = -0.26). The mean GPA of male students completing a DE course in
English was 2.72 (SD = N/A, SE = N/A, Skewness = N/A). The mean GPA of
male students completing a DE course in CTE was 2.64 (SD = 0.52, SE = 0.04,
Skewness = -0.16). Note that since only three male students took English, the
data was insufficient to calculate the standard deviation, standard error, and
skewness. Therefore, the values for these statistical computations are listed as
not available (N/A).
The mean GPA of female students completing a DE course in math was
3.35 (SD = 0.31, SE = 0.05, Skewness = -0.15). The mean GPA of female
students completing a DE course in English was 3.16 (SD = 0.41, SE = 0.10,
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Skewness = -0.09). The mean GPA of female students completing a DE course
in CTE was 2.78 (SD = 0.55, SE = 0.04, Skewness = -0.19).
Table 6
Means, Standard Deviations, Standard Errors and Skewness for GPA of
Students that Participated in Key Course Variables by Gender
Variable

M

SD

SE

Skewness

Math (n = 296)

3.27

0.40

0.02

-0.66

English (n = 88)

3.21

0.37

0.04

-0.24

CTE (n = 912)

2.86

0.53

0.02

-0.44

Math (n = 225)

3.40

0.35

0.02

-0.80

English (n = 132)

3.39

0.38

0.03

-0.86

CTE (n = 773)

3.00

0.52

0.02

-0.56

Math (n = 21)

3.08

0.40

0.09

0.26

English (n = 3)

2.72

CTE (n = 162)

2.64

0.52

0.04

-0.16

Math (n = 44)

3.35

0.31

0.05

-0.15

English (n = 18)

3.16

0.41

0.10

0.09

CTE (n = 212)

2.78

0.55

0.04

-0.19

Non-Underserved Sample (n = 2,426)
Male

Female

Underserved Sample (n = 460)
Male

N/A

Female
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College Persistence
Table 7 provides college persistence percentages for the total sample
population (N = 10,829) segmented by gender and ethnicity. Overall, 65.9% of
students persisted in college for three or more consecutive semesters over the
period 2008 through 2014 immediately after graduating from high school.
Persistence rates for females and males were 68.8% and 62.9% respectively.
Filipinos had the highest rate of persistence at 78.4%. Black/African Americans
had the lowest rate of persistence at 45.5%.
Table 8 provides the college persistence percentages for the underserved
sample population (n = 1,248) segmented by gender and ethnicity. Overall,
66.5% of underserved students persisted in college. Persistence rates for
females and males were 68.8% and 62.9% respectively. American Indian/Alaska
Natives and Pacific Islanders shared in having the highest rate of persistence at
100.0%. Black/African Americans had the lowest rate of persistence at 32.3%.
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Table 7
College Persistence (Three or More Semesters) of the Total Sample of 10,829
Students
Characteristic

Total

Persisted

Persistence

n

n

percent

Male

5,354

3,369

62.9

Female

5,475

3,769

68.8

66

40

Asian

251

180

71.7

Black/African American

277

126

45.5

97

76

78.4

4,420

2,932

66.3

Other Non-White

42

24

57.1

Pacific Islander

33

20

60.6

Two or More Races

455

268

58.9

Unknown

152

103

67.8

5,036

3,369

66.9

10,829

7,138

65.9

Gender

Ethnicity
American Indian/Alaskan
Native

Filipino
Hispanic

White
Total

60.6
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Table 8
College Persistence (Three or More Semesters) of the Underserved Sample of
1,248 Students
Characteristic

Total

Persisted

Persistence

n

n

percent

Gender
Male

564

350

62.1

Female

684

473

69.2

4

4

Asian

26

22

84.6

Black/African American

31

10

32.3

6

5

83.3

1142

757

66.3

Other Non-White

2

1

50.0

Pacific Islander

3

3

100.0

34

21

61.8

Unknown

0

0

0.0

White

0

0

0.0

1248

823

66.5

Ethnicity
American Indian/Alaskan
Native

Filipino
Hispanic

Two or More Races

Total

100.0

First Research Question
The first research question of this study sought to determine if there was a
difference in college persistence between students that participated in DE and
those that did not. Since the variables pertaining to this and the second research
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question are dichotomous, chi-square tests were conducted to determine DE’s
effect on college persistence. This non-parametric test employs calculations that
compensate for variables comprised of data that are not normally distributed.
Chi-square values greater than or equal to 1.0 indicate that there is a difference
between observed and expected values. However, the interpretation of the
difference is found through examination of the observed and expected values. A
chi-square value less than 1.0 indicates that the difference between the expected
and observed values is negligible (McHugh, 2013).
Table 9 displays the results of the chi- square analysis. The dichotomous
variables used in this computation met all of assumptions for chi-square analysis.
The assumptions are: (a) a large sample size where 80% of the frequencies are
greater than or equal to five; (b) the data are dichotomous; and (c) the study
groups are independent (McHugh, 2013). The results indicate a statistically
significant difference in persistence between DE students and non-DE students
(x² = 119.78, df = 1, N = 10,829, p < .001). Upon examination of the observed
and expected values, a significantly greater than expected number of DE
students persisted in college, while a significantly smaller than expected number
of non-DE students persisted in college.
As noted in Table 9, the total chi–square (x²) was 119.78. The observed
number of DE students that persisted in college totaled 2,510, which was larger
than the expected number. Conversely, the observed number of non-DE
students that persisted in college totaled 4,628, which was smaller than the
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expected number. The phi coefficient was 0.11 indicating that the strength of the
relationship is smaller than typical (Cohen, 1988).
Table 9
Chi-square Analysis of Student Participation in DE to Determine the
Significance of DE as a Predictor of College Persistence
Variable

