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ABSTRACT OF THE DISSERTATION 
 
 
 

Forks in the Pathway? Mapping the Conditional Effects of Gender, First-Generation Status, and 

Pre-college Academic Achievement in the Impact of Dual Enrollment Course Participation on 

First-Year Student Engagement and Grades in College 

 
 

By 
 
 
 

Mary Allison Kanny 
 

Doctor of Philosophy in Education 

University of California, Los Angeles 2014 
 

Professor Rick Wagoner, Chair 
 
 
 

 At no other time in the history of American higher education have so many students 

aspired to earn a college degree. Lamentably, attrition rates have remained stagnant over the past 

decade with a large proportion of student departures occurring during or immediately after the 

first year. Fundamental disconnects between the K-12 and higher education sectors have been 

blamed for large numbers of students arriving to college unprepared to face the academic and 

normative challenges that await them. In response, educational researchers and policymakers 

have called for enhanced academic pathways that bridge the gap between educational sectors and 

allow students to not only enroll, but succeed, in college. Dual enrollment, a course-taking 

arrangement whereby high school students enroll in college courses and in most cases earn 
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college credit for them, is the fastest-growing academic pathway today. Yet, empirical data in 

support of this pathway is limited. 

The purpose of this study was to explore the impact of dual enrollment course 

participation on first-year student engagement and college grades. Drawing from student 

engagement literature and theory, student engagement was considered across four key measures: 

active and collaborative learning, student-faculty interaction, educationally enriching 

experiences, and perceptions of a supportive campus environment. In particular, the effects of 

dual enrollment were examined both in the aggregate and with respect to potential differences by 

gender, first-generation status, and pre-college academic achievement. Using national 

longitudinal data from surveys administered by Indiana University’s Center for Postsecondary 

Research (CPR), a quasi-experimental research design was applied via propensity score analysis 

techniques to determine the unbiased effect of dual enrollment course participation on the 

study’s five first-year outcomes. 

The findings and conclusions from this study suggest that dual enrollment does have a 

positive impact on students in the aggregate and offers comparatively greater benefits to male 

and first-generation students. Specifically, a main effect was found in dual enrollment’s impact 

on student-faculty interaction for all students. Male students tended to experience more strongly 

positive impacts in active and collaborative learning, student-faculty interaction, and perceptions 

of a supportive campus environment. First-generation students received greater benefits with 

respect to educationally enriching experiences and first-year grades. In light of these findings, 

implications for practice and policy related to the dual enrollment academic pathway are 

considered.
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CHAPTER 1: 
 

INTRODUCTION 
 
 

First-Year College Completion in American Higher Education 
 

At no time in our country’s history have so many students shown an interest in 

experiencing higher education. Enrollment in postsecondary institutions grew at a rate of nearly 

21 percent between 1984 and 2004, with marked increases in college enrollments for every 

student group (NCES, 2007; Tinto, 2007). Unfortunately, too few students who begin college 

persist to degree. In response, the past four decades have witnessed a mounting level of 

importance placed on retention research spanning a variety of perspectives, methodologies, and 

approaches. Yet for all this work, the issue of college student retention remains just that –an 

issue. Bachelor’s degree completion rates have remained stagnant at approximately 56 percent 

with a substantial portion (40 percent) of departures occurring during or immediately after the 

first year (Delta Cost Project, 2011).  

Students leave college in the first year for a variety of reasons (Ishler & Upcraft, 2005; 

Pascarella & Terenzini, 2005). However, with respect to academically-related issues of 

persistence, the fact is a large number of first-year college students are not prepared to handle the 

academic demands of college-level work. This fact is evidenced by the staggering percentages of 

incoming students who are required to take remedial courses in order to “bring their skills and 

knowledge up to college levels” (ACT, 2011, p. 1; Complete College America, 2012). Even 

within four-year institutions where increasingly stringent admissions criteria are in place, it is 

currently estimated that 20 percent of first-year students place into a remedial course in college 

(Complete College America, 2012). According to Adelman (2006), only 49 percent of these 
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students who take one or more remedial courses return for a second year, compared to 70 percent 

of students who complete only credit-bearing courses. Thus, the costs of arriving to college 

academically unprepared have a very real effect on student persistence. 