Persistence
n

Yes

No

DE Participation
Yes

3,427

2,510

917

No

7,402

4,628

2,774

Totals

10,829

7,138

3,691

x²

p

119.78

< .001

Second Research Question
The first research question investigated the relationship between DE and
persistence and whether there was a difference in college persistence among the
total sample population based upon a comparison of students that participated in
DE and those that did not. The second research question sought to determine if
there was a difference in college persistence between underserved students that
participated in DE and those that did not. A chi-square test was conducted to
determine DE’s effect on college persistence for underserved students.
Table 10 presents the results of the chi-square analysis. The dichotomous
variables used in this computation met all of assumptions for chi-square analysis.
The results indicated a statistically significant difference in persistence between
underserved DE students and underserved non-DE students (x² = 9.39, df = 1,
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N = 1,248, p =.002). Upon examination of the observed and expected values, a
significantly greater than expected number of DE students persisted in college,
while a significantly smaller than expected number of non-DE students persisted
in college.
As noted in Table 10, the total chi–square (x²) was 9.39. The observed
number of DE underserved students that persisted in college totaled 418, which
was larger than the expected number. Conversely, the observed number of nonDE underserved students that persisted in college totaled 405, which was smaller
than the expected number. The phi coefficient is 0.09 demonstrating that the
effect size is smaller than typical (Cohen, 1988).
Table 10
Chi-square Analysis of Underserved Student Participation in DE to Determine
the Significance of DE as a Predictor of College Persistence
Variable

Persistence
n

Yes

No

DE Participation
Yes

595

418

177

No

653

405

248

Totals

1,248

823

425

x²

p

9.39

.002

Third Research Question
The first two research questions explored differences in college
persistence as it relates to participation in DE. The third research question
explored the relationship between college persistence and underserved student
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participation (n = 1,248) and either a DE math, English or CTE course. Logistic
regression was performed on these dichotomous variables to discover predictors
of college persistence. Linear regression is often used to determine predictors of
a dependent variable, but dichotomous dependent variables present a problem
for this type of regression. Consisting of only two values (typically 0 and 1),
dichotomous dependent variables often generate probabilities that have
curvilinear relationships with independent variables. Thus, using linear
regression to determine predictors of dichotomous dependent variables can
produce inaccurate findings. To overcome this problem, logistic regression was
developed as a method of converting the curvilinear relationships associated with
dichotomous dependent variables into linear relationships (Pampel, 2000).
Table 11 illustrates the results of the logistic regression model.
Collectively, the independent variables of DE math, English and CTE courses
predicted college persistence (x² = 21.07, df = 3, n = 1,248, p < .001). The
regression coefficients for the independent variables are presented in log-odds
units. The regression coefficient for math is 1.34 (SE = 0.39, OR = 3.38,
p < .001). The regression coefficient for English is -0.05 (SE = 0.51, OR = 0.96,
p = .927). The regression coefficient for CTE is 0.27 (SE = 0.13, OR = 1.31,
p = .044). The regression coefficient for the constant is 0.53 (SE = 0.07,
OR = 1.70, p < .001).
The odds ratio for math implied that the odds of persisting in college by an
underserved student that took a DE math course were 3.83 times that of a nonDE underserved student. Similarly, the odds ratio for CTE implied that the odds
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of persisting in college by an underserved student that took a DE CTE course
were 1.31 times that of a non-DE underserved student. In other words, the odds
of persisting in college were progressively larger when underserved students
took DE math or CTE courses.
Table 11
Logistic Regression Analysis of DE Courses That Predict College Persistence
Variable

B

SE

Odds Ratio

p

1.34

0.39

3.83

< .001

-0.05

0.51

0.96

.927

CTE

0.27

0.13

1.31

.044

Constant

0.53

0.07

1.70

< .001

Math
English

Tests for Multicollinearity
A regression model was used in the third research question to determine
whether the independent variables of DE math, English and CTE courses
predicted the dependent variable of college persistence. The results of the
regression model can be misleading if a high level of collinearity exists between
independent variables (Fox & Monette, 1992). Collinearity, also known as
multicollinearity, appears when independent variables are correlated with each
other. The correlation between the variables can lead to increased or inflated
variance estimates and consequently, false predictions (Menard, 2011). The
variance inflation factor (VIF), the reciprocal of another regression diagnostic
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referred to as tolerance, indicates moderate to high levels of collinearity when its
value is greater than or equal to 4.0 (O’Brien, 2007).
SPSS software does not include VIF in logistic regression calculations, but
VIF is available in the software’s linear regression routine. According to Menard
(2011), the VIF values for linear regression calculations are the same as those
for logistic regression, given that both regression routines are run with the same
dependent and independent variables. Table 12 displays the VIF values for the
independent variables of math, English, and CTE. Respectively, the values are
1.02, 1.02 and 1.01. The VIF values indicate a low level of collinearity.
Table 12
Variance Inflation Factor (VIF) for DE Math, English, and CTE Courses
DE Variable

VIF

Math

1.02

English

1.02

CTE

1.01

Chapter Summary
The chapter began with a review of student characteristics followed by an
analysis of the three research questions. Chi-square analysis was performed on
the total sample population of students (N = 10,829) to compare those that
participated in DE to those that did not to assess whether a significant difference
in college persistence existed between the two populations. A second chi-square
was conducted to assess whether a statistically significant difference in college
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persistence existed between underserved students that participated in DE and
those that did not. Significant differences in college persistence were identified in
both chi-square analyses. Lastly, multiple logistic regression was conducted on
the underserved student population (n = 1,248) to determine the relationship
between college persistence and the DE course variables of math, English, and
CTE. DE Math and CTE courses were identified as significant predictors of
college persistence. Regression diagnostics reflected low levels of collinearity.
Chapter 5 includes a discussion of the findings and the implications and
recommendations resulting from this study.
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CHAPTER 5
DISCUSSION
Educational inequities are an ongoing problem within the U.S. education
system (Castro, 2013). The federal government has an equity agenda to
address the problem, but it has also established another agenda, college
completion, that redirects limited resources away from the equity agenda (Bragg
& Durham, 2012). Community colleges in particular are continually pressured to
meet increased demands with existing resources (Boggs, 2004). Consequently,
there is concern that the completion agenda will cause colleges to devote their
limited resources toward students that are more likely to successfully transition to
college and achieve completion (Bailey & Morest, 2006). In an effort to
overcome this concern, states are implementing educational initiatives that
bridge the gap between the equity and completion agendas by allowing high
school students, including those that are underserved, to dually enroll in college
courses (Bailey & Morest, 2006; Hofmann, 2012). However, there is limited data
on the effect DE has on college achievement, especially for underserved
students (Taylor, 2015).
Lawmakers and leaders in higher education have enacted federal, state,
and institutional policies to increase equity by reducing the barriers that prevent
underserved students from accessing college (Bragg & Durham, 2012). Of note
is the open access policy of U.S. community colleges. Everett (2015) argued
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that this equity policy contributed to the inclusiveness in higher education of
underserved students. However, the ethnic diversity within the nation’s higher
education system is disproportionate to that found in the nation as a whole
(Bragg & Durham, 2012). Depending on a student’s background and culture,
many lack the social support structure to persist in education (Engberg &
Wolniak, 2009). The disproportionate diversity is not due to a lack of desire to
attend college (Green, 2006). It is a result of the nation’s K-12 education and
postsecondary education systems not working together (Hoyle & Kutka, 2008).
The systems must connect with each other to ensure that students, particularly
the underserved, have a seamless transition from high school through college
completion (Karp, 2015).
A popular method of preparing high school students to transition to college
is DE (An, 2012). While this method was originally intended for high achieving
students, DE has led to collaboration between high schools and colleges as a
means of making college more accessible for underserved students (Karp et al.,
2007). DE programs reduce education costs and increase college persistence
and completion rates (Ganzert, 2014). Research of DE programs is necessary to
identify strategies that include greater participation by underserved students
(Stuhl & Vargas, 2012).
Data on DE’s effectiveness as an equity strategy for underserved students
is in short supply (Morest & Karp, 2006). States such as California have yet to
develop fully integrated comprehensive databases that provide enough
information to adequately assess DE outcomes (Karp & Jeong, 2008).
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Consequently, the problem this study addressed was the limited knowledge of
the influence California DE programs have on college persistence for
underserved students.
DE policies differ from state to state to the extent that the effectiveness of
DE as an equity strategy in one state does not predict effectiveness in another
(Karp et al., 2004). Purnell (2014) advocated for DE in California as a means of
helping underserved students achieve college success; however, California DE is
not supported by a comprehensive body of research that validates its
effectiveness as an equity strategy. This quantitative study determined the effect
of California DE on college persistence and identified key academic DE course
variables that influenced college persistence for underserved students.
An explanatory correlational method was selected to conduct a
quantitative analysis that provided answers to the following three research
questions:
1.