Given the undeniable importance of the first year of college, ensuring that students are 

ready for college-level work is an imperative within the college completion agenda. Yet, 

academic preparation for college is pursuant to more than just the cognitive skills or knowledge 

that students bring with them from high school. Rather, a more holistic depiction of students’ 

ability to adapt to and meet the new academic demands of college is crucial to predicting first-

year persistence (ACT, 2013; Ishler & Upcraft, 2005; Upcraft, Gardner, Barefoot, Angelo, & 

Cross, 2008). Entering college students must also have an awareness of and ability to navigate 

and meet new academic norms found on college campuses (Baker, Clay, & Gratama, 2005). 

These norms pertain to the enactment of certain skills, strategies, and/or habits whereby students 

engage with the academic and social environments of college in particular ways. These include, 

but are not limited to: the degree of time and effort devoted to studying, interaction with faculty, 

collaboration with other students, and participation in meaningful learning activities both inside 

and outside of the classroom (Kuh, 2007). Students who understand and practice such forms of 

engagement tend to fare better academically than peers who have not yet learned to partake in 

such activities (Margolis, 2001; White & Lowenthal, 2011).  

Taken together, research has consistently found that the combination of academic course 

content and the teaching of normative behaviors in students’ preparation for college play a key 

role in predicting persistence beyond the first year (Carini, Kuh, & Klein, 2006; Kuh, Cruce, 

Shoup, Kinzie, & Gonyea, 2008; Reason, Terenzini, & Domingo, 2006; Tinto, 2005). Yet, as 

mentioned above, first-year completion rates present a major issue in American higher 
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education; 30 percent of students who start college at a four-year institution do not return for a 

second year (American Institutes for Research (AIR), 2010). This statistic is further 

problematized when we consider which students tend not to return to campus. First-year college 

persistence rates vary disproportionately by student background characteristics, with the greatest 

proportion of departures occurring among racial/ethnic minority, first-generation, and lower 

socio-economic status students (AIR, 2010). Simply put, a large number of students do not make 

it to their second year of college, and those who are most at risk – students from historically 

underrepresented populations in higher education – tend to be the least prepared. Moreover, a 

reverse gender gap also exists in college completion, with women outpacing their male 

counterparts in first-year persistence rates across all student groups (Ross et al., 2012).  

Differences in first-year college persistence rates by student group, are especially 

poignant today given the mounting value of completing college. A college degree has replaced 

the high school diploma as an imperative for better jobs, economic self-sufficiency, and 

responsible citizenship. Bachelor’s degree holders will earn substantially more over a lifetime 

compared to those with only a high school degree (Carnevale, Rose, & Cheah, 2011). 

Additionally, current workforce projections suggest that 62 percent of the nation’s future jobs 

will require a college education and more than half of those will require a bachelor’s degree 

(Georgetown Center on Education and the Workforce, 2010). Thus, in light of a college-going 

landscape where, (a) degree aspirations are higher than ever, (b) completion rates are obstinately 

low with certain groups of students outperforming others, and (c) the importance of a college 

degree continues to grow, the question remains: What can we do to support a wide range of 

students in persisting beyond the first year of college so that they might earn a four-year degree?  
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Dual Enrollment as an Academic Pathway to Enhance Students’ College Outcomes 

Among numerous initiatives to better prepare students for college and improve stagnant 

completion rates, perhaps none other has gained quite as much currency within the past decade 

as dual enrollment (DE). Once considered “just a way to move bored or advanced students out of 

high school,” this course-taking arrangement allows high school students to enroll in college 

courses and, in most cases, earn college credit. While similar in nature to other credit-bearing 

college preparatory courses such as Advanced Placement (AP) or International Baccalaureate 

(IB), dual enrollment represents a unique opportunity for students to take actual college courses 

and earn credit for them by successfully completing the course, rather than having to pass a 

performance exam. Today, all 50 states have some form of a dual enrollment program in place 

(Andrews, 2004), and 40 have policies directly addressing DE agreements between the K-12 and 

higher education sectors (Karp, Bailey, Hughes, & Fermin, 2005). 

Dual enrollment is a particularly attractive tool for enhancing students’ academic and 

normative preparation for college because it addresses a resounding cry among policymakers and 

researchers for better coordination between the K-12 and higher education sectors. The current 

disconnect between educational sectors has been identified as a key contributor to students’ 

inadequate preparation for the academic demands of college. As such, efforts to streamline the 

process of students’ postsecondary academic transitions have come to be known as academic 

pathways, and are based on the idea that “the trajectory for academic success in college is 

established long before students matriculate” (Kuh, Kinzie, Buckley, Bridges, & Hayek, 2006, p. 