What are the differences, if any, in college persistence between
students that participated in DE and those that did not?

2.

What are the differences, if any, in college persistence between
underserved students that participated in DE and those that did
not?

3.

What is the relationship between participation in DE math, English,
or CTE courses and college persistence?

The data for this study were collected from a California community college
that is recognized as a DE leader in the state. The first two questions were
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investigated with chi-square tests to determine differences in college persistence
between those that participated in DE and those that did not. The third question
was analyzed with logistic regression to determine whether certain types of DE
courses predicted college persistence. These statistical tests were preceded by
descriptive statistics that provided a summary of the data used for this study.
Interpretations
The total sample population (N = 10,829) is representative of the research
site’s general population. Females outnumber males. The dominant ethnicity is
White comprising 51.5% of the population followed by Hispanics at 34.9% of the
population. Approximately 32% of the sample population participated in DE.
This large percentage is reflective of the trend toward increasing DE offerings as
a means of helping students make the transition from high school to college
(Giani, Alexander, & Reyes, 2014). Consistent with the sample population as a
whole, DE females outnumbered DE males. However, the dominant ethnicity
among DE participants is Hispanic at 53.5% followed by Whites at 36.7%.
However, 59% of the total number of Hispanics in the sample population did not
participate in DE. Among students of color, 90% of multiracial students, 81% of
African Americans, and 72% of Filipinos did not participate in DE. The research
site’s robust DE program is exemplary in comparison to most other DE programs
in California, but greater efforts must be made to increase DE participation by
students of color. Vargas et al. (2014) found that Oklahoma’s EXCELerate DE
program resulted in an increase of approximately 300% in African American and
Hispanic student college enrollment. Ninety percent of high school juniors and
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seniors that participated in this program enrolled in a second college course.
States including Florida, Minnesota, New York, Utah, and Washington saw
substantial increases in college enrollment by underserved students after
expanding access to DE (Krueger, 2006).
The underserved student population in this study, defined as low-income,
first-generation college students of color (Green, 2006), is similar to the college
population in that it is majority female. However, DE participation by gender was
disproportionate in comparison to the total sample population. Participation by
underserved females and males was 58.8% and 41.2% respectively as
compared to 50.9% female and 49.1% male participation in the total sample
population. Hispanic students comprised 93.9% of dually enrolled underserved
students. Although, the majority of Hispanic underserved students, 51%, did not
participate in DE. Additionally, African American and multiracial underserved
students are underrepresented among dually enrolled students. Seventy-one
percent of African Americans and 82% of multiracial students did not participate
in DE. These percentages are an indication of why college access, persistence,
and completion for underserved students in an increasing national concern and
priority (Pretlow & Wathington, 2014).
GPA
This study’s utilization of student demographics served two primary
purposes: (a) the identification of underserved students and (b) the analysis of
cumulative high school GPA for indications of selection bias among DE
participants. Attempting to control for selection bias would require student
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cumulative GPA prior to participation in DE as well as other student and high
school characteristics, but collection of this data was not feasible for this study.
Karp and Jeong (2008) argued that controlling for high school characteristics and
pre-existing student characteristics including socioeconomic status and academic
standing can enhance the reliability of DE research findings but even this level of
analysis cannot eliminate the potential for selection bias. While the average
cumulative high school GPA of DE students were comparatively higher than nonDE students, the differences were not substantial and skewness was generally
normal. Such differences in GPA were noted in numerous other DE studies.
According to Jones (2014), GPA and persistence rates of full-time firstyear college students in Texas that participated in DE were higher than students
of similar standing who did not participate in DE. Other researchers (Allan &
Dadgar, 2012; An, 2013; Ganzart 2014; Jones, 2014, Wang et al., 2015) had
similar findings in regard to GPA differences and some researchers (An, 2015;
Karp et al., 2007) attributed the higher GPA to DE students becoming
accustomed to the rigors of college coursework while in high school, allowing for
a more seamless transition to college. Thus, it was encouraging to discover that
of the total sample population, the mean cumulative high school GPA for DE
students was 0.19 points higher than the mean GPA for non-DE students.
Similarly, the mean cumulative high school GPA for underserved DE students
was 0.17 points higher than the mean GPA of underserved non-DE students. As
noted by Allen and Dadgar (2012) in their evaluation of College Now, New York
University’s long standing DE program, participation in DE increases GPA and
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the attainment of college credits. The standard deviation scores are low for both
the total sample population and the undeserved student population signifying that
the sample GPAs are close to the mean. Standard errors are small indicating
that the GPAs of the samples are representative of the population mean
(Welkowitz, Cohen & Lea, 2012). GPA skewness for all student populations
reflects an acceptably normal distribution (Osborne, 2010). However, there were
noteworthy differences in GPA between DE participants relative to gender and
ethnicity that suggest greater effort must be made to support certain student
populations.
GPA by gender. The GPA of males was lower in comparison to females.
Large gaps were found in both the total population and the underserved
population regardless of whether a student participated in DE. Gaps in mean
GPA ranged from 0.06 points between the non-DE male and female underserved
students to 0.18 points between the non-DE male and female students in the
total sample population. In general, the mean GPAs of male students were
substantially lower than those of female students. Standard deviations and
standard errors did not indicate large variances in the data. In other words, the
mean GPAs were representative of the populations. The negative skewness
scores elevated the concern. For example, the skewness score of -0.28 for nonDE undeserved males with a mean GPA of 2.56 indicated that a substantial
number of underserved males graduated with a cumulative GPA below 2.0.
While these findings were disconcerting, the mean GPA and associated
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statistical measures of students that took at least one DE course in math, English
or CTE were more or less as anticipated.
GPA by DE key courses. Higher mean GPAs were found of students
that took math and English courses. It is not uncommon for students with higher
GPA’s to be directed toward math and English courses with the assumption that
high-achieving students can overcome the difficulties these courses present. Of
the three key DE courses–– math, English, and CTE–– the majority of students
took CTE courses. Rodriguez et al. (2012) argued that DE CTE courses pave
the way for students to transition from high school to college. However, Kim and
Bragg (2008) found a significant relationship between the level of college
readiness of students and DE English and math courses. Unrelated to GPA, but
notable nonetheless, are the percentage differences between non-underserved
and underserved students that took at least one of these key DE courses.
Eighty-six percent of non-underserved students took at least one math,
English or CTE course as compared to 77% of underserved students. The
percentages of non-underserved students that took at least one DE math,
English, or CTE course were 22%, 9%, and 69% respectively. The percentages
for underserved students that took at least one DE math, English, or CTE course
were 14%, 5%, and 81% respectively. The disproportionate percentages found
in these statistics and in the following analysis of GPA by gender for the key
courses are items of concern.
GPA by gender and DE key courses. The mean GPA by gender for
students that took at least one DE math, English, or CTE course was reflective of
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the GPA findings noted above for students that participated in the key DE
courses. An unanticipated finding was that non-underserved males outnumbered
non-underserved females in DE math and CTE courses. Overall, nonunderserved male students comprised 53% of the non-underserved population
that took at least one of the key courses. However, this is not the case for
underserved male students in comparison to underserved female students.
Underserved males comprise only 40% of the total number of underserved
students that took at least one DE math, English, or CTE course. Eighty-seven
percent of underserved male students took a DE CTE course, 11% took a DE
math course, and only 2% took a DE English course. In comparison, the math,
English, and CTE percentages for underserved females were 16%, 7%, and 77%
respectively. The percentages in the same order for non-underserved females
were 20%, 12%, and 68%. Non-underserved male percentages were 23%, 7%,
and 70%. There is an association between these percentages and those found
in the analysis of college persistence.
College Persistence
The total sample population of students persisted in college at a rate of
65.9%. The underserved student population persisted at a rate of 66.5%.
Females of the total sample population and the underserved population persisted
at rates of 68.8%and 69.2% respectively. The discovery that the underserved
population and underserved females persisted at a higher rate than total sample
population speaks of the research site’s student equity efforts. However, males
persisted at substantially lower rates. The college persistence rates for males of
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the total sample population and underserved population was 62.9% and 62.1%
respectively.
Another noteworthy finding was the persistence rates for Black/African
Americans. The persistence rate for this ethnicity, by far the lowest of the total
sample population, was 45.5%. This rate is disconcerting, but the persistence
rate was worse for underserved Black/African Americans. The persistent rate for
this ethnicity, by far the lowest of the underserved population, was 32.3%. The
above college persistence rates offer reason for the research site to increase
efforts to include Black/African Americans and male students in DE and other
programs that will strengthen the success rates of these students.
Influence of DE on student persistence. Popular as a strategy for
helping high school students to access college, DE is also recognized for
increasing college persistence (D'Amico et al., 2013). A chi-square test was
conducted to determine if there was a difference in college persistence between
students that participated in DE and those that did not. A significant difference
was found in the occurrence of college persistence between DE and non-DE
students. A significantly greater number of DE students persisted in college than
expected while a fewer number of non-DE students persisted in college than
expected. This finding is reinforced by Wang et al.’s (2015) study that found a
significant positive relationship between DE and the completion of four academic
terms at a community college.
Influence of DE on underserved student persistence. Although DE
has become widely accepted as a means for transitioning underserved students