89). Dual enrollment is an example of an academic pathway in that it provides improved 

preparation for college via early exposure to college-level academics before students embark on 

the first year of their college careers (Hoffman, 2005). Research in support of dual enrollment 
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has consistently found that DE course-taking is related to higher college enrollment rates, grades, 

completion rates, and shortened time-to-degree (Dadgar & Allen, 2011; Karp, 2007; Swanson, 

2008). 

Participation in dual enrollment courses is remarkably common among high school 

students in the United States today. Just two years ago, high school students took over two 

million college courses at 53 percent of all Title IV, degree-granting postsecondary institutions 

(Marken, Gray, & Lewis, 2013). However, what is perhaps most telling regarding the prevalence 

of dual enrollment is the comparison of two reports from the National Center for Education 

Statistics (NCES) that assess the extent of DE course-taking. Whereas in the 2002-03 academic 

year, approximately 813,000 students (5 percent nationally) took at least one college-level course 

through a postsecondary institution, it was estimated that over 1.4 million high school students (9 

percent nationally) took one or more DE courses in the 2010-11 academic year; this represents a 

67 percent increase in the number of dual enrollment students in less than one decade (Marken, 

Gray, & Lewis, 2013; Waits, Setzer, & Lewis, 2005). Further, the NCES report from 2010-11 is 

particularly notable when compared to data indicating 2.1 million students took an AP course 

that same year (College Board, 2012). 

The fast-growing prevalence of dual enrollment is particularly important given its 

potential to support a wide variety of students in attaining a college degree. Once just a course-

taking option for the highest achieving students, DE is now offered to students of varying 

academic profiles as a means for enhancing their academic preparation for college. The NCES 

reported that more than 22,000 high-school students enrolled in college courses during the 2010-

11 academic year in programs that were specifically targeted to at-risk students. This is more 

than triple the number in 2002-03, when 6,400 at-risk high school students took college classes. 
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Furthermore, dual enrollment may hold promise for enhancing student outcomes on a 

compensatory basis. That is, while it is has been established that DE participation generally 

benefits all students, the effects may be even greater for students who are most at risk (Hughes, 

2003). Some data, while limited, has suggested that racial/ethnic minority, first-generation, and 

lower academically achieving students stand to benefit the most from DE course participation 

(Karp, 2007; Struhl & Vargas, 2012). Thus, a wide variety of students may be positively 

impacted by DE participation, and some students might benefit to an even greater degree. 

Purpose of the Study 

Despite the pervasiveness of dual enrollment and its mounting attractiveness as a tool for 

increasing college completion rates for a variety of students, three fundamental gaps exist in our 

current knowledge base which make it difficult to assess the true value of this fast-growing 

academic pathway. First, with respect to research methodologies utilized to examine the impacts 

of dual enrollment, the majority of prior studies do not account for the inherent self-selection 

bias associated with participating in DE courses. That is, students who elect to take part in dual 

enrollment courses are likely to already possess certain traits that will also impact their college 

outcomes. As such, a quasi-experimental research design is required to appropriately control for 

the self-selection bias associated with DE participation, and accurately compare DE students to 

non-DE students to accurately estimate the impact of dual enrollment participation on student 

outcomes. 

Second, extant research tends to focus on the main effects of dual enrollment using 

aggregated samples. Although this work provides a baseline foundation in support of dual 

enrollment, it is remiss to assume that DE functions uniformly across an increasingly diverse 

student population. Instead, DE as a pathway to college completion may actually consist of 
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various trails for different students. To this end, there is an undeniable need for research that 

takes into account the conditional effects of this course-taking opportunity by student 

background characteristics, especially given the increasingly diverse population of students who 

pursue a college education, and partake in this particular academic pathway as a means to do so.  

Finally, nearly all of the literature related to the impact of dual enrollment focuses on 

discrete academic outcomes such as college grades, completion rates, or time to degree. While 

this research strongly endorses the value of DE as an academic pathway, a logical and necessary 

next step is to identify the actual mechanisms by which these outcomes occur. Such research 

would provide a more nuanced understanding of how or why DE participation translates to 

academic success and college completion. Thus, dual enrollment research would be bolstered by 

the study of intermediate outcomes situated somewhere between DE course participation and 

these known discrete academic outcomes.  