79
into college (Harnish & Lynch, 2005; Bailey & Morest, 2006; Estacion et al.,
2011), a second chi- square test was conducted in order to ascertain whether DE
provided similar differences in persistence among underserved students as was
found with the total sample population of students. A significant difference was
found in the occurrence of college persistence between DE underserved and
non-DE underserved students. A significantly greater number of DE underserved
students persisted in college than expected while a lower number of non-DE
underserved students persisted in college than expected. This difference in
persistence is supported by a study conducted by Kim and Bragg (2008) that
found DE generally has a positive influence on preparing students for success in
college. The researchers also discovered a significant relationship between DE
reading, writing, and math courses and college readiness.
Influence of DE key courses on underserved student persistence.
The findings of Kim and Bragg (2008) partially validate the results of this study’s
regression analysis of the three key DE courses of math, English, and CTE taken
by underserved students. The analysis found that math (OR = 3.83, p < .001)
and CTE (OR = 1.31, p = .044) courses were significant predictors of college
persistence. However, of the 460 underserved students that took at least one of
the key DE courses, less than 5% took an English course. Comparing this
percentage to the 9% of non-underserved students that took a DE English
course, underserved students are underrepresented in this key DE course that
offers the potential to increase their level of college readiness.
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Overall, this study found that DE predicted persistence in college for all
students including those that are underserved. Implications of these findings are
discussed in the following section.
Implications
The implications that follow are based on the interpretation of this study’s
findings, the literature review for this study, and my knowledge as a DE
practitioner and academic dean of a community college. My thoughts are
predicated on the influence this study’s findings and the doctoral program had on
me as a leader in higher education.
Implications for Policy
DE is a policy instrument that can improve college success (Bailey &
Morest, 2006; Farrell & Seifert, 2007; Krueger, 2006). This study found that the
research site’s implementation of state and local DE policies resulted in a
positive significant difference in college success for both the general population
and underserved students. DE has served the nation’s equity agenda well by
providing underserved students with pathways to college (Purnell, 2014).
However, the results of this study demonstrated that increased efforts are
necessary to meet the needs of underserved students. Freeman’s (2007) call for
policies that provide options and guidance for underserved students in defining
pathways that fulfill career ambitions has not lost its relevance. Even with the
increased focus on student success in California as evidenced by the passage of
the Student Success Act (2012) that includes a substantial investment in student
equity, the findings of this study indicate that more work remains in adequately
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meeting the needs of underserved students, particularly Black/African American
and male underserved students. Local, regional, and state DE policies targeting
underserved students must be written in accordance with an in-depth
understanding of these students’ problems in relation to different needs inherent
to particular ethnicities and gender. DE requires a comprehensive policy that
incorporates student support services into a well-planned program that affords all
students with access to college and the necessary competencies to achieve
college completion (Karp, 2015). However, completion policies continue to
compete with equity policies such that students deemed most likely to succeed
are often the ones selected to participate in DE pathway programs.
Depending on the state and its policies, the requirements to participate in
DE preclude underserved students from reaping the benefits of DE (Karp et al.,
2004). For example, Pretlow and Wathington (2013) discovered that the state of
Virginia’s DE policy was based on selective participation that supported the
state’s college graduation initiative. These types of policies work in opposition to
the equity agenda and reduce the likelihood of underserved students succeeding
in college. DE policies should require that colleges and high schools develop
seamless academic and student support services that provide all students,
particularly the underserved, with the necessary scholastic and personal support
to achieve their educational and career goals. Furthermore, policies must
reinforce that DE students are more than a high school student taking a college
course. At the point in time that a high school student enrolls in a college course,
the student becomes a college student and is entitled to the same support
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services offered to any other college student such as math and English tutoring,
peer mentoring, direct learning activities, TRIO, MESA, and other programs.
Colleges must take the next step in partnering with high schools to determine
how such services will be offered on high school campuses.
A critical finding for program-level DE policymakers to keep in mind is that
a DE math course is a statistically significant predictor of college persistence.
Purnell’s (2014) study placed heavy emphasis on CTE DE courses as a strategy
for transitioning underserved students from high school to college. However, the
findings of this study indicated that math should also be included in a DE
practitioner’s program design and transition strategy. Speroni (2011), controlling
for selection bias, found that algebra was the only DE course that had a
significant positive effect on the transition from high school to college of Florida
students. To some degree the reason for this outcome can be attributed to
Goodman’s (2012) study that found that Black/African Americans that were
required to take a math course in high school achieved greater employment
earnings. In other words, there is an association between the increased skills
obtained by students that take a math course and greater career achievements.
On the subject of math, the results of this study suggested that
underserved DE students who took a DE math course were 3.83 times more
likely to persist in college than underserved non-DE students. The results
support the findings of Adelman and United States Office of Vocational Adult
Education (2006) who discovered that after completion of Algebra 2, a student
was 2.5 times more likely to complete a bachelor’s degree for each succeeding
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math course, namely trigonometry, pre-calculus, and calculus, the student
completed while in high school. However many high schools, particularly those
attended by underserved students, do not offer such college-preparatory
coursework (Goldrick-Rab, 2010). The research site should be commended for
leading the way in providing underserved students the opportunity to achieve
proficiency in math and other gatekeeper disciplines that increase the ability of
students to persist in college and achieving their career goals (Goldrick-Rab,
2010).
Hofmann (2012) and Karp (2015) believed that DE could be the catalyst
for change in higher education toward accomplishing the U.S. completion
agenda. However, the results of this study indicated that much like the
accreditation standards that community colleges must adhere to, policymakers
should require similar standards for the continual assessment and improvement
of DE in order for it to be the catalyst that drives the completion agenda. The
Illinois state legislature has taken a large step in this direction.
As a result of a DE effectiveness study conducted by Lichtenberger et al.
(2014), the Illinois legislature passed the Dual Credit Quality Act in 2009. This
act focused on the benefits of DE programs and has established standards for
maintaining continuous program quality and improvement. In addition, the
legislature saw that expanding DE offerings to underserved students would help
Illinois achieve its planned 2025 college completion goals (Lichtenberger et al.,
2014). Illinois’ DE legislation is important for several reasons. First, it provided
equity for underserved students and made them a part of the solution in
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achieving the state’s goals. Second, the legislation supported the nation’s
requirement for an educated workforce in order to remain globally competitive.
Thus, states need to follow Illinois in crafting legislation that allows for regular
review and improvement of DE programs to ensure that they support goal
achievement.
Last, states adopted or adapted numerous programs to assist
underserved students with matriculating to college such as Advanced Placement,
CTE Transitions, DE, Bridge to College, International Baccalaureate, and Middle
College High Schools, but research on their effectiveness is limited (Bragg, et al.,
2006). States must establish policies that regularly assess all of these programs
for effectiveness. Furthermore, policies must require that K-12 and college
systems coordinate the offering of these programs and clearly articulate their
benefits to alleviate confusion among parents, students, faculty, staff and
education leaders as to which among them will best serve students’ particular
needs. I have participated in numerous meetings involving debate and confusion
regarding the selection and appropriateness of various high school-to-college
transition programs.
Implications for Practice
Programs such as DE help underserved students achieve success in
college (Bragg et al., 2006). The findings of this study offer evidence that DE in
California is an effective equity strategy for transitioning underserved students
from high school to college. This study also discovered that of the key DE
courses of math, English, and CTE, taking a math or CTE course significantly