Accordingly, the present study will utilize propensity score analysis within a quasi-

experimental research design to explore the impact of dual enrollment course participation on 

first-year student engagement, a key intermediate outcome that predicts first-year college grades, 

as well as persistence beyond the first year. Further, the study will assess whether conditional 

effects exist within these relationships. This exploration is guided by the following research 

questions: 

1) What pre-college characteristics of undergraduate students at four-year institutions are 

predictive of dual enrollment course participation?  

 

2) How does dual enrollment participation influence first-year student engagement 

outcomes and college grades in the aggregate? 
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3) Is there a mediating effect of student engagement in the impact of dual enrollment 

participation on first-year college grades for all students in the aggregate?  

 

4) Do the impacts of dual enrollment participation on first-year student engagement 

outcomes and college grades vary by gender, first-generation status, and pre-college 

academic achievement?  

 

5) Are there mediating effects of student engagement in the impact of dual enrollment on 

first-year college grades for different student groups with respect to gender, first-

generation status, and pre-college academic achievement? If so, how do these effects 

differ by student group? 

 
In order to answer these questions, this study will utilize data from Indiana University’s 

Center for Postsecondary Research (CPR). Specifically, data will be taken from the 2005 and 

2006 Beginning College Student Survey of Engagement (BCSSE), and the 2006 and 2007 

National Survey of Student Engagement (NSSE). Because these survey instruments allow for the 

analysis of a matched student sample, the proposed study will be a longitudinal assessment of the 

unique impact of dual enrollment course participation on first-year student engagement and 

college grades. Further, data from these survey instruments are nationally representative and 

specifically focus on measures of student engagement, thereby providing a rich base of data from 

which independent and dependent variables can be drawn. 

Significance of the Study 

Significance for Research 

 This study is particularly timely as it offers important insights to the impact of dual 

enrollment, which has become an increasingly prevalent pathway initiative in the college 

completion landscape. While an increasing amount of research is emerging related to the various 

student-level impacts of dual enrollment course participation, a great deal more evidence is 
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required to assess how this academic pathway functions, and whether it may differ for certain 

groups of students. Among the ten cited directions for persistence research, Pascarella (2006) 

stressed the need for estimating conditional effects by student background characteristics, given 

that we can no longer assess models of college persistence that apply solely to White 

undergraduates from upper- or middle-class homes (Pascarella & Terenzini, 2005). Thus, the 

contribution of this study falls in line not only with the DE literature, but a broader body of 

research that seeks to understand the unique experiences of student groups beyond what is 

known in the aggregate. 

 However, in order to accurately estimate the impact of this course-taking opportunity on 

a diverse range of students, the use of a quasi-experimental research methodology, as is proposed 

in this study, is warranted. With the exception of only a handful of previous studies, which have 

not been based on nationally representative data, the dual enrollment literature has not accounted 

for self-selection bias that may overestimate the true impact of dual enrollment on student 

outcomes. Further, because propensity score analysis represents a relatively newer approach 

within educational research, this study will offer important insights to the use of a quasi-

experimental methods as a means for assessing educational interventions given the inability for 

such research to be conducted within traditional, randomized experimental designs. 

 Finally, the proposed study seeks to make a conceptual contribution to the student 

engagement and persistence literature by drawing more explicit linkages between a student’s pre-

college academic experiences and their first-year outcomes in college. Specifically, this study 

takes into account the notion that students’ trajectories for success in college begin long before 

their first year on campus. As will be examined in this study, early exposure to college academic 

norms via opportunities to take actual college courses during high school may provide some 
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degree of overlap between the pre-college and college academic environments that most student 

persistence models include as separate temporal blocks. Thus, findings from this study 

potentially extend the current understanding of student engagement and persistence in college as 

outcomes that map onto the K-12 environment more so than previously thought. 

Significance for Policy and Practice 

In addition to this study’s significance for research, it may also provide key information 

to policy makers, lawmakers, K-12 and college administrators, students, and families concerning 

the ways in which dual enrollment can be leveraged to support students in earning a college 

degree. Careful analysis of the impact of DE on first-year student engagement and grades in 

college is important for K-12 and higher education policymakers. Specifically, by understanding 

how DE participation affects these outcomes, targeted efforts can be made to wield this tool in 

the most effective manner possible for all students, both prior to and following students’ 

matriculation to college. At the K-12 level, this research will offer much besought insights as to 

how DE translates into student outcomes during the first-year of college.  

Furthermore, the examination of conditional effects of dual enrollment course 

participation may provide important information for supporting students from historically 

underrepresented backgrounds in higher education to enroll and persist within four-year 

institutions. Because students from these backgrounds tend to be those who attend secondary 

schools with less rigorous academic preparation for college, there is great potential for 

implementing dual enrollment as a policy initiative to bolster underserved students’ academic 

programs. As such, secondary schools and participating postsecondary institutions could both 

benefit from more nuanced information about how dual enrollment courses can aid certain types 

of students to a potentially greater degree than others. 
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In addition, student affairs professionals will benefit from a more nuanced understanding 

of how students’ experiences in DE continue to play a role in the way they engage with a new 

academic environment during their first year of college. Indeed, student engagement is related 

not only to individual efforts and capacities, but the interplay of these attributes with the 

institution and its personnel (Kuh, 2007). With this enriched knowledge, student affairs will be 

better equipped to tailor programs and support to DE and non-DE students alike. 

Outline of the Study 

 In this chapter dual enrollment was introduced as an increasingly attractive strategy to 

address the issue of student levels of college preparation as they relate to college completion. 

Given the mounting prevalence of this academic pathway and promising evidence of enhanced 

college grades and persistence, this study’s purpose is to provide a more nuanced understanding 

of how dual enrollment actually leads to such outcomes via first-year student engagement. 

Chapter 2 expands on this initial foundation and justification for the study by including a 

comprehensive review of the literature related to dual enrollment and first-year student 

engagement. Additionally, Chapter 2 defines key terms and provides a proposed conceptual 

model by which the relationship between the two might be understood with respect to main and 

conditional effects. Following this, Chapter 3 describes the proposed methods to answer this 

study’s research questions. Included in this chapter are: hypotheses associated with the five 

research question; the instruments, data, and sample; and explanations of the statistical analyses 

that will be utilized. Next, Chapter 4 presents the results of this study with respect to each of the 

five research questions. Finally, Chapter 5 provides discussion of the results in light of previous 

research and offers suggestions for future research as well as implications for practice and 

policy.
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CHAPTER 2: 
 
 

REVIEW OF THE LITERATURE AND THEORETICAL FRAMEWORKS 
 
 

The objective of this chapter is to construct a framework by which the main and 

conditional effects of dual enrollment course participation can be understood in relation to 

students’ first-year academic outcomes in college. In light of recent emphasis on college 

readiness and completion rates, policy has called for greater alliances between the secondary and 

postsecondary educational sectors via educational pathways that will assist students not only in 

getting into, but through college. As one of the fastest growing policy initiatives, dual enrollment 

is highlighted in the research as a tool for enhancing college access, success, and completion for 

a increasingly diverse set of students (Rodriguez, Hughes, & Belfield, 2012). Further, an 

increasing number of studies underscore the potential of DE to have differential impacts on 

certain groups of students (Berger et al., 2013; Karp et al., 2007; Struhl & Vargas, 2012). Yet in 

spite of the influx of these recent research briefs, relatively few reports examine how or why dual 

enrollment course-taking has such a positive impact on college completion beyond analyses that 

link DE to higher grades in college. Nor has the literature reached consensus on the answers to 

these questions with respect to differences beween student groups.  

Accordingly, this chapter is organized into five sections that collectively lay the 

groundwork for understanding the main and conditional effects of dual enrollment on first-year 

student engagement and college grades. To begin, the issue of first-year college persistence is 

explored as it relates to disconnects between the K-12 and higher education sectors. Then, key 

characteristics and features of dual enrollment as an academic pathway are explained, and a 

working definition of dual enrollment used within this study is offered. Next, research on the 
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known impacts of dual enrollment course-taking on student-level outcomes is presented with 

consideration for main and conditional effects. The literature review then turns its focus to 

understanding the theoretical construct of first-year student engagement as a key, intermediate 

outcome that predicts both college grades and student persistence; here, differences in first-year 

student engagement by student group are also highlighted. Finally, the chapter concludes by 

reviewing relevant theory and proposing an adapted conceptual model by which the main and 

conditional effects of dual enrollment on first-year student engagement and college grades might 

be understood.  

First-Year College Persistence: Framing the Issue 

The issue of persistence beyond the first year of college is hardly new. Decades of 

student persistence research have been dedicated to understanding and addressing the causes of 

student departure from college during this critical time (Tinto, 2007). Yet, current estimates 

suggest 28 percent of college students leave either during or immediately after their first year at a 

four-year institution, and a review of national trends reveals that this proportion has actually 

increased from 26 percent just one decade ago (American Institutes for Research (AIR), 2010). 