85
predicted college persistence. English was not found to be a significant predictor
of persistence, but given the findings of Kim and Bragg (2008), I suspect that
English would also be a significant predictor of college persistence if a greater
number of underserved students had enrolled in this course.
An unexpected finding was the disproportionate participation in DE by
Black/African American and multiracial students. It was also surprising to find
disproportionate DE participation by underserved male students. The low
persistence rates for underserved males and Black/African Americans lend
reason to why Pretlow & Wathington (2014) claimed that equity remains a
national concern.
DE practitioners are recognized for their contribution to equity (Pretlow &
Wathington, 2014) and are seen as frontrunners of education reform (Hugo,
2001; Hunt & Carroll, 2006; Karp, 2015). However, practitioners need to take DE
to a new level that includes targeted services and assistance directed toward
underserved students. DE students are college students and as such they
should receive the services found on college campuses to help students
succeed, including learning communities, supplemental instruction, tutoring, peer
mentoring, and one-on-one meetings with teachers. Also, practitioners must do
more than direct the majority of these students toward CTE DE courses.
Although Karp and Hughes (2008) found that students who took CTE DE
courses experienced greater achievement in college over those students that did
not, this study found that students, including the underserved, that took a math
DE course also experienced greater college achievement. Too much emphasis
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is placed on CTE DE, particularly for underserved students. A gap exists
between the instruction students receive in high school and the preparation these
students need to succeed in college and in the workforce. While research
studies have found that DE can bridge this gap (Harnish & Lynch, 2005; Kiouses,
2014; Stephenson, 2013), practitioners have much more ground to cover with
helping underserved students overcome the hurdles that prevent them from
persisting in college and becoming gainfully employed.
Underserved students are often guided toward CTE pathways with the
intent that they will gain specific technical knowledge and skills to obtain entrylevel employment. However, according to Hart Research Associates (2015), only
15% of employers consider discipline-specific knowledge and skills important.
Employers want college graduates that are team players with good ethics that
possess effective oral and written communication skills, critical thinking and
problem-solving skills, and the ability to apply these skills to real-life situations.
College DE practitioners must work closely with their K-12 counterparts to
incorporate the teaching of these vital skills and abilities into the high school-tocollege pathways of their students.
Implications for Theory
Persistence theory as portrayed by Tinto (1975, 1982, 1988, 1994, 1997,
1998, 2006, 2015) constituted this study’s theoretical framework. The findings of
this DE study support persistence theory particularly in regard to Tinto’s (2006)
depiction of the evolution of persistence theory and Tinto’s (2015) recent
thoughts on persistence from a student’s perspective.
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Tinto (2006) compiled a synopsis of his work and the work of his
persistence theory colleagues that took place over the previous decades to show
the current state of persistence theory and its complexities. Tinto highlighted key
research findings, including the importance of student engagement early on in
college, student challenges that come with cultural and socioeconomic
differences, the critical role that faculty play in the classroom, and the fact that
persistence remains a problem after decades of research. Tinto expressed the
need for institutions to develop and implement sustainable programs that
increase persistence. This study demonstrated that DE is one such program.
The study’s statistical analyses found a significant difference in college
persistence between students, including underserved students, who participated
in DE and those that did not. Over the period 2008 through 2014, the research
site’s DE students persisted in college at greater than expected numbers while
non-DE students persisted at less than expected numbers. Moreover, the
research site’s longstanding practice of offering students math DE courses as
well as CTE DE courses has increased the odds of undeserved students
persisting in college.
An explanation for DE students’ greater than expected persistence rates
can be found in a qualitative study that discovered participation in DE increased
students’ academic self-efficacy and sense of belonging in college-level courses
(Gronlund, 2017). The results of Gronlund’s (2017) study were bolstered by
Ozmun (2013), who discovered that DE students had low levels of self-efficacy
prior to taking their first college-level course. In other words, self-efficacy was
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not a pre-existing characteristic that caused students to participate in DE.
Furthermore, Gore (2006) found that self-efficacy in college was low at the onset
of students’ higher education journey and increased incrementally as students
persisted. Put differently, self-efficacy in college academics begins when
students start to take college courses.
Gore (2006) credited Bandura (1977) and his social learning theory as the
catalyst for self-efficacy research. Bandura defined self-efficacy as the perceived
confidence one possesses to successfully perform the work necessary to
achieve an expected result. The level of confidence one possesses determines
the level of effort and persistence put toward achieving the result. Gore (2006)
drew an association between self-efficacy research and Tinto’s persistence
theory. Tinto (1998) theorized that first-year college students’ tendency to persist
toward the achievement of their academic goals depended on their academic
and social integration into the college environment. Self-efficacy research uses
instruments to measure social as well as academic self-efficacy, such as
assessing the confidence students possess to successfully perform college-level
work. DE researchers (Bailey et al., 2002; Karp 2012) found that DE students
gained the confidence to perform college-level work by experiencing the rigors of
college while in high school. Furthermore, Immerwahr and Farkas (2006)
discovered that students who participated in DE found value in the college-level
coursework and the college credits received. Consequently, the students were
more motivated to engage in the learning process.
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The findings of these studies support the motivational factors as identified
by Tinto (2015) that students need to persist in college. According to Tinto,
students are not concerned with the college’s interests. Students are concerned
with completing their educational goals. The factors that motivate students to
achieve their goals are increased self-efficacy, sense of belonging, and finding
value in their education. Colleges can encourage these motivational factors by
engaging with students early in their educational journey. A strategy for early
engagement that colleges can employ is DE. It engages students in the college
learning process while they are still in high school, fulfilling the need for
belonging and doing so in a gradual and unintimidating manner. Students that
participate in DE gain confidence in their ability to perform college-level
coursework, and a well-designed DE program places students on a pathway that
allows them to visualize the value in their efforts.
Last, this study supports the research of other theorists such as Tierney
(1992) who was appreciative and yet critical of Tinto’s (1975) theoretical
foundation for its shortcomings in recognizing the differences in students’
characteristics and their circumstances external to college that affect persistence
in college. DE has proven to be instrumental in helping all students persist in
college.
Implications for Future Research
The findings of this study added to the narrow body of evidence regarding
DE’s effectiveness in California as an equity strategy for increasing the college
persistence of underserved students. Extensive DE research has been
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conducted in other states such as Florida, New York, and Texas, but DE laws
and implementation policies differ between states (Karp et al., 2004) raising
question as to whether the results of DE research in one state can be duplicated
in other states.
Taylor (2015) argued that even as states continue to expand DE policies,
there is not much rigorous research that supports DE’s effectiveness in
increasing college access and success and even less research exists regarding
DE’s effectiveness as an equity strategy for underserved students. This study
responded to Taylor’s call for more research, but much more research must be
conducted to guide DE practice, especially in the state of California.
As I analyzed the data provided by the research site, it became evident
that a longitudinal study was needed to determine whether the higher GPA of DE
students could be attributed to their participation in DE as found by Ganzert
(2014) or if it was due to selection bias. Also, a follow-up study using the same
data should be conducted to determine if there is a difference in college
completion between DE students and their non-DE peers. The study should
include logistic regression analysis on the same key course variables of math,
English, and CTE. California places heavy emphasis on CTE DE pathways for
students, especially for the underserved, and even though I am a strong
advocate of CTE programs, the results of this study indicated that guiding
students toward DE math in addition to CTE courses will have greater positive
impact on the state’s college persistence and completion rates.
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This study focused on the DE practices of a single California community
college that is one of 114 community colleges in the state. Every college,
including those that are part of multi-college districts, has its own culture and
method of operation. As these colleges build and further develop their DE
programs and student databases, it is essential that research be conducted to
assess the effectiveness of the practices of each individual college. In other
words, much work lies ahead in researching the effectiveness of DE at the local
level in California.
In addition to local level research, state level research should be
conducted to determine the effectiveness of California’s DE laws and policies,
particularly the recently enacted College and Career Access Pathways (CCAP)
Act of 2015. This legislation is intended to increase access to DE particularly for
underserved high school students for the purpose of increasing their level of
college preparedness. The research that Pretlow and Wathington (2014)
conducted on the state of Virginia’s DE law should be duplicated for the CCAP
legislation to determine whether its purpose is coming to fruition.
There is a need for ongoing research similar to that conducted by Hoffman
et al. (2009) to identify successful collaborative practices between K-12 and
college systems across the nation that have resulted in the improvement of
endemic problems such as the college persistence rates of underserved males
and Black/African Americans. Moreover, future research should include
qualitative methodologies that focus on student perceptions of why participation
in DE increases college persistence. Lastly, more research needs to be
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conducted on the number and type of DE courses taken in relation to college
persistence.
Recommendations
Expand Dual Enrollment Research in California
As a doctoral student, I discovered this wealth of research on successful
equity-driven DE programs that help underserved high school students transition
to college and achieve their education and career goals. It is unfortunate that
almost all of this research has taken place in states other than California, the
most populous state in the nation. As the state proceeds with implementing new
DE legislation and community colleges work to develop more effective career
and transfer pathways, these efforts need to be accompanied by ongoing
research to ensure that the colleges and their K-12 partners are making informed
decisions based on research of DE practices in the state as well as innovations
in DE and pathway development taking place across the nation that provide
equity for underserved students.
Remarkably, California community colleges have made great strides in
meeting the needs of underserved students. The 2015-2016 persistence rates
found in the California Community College Chancellor’s Office MIS Data Mart for
economically disadvantaged students of color from the 2010-2011 statewide
student cohort (the most current cohort available) were greater than those of their
non-economically disadvantaged counterparts. Surprisingly, the persistence
rates by gender are identical for economically disadvantaged students of color
and the rates exceeded the statewide average. Nevertheless, there remains
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more for community college DE practitioners to learn about being equity-centered
in the development of pathways that result in college persistence for underserved
students. With the exception of American Indian/Alaskan Native females, African
Americans had the lowest persistence rates by ethnicity and gender.
Government, education, industry, and community leaders must support
the dedication of public funds to eliminate this decades-old disproportion in
college persistence. State and federal legislators need to craft legislation that
supports the continual piloting and implementation of successful practices found
across the nation. The legislation should also include funding in support of an
ongoing media campaign that constantly sheds light on the problem and
highlights the successes achieved across the nation until the disproportion in
college persistence among underserved students such as that found in this study
of Black/African Americans and males is eradicated.
Assemble a Broad-Based Dual Enrollment Team
As a DE practitioner, I attend conferences, workshops, and meetings to
gather information on best practices, particularly with the passage of CCAP Act
of 2015. This legislation was drafted to provide seamless DE pathways from
high school to college or to improve college and career readiness. However, this
law resulted in substantial increases in workload and job complexity for DE
practitioners. Consequently, it is necessary for practitioners to assemble and
maintain a broad-based team of people to develop and successfully manage
equity-based DE pathways. The team should be comprised of both internal and
external partners. At a minimum, internal team members should include
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administrators, managers, faculty, and other staff that represent academic affairs,
student services, and institutional research. External team members should
include commensurate faculty and staff of partner high schools as well as faculty
and staff of other community colleges in the state committed to DE best
practices.
The internal team must include a DE lead responsible for the coordination
and delivery of team meetings, contractual agreements, pathway development,
faculty and staff training, course scheduling, student enrollment, other student
services, data collection, status reports, state-mandated reports, and
dissemination of DE information such as conferences, state advisories, current
DE research findings, and so forth. A critical aspect of the DE lead’s
responsibilities should be ensuring that both college and high school faculty
participate in team meetings and DE pathway decision-making processes.
Faculty collaboration is what drives the delivery of DE pathways that result in the
successful transition of students from high school to college. The DE lead should
also be the point of contact for partner high schools and other external team
members.
Maintaining an external team that includes high school partners and other
community college DE practitioners is a best practice itself. Working closely with
high school partners allows DE practitioners to understand their institutional
culture and the concerns that high school administrators have regarding DE. For
example, I have met high school administrators that feel responsible for the
success of their students and, therefore, question underserved student
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participation in certain DE courses such as math and English for fear that these
students might begin their higher education journey with a failing grade. Having
awareness of this concern allows the team to work together to develop solutions
that support student equity as well as student success. Solutions to such
problems can also be found by developing relationships with DE practitioners of
other community colleges.
Developing relationships with other DE practitioners and sharing
information between institutions can reduce the job complexity and workload
associated with California’s evolving DE laws and policies. For instance, a
college developed an addendum to a CCAP agreement that eliminated the need
to draft separate agreements for each of its partner high schools within the same
school district, thus saving other colleges that learned of the addendum
considerable time by not have to draft and manage multiple agreements. Other
examples include spreadsheets developed by another college to track the
enrollment of hundreds of students in multiple course sections, and the design of
different DE management structures used by colleges to coordinate the delivery
of DE courses at multiple high schools. Assembling and maintaining a broadbased team of internal and external partners can increase the DE success of the
college and the students it serves.
Embed Math and English into Dual Enrollment Pathways
Across the nation, DE’s popularity continues to grow as an equity strategy
for placing underserved students on a pathway from high school to college. CTE
pathways are favored by many school district partnerships because students as
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well as educational leaders see value in an education that will lead to
employment, and it is becoming more common for high schools and colleges to
enroll students in pathway courses as cohorts since such models facilitate