Cumulatively, the first-year attrition rate accounts for nearly 40 percent of all college departures 

(Delta Cost Project, 2011).  

The societal and individual costs associated with these obstinately low first-year 

persistence rates are substantial. In a recent report titled Finishing the First Lap, Schneider 

(2010) estimated that taxpayers at the state and federal levels spend more than 1.35 billion 

dollars annually to educate first-year students who do not return the following year. Another 

report posited that based on the 2002 full-time incoming class of college students, the attrition 

rate as measured by no bachelor’s degree within six years was associated with 3.8 billion dollars 
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in lost income, and 730 billion dollars lost in potential state and the federal tax revenue on a 

yearly basis (Schneider & Lin, 2011). Thus, the societal and individual costs associated with the 

large number of college departures, and particularly those that occur in the first year, represent a 

high-stakes issue. 

Further, concern has risen over which students tend to leave college. Completion rates 

remain persistently low for non-Asian racial minorities, first-generation students, and low-

income students (Arum, et al., 2007; Carey, 2004; Ishitani, 2006). For example, among a 2003–

04 cohort of entering college students, 20 percent of Black students and 18 percent of Hispanic 

students left college by 2004. These figures compared to 15 percent of White students and 10 

percent of Asian students who did not remain by the end of that first year (NCES, 2011). 

Disparities in first-year persistence rates extend to first-generation and socioeconomic status as 

well. First-generation students’ relative risk of departure was 71 percent higher than that of 

second-generation students between the first and second years (Ishitani, 2003). Further, data 

from the Educational Longitudinal Study of 2002 indicated whereas only 6 percent of students 

from higher SES backgrounds did not return for a second year in 2004, more than 14 percent of 

their lower SES peers did not persist (NCES, 2011).  

While disparate levels of first-year persistence among the aforementioned groups of 

traditionally underrepresented students are well known, an additional persistence gap exists with 

respect to gender. Specifically, male students tend to leave college during or immediately after 

the first year of college at higher rates than female students. Of students who began at a 

postsecondary institution in 2003–04, 17 percent of males had left college by 2004, compared to 

15 percent of females (NCES, 2011). Though this gap is relatively small, it becomes more 
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notable when paired with the fact that women now enroll in college at higher rates than their 

male counterparts and take less time to degree. 

Beyond descriptive reports of who tends to return for a second year of college, research 

offers interesting nuances in the predictors and potential causes of these disparities. In causal 

research using regression analyses, the relative impacts of these student background 

characteristics depict a somewhat mixed picture. As mentioned above, White and Asian students 

are more likely to persist beyond the first year of college. Yet, in studies that control for other 

key student background variables (e.g., SES, academic preparation), racial differences 

sometimes disappear or are reversed. This dynamic indicates that “differences in income or 

preparation, not race, might be at the root of differences in student persistence” (Reason, 2009, p. 

663).  

Further, according to nationally representative data from the National Longitudinal 

Survey of Youth 1997, it was found that Black and Hispanic students are respectively 9 and 10 

percentage points less likely than White students to return for a second year of college at four-

year institutions (Aughinbaugh, 2008). However, the predictive power of these race variables 

was no longer significant after taking into account parent education and family income. 

Similarly, in a recent report, ACT (2004) found that students’ SES was the second most powerful 

predictor of college retention, behind high school grade point average, even when controlling for 

other demographic factors. 

With respect to gender, being male was a statistically significant negative predictor of 

first-year persistence even when controlling for parent education and family income (ACT, 

2004). Yet, once high school grades were accounted for, being male was no longer a statistically 

significant predictor. In a final regression model, the only significant predictors of first-year 



16

persistence were family income and high school grades; both had a positive relationship with the 

dependent outcome.  

Thus, it is quite clear there is an interplay between various student background 

characteristics in predicting persistence beyond the first year of college. However, what appears 

consistent between these various interactions is a recurring emphasis on pre-college academic 

preparation and achievement. That is, race/ethnicity, SES, and gender as predictors of first-year 

college persistence either lose or are diminished in their predictive power once students’ levels of 

academic preparation and achievement are taken into account.  

With respect to students’ academic preparation for college, research has shown that a 

large number of students embarking on college careers are not equipped with the normative 

skills, strategies, or habits that support academic success in college. Indeed, first-year college 

students are often surprised to find that what it takes to be successful in college courses is 

fundamentally different from what “made the grade” in their high school courses (Conley, 

Aspengren, Stout, & Veach, 2006; McCarthy & Kuh, 2006). College instructors expect students 

to engage in a range of productive learning activities including using higher order critical 

thinking skills, producing written work that meets college-level standards, and contributing to 

meaningful discourse regarding course material (Kuh, 2007; National Research Council, 2002). 

In order to enact these behaviors, students must be “independent, self-reliant learners who 

recognize when they are having problems and know how to seek help from professors, fellow 

students, or other sources” (Conley, 2007, p. 23).  

Yet, students are often either unaware of or hold a variety of misconceptions regarding 

such academic expectations of college-level work. For instance, in their seminal work as part of 

the Stanford Bridge Project, Venezia, Kirst, and Antonio (2003) found that students often 
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attribute the most difficult aspect of earning a college degree to the application process. In turn, 

they are startled to learn that an entirely new set of academic expectations and norms face them 

when they arrive at college academically unprepared. Thus, a number of entering college 

students are not academically prepared for college-level work, lack the skills and strategies 

required to succeed in college-level academics, and in many cases, do not realize the extent of 

their unpreparedness. In attempting to identify the cause of such lack of preparation for college 

academics, research and policy makers have identified a range of causes that span the student-, 

school-, and broader systemic-levels. While important implications arise from the study of the 

former two levels of analysis, the growing national agenda for college completion warrants 

discussion of systemic issues that may lead to issues of college persistence.  

Disconnects in the PK-16 Educational System 

Kirst and Venezia (2004) identified a disjointed system within and between secondary 

and postsecondary education as a significant cause of students’ inadequate college preparation. 

Because K-12 boards and the higher education system operate within distinct silos, their 

definitions of college readiness are rarely coordinated. In turn, high school teachers and college 

professors may have vastly different outlooks on what is required for a student to enroll, much 

less succeed, in postsecondary coursework. Relatedly, standards and assessments at each level 

lack cohesion and consistency. This is often because collaborations between state lawmakers and 

higher education and K-12 boards are thwarted by policies formed separately and exclusively by 

each of these bodies (Venezia, Callan, Finney, Kirst, & Usdan, 2005).  

Typically, these disconnects are most pronounced during the 11th and 12th grades. In the 

current high school structures, eleventh grade students tend to dedicate much of their time to 

college entrance examinations (Venezia, Kirst, & Antonio, 2003). Then, during their final year in 
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high school, students experience less incentive to engage in rigorous high school academic 

preparation as they instead focus on college application processes and acceptance activities. As a 

result, academic preparation for college generally wanes in the final years of high school, while 

students quite literally just pass the time until high school graduation. A number of collaboration 

issues between high schools and postsecondary institutions are to blame for this phenomenon. 

For example, college admissions policies tend not to stress second semester senior year grades. 

Further, no comprehensive testing agreement has been adopted within the accountability 

movement to hold students and schools to a standard of academic achievement during the 12th 

grade year (Hanson, 2003; Venezia & Kirst, 2004). Thus, whereas the senior year should ideally 

represent an educational opportunity that “launches the well-prepared student toward success in 

postsecondary education,” it is often instead a forgone year of waiting in a holding pattern before 

matriculation to college (Harvey, 2001a, p. 12). 

Because disconnects between the K-12 and higher education sectors have been 

pinpointed as detrimental to students’ academic preparation for college, a more comprehensive 

college completion agenda has moved to the forefront of educational research and policy (Kuh, 

Cruce, Shoup, Kinzie, & Gonyea, 2008). The agenda is centered around the notion that 

supporting students in the attainment of a college degree is not simply a matter of providing 

access to college; nor can it be achieved solely through better retention efforts in the 

postsecondary sphere (Rosenbaum, 2001). Instead, a holistic approach to completion must be 

adopted. Several initiatives call for this by underscoring a dire need for better coordination and 

stronger alliances between K-12 schools and higher education institutions, which have 

historically operated independently and sometimes in conflicting ways (Kirst & Venezia, 2004; 

Kleiman, 2001). 
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A number of metaphors have been used to exemplify the crucial connection between 

secondary and postsecondary education for increasing college enrollment and completion. 

Among these, “pathways” has become increasingly ubiquitous (Hoffman, Vargas, & Santos, 

2009; Hughes, Karp