collaborative learning that leads to a sense of belonging and increased
persistence (Tinto, 2015). The offering of DE developmental education courses
is also increasing in popularity for the purpose of improving college readiness.
In California, the CCAP Act (2015) legislation expressed a similar view of
DE pathways as mentioned above. The CCAP legislation also supports the use
of DE for the delivery of developmental courses that will improve college
readiness. However, the legislation specified that developmental courses such
as math and English can only be taught to CCAP DE students that are assessed
at below their grade level for these subjects. This requirement can cause
students in need of developmental education to not enroll in such courses
because it would identify them as having lesser abilities than their peers and
friends. This can be especially true for students in DE cohorts. This requirement
segregates students and might cause those in need of developmental education
to decline the opportunity for fear of being viewed as less capable than their
peers.
Instead of segregating students in need of developmental education,
practitioners should embed developmental math and English into DE pathways.
The practice of embedding math and English into pathways is not a novel idea.
The California Community Colleges Board of Governors Task Force on
Workforce, Job Creation, and a Strong Economy (2015) recommended it for CTE
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and transfer pathways. Embedding math and English into DE pathways will
enrich pathway learning and allow students in need of developmental education
to preserve all of the benefits that come with progressing along a pathway with
their cohort peers and friends. Furthermore, DE math courses should be offered
to high school students in their senior year. Presently, the state does not require
senior high school students to take math courses. Considering that this study
and several others (Adelman, 1999; Aughinbaugh, 2012; Kim & Bragg, 2008;
Speroni, 2011) found that taking math courses in high school had a significant
effect on a student’s ability to succeed in college, high school seniors should be
encouraged to take such courses. Basically, the embedding of math and English
into pathways provides students with the dual benefit of a career education and
the necessary skills to succeed in college.
Target Student Populations with Low Dual Enrollment Participation Rates
The findings of this study showed that DE students, including the
underserved, benefited from DE participation in comparison to non-DE students.
However, this study analyzed DE participation by ethnicity and discovered that
participation by Black/African Americans was low in comparison to other
ethnicities. Put differently, Black/African Americans were not benefiting from DE
at a level commensurate with other ethnicities. This discovery demonstrates that
colleges need to look deep within their DE programs to ensure an equitable level
of DE participation among specific student populations. Colleges should develop
DE policies that require the use of data to target, recruit, and support student
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populations with low DE participation rates. Support should include services
based on the specific needs of students within these populations.
The same types of services offered to college students with specific needs
should be offered to DE students. Services such as learning communities,
tutoring, and supplemental instruction can help DE students overcome anxiety
about taking a rigorous college course and instill confidence in their ability to
persist in college toward achieving their educational goals. Another service that
can benefit DE students is mentoring. DE programs should include a mentor
program in their menu of services that connects DE students with college
students who made the transition to college and persisting toward their education
goal. Mentors should be trained to provide DE students with a navigation map
that guides them along a pathway from high school through college toward a
chosen career.
The navigation map can be likened to the California Guided Pathways
(n.d.) program map that guides students toward college completion, except the
navigation map provides guidance at an earlier point in a student’s education
journey. As a complement to the map, colleges should hold regular events for
DE students on the college campus to assist students with integrating into the
college environment. Acclimating DE students to the college environment early
on will help them overcome one of many challenges they will face as they persist
along their pathway.
The challenges associated with college access and persistence for
California’s high school student populations remain formidable (Hughes,
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Rodriguez, Edwards, & Belfield, 2012). Targeting, recruiting, and supporting
student populations with low participation rates can play a pivotal role in helping
them overcoming these challenges and achieve their educational goals.
Build a Better Bridge between Research and Practice
My doctoral program has given me a newfound appreciation for research.
I read about educational research conducted throughout the nation and in
various parts of the world. The research findings offered evidence of problems
and advances in education relative to student equity and success. Much of the
research spoke of findings that supported and often added to the findings of
other research. Much less of what I read addressed how the research findings
resulted in a new method of practice that was researched again for effectiveness
in an effort to achieve continuous quality improvement. A better bridge must be
built between research and practice.
The California Community College’s accrediting body, the Accrediting
Commission for Community and Junior Colleges (ACCJC) Accreditation
Standards (2014) include a particular requirement that can serve as an example
of how to build a better bridge between research and practice. For the past
decade, ACCJC has required colleges to develop measurable student learning
objectives, assess student learning outcomes against the objectives, improved
pedagogy as necessary based on the assessment findings, and repeat the
process. Furthermore, ACCJC requires that this process be documented as
evidence that colleges are taking action to achieve continuous quality
improvement.
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A similar process should be developed between educational research and
practice. Educational research findings of great value to practice reside in
libraries as reference material for more research, but this information must be
made easily accessible to practitioners with the requirement that practitioners
use the information to inform and guide practice. Community colleges must
ensure that their libraries subscribe to databases that will provide practitioners
with online access to the extensive volumes of education-based research that if
utilized more extensively in practice could increase the success of the students
we serve. In other words, research literature should be more accessible for use
by practitioners to increase student success. Additionally, public education
systems should be required by their accrediting bodies to review the literature for
best practices and cite references as evidence that best practices will be
employed when developing new programs and assessing existing programs for
effectiveness and improvement. This will strengthen the bridge between
research and practice and have positive impact on student equity and success.
Summary of the Dissertation
This study addressed the arguments of Taylor (2015) and others
(Fleischman & Heppen, 2009; Hoffman, 2005) that more research is necessary
to assess DE’s effectiveness as an equity strategy for underserved students.
Specifically, it was conducted to add to the body of limited evidence regarding
the effectiveness of DE in California as a strategy that increases the college
success of underserved students. DE policies differ between states and
relatively little research has been conducted on California DE. The analysis of
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this study determined that a greater than expected number of DE students from
both the total and undeserved student sample populations persisted in college
three or more consecutive semesters immediately after graduation from high
school. In addition, the analysis found that math and CTE courses were
significant predictors of underserve student persistence in college.
Although not a part of this study, I performed logistic regression analysis
on the key DE course variables of math, English, and CTE using college
completion as the dependent variable. The college completion variable of this
study was defined as receiving a degree or a certificate, or transferring to a fouryear university. Of the three key DE course variables, math and English were
significant predictors of college completion for underserved students. The
research site should consider conducting an in-depth analysis to validate this
finding.
In closing, the findings of this study support Karp’s (2015) claim that DE
serves as both an equity and college success strategy. Put differently, DE
bridges the agendas of college completion and equity.
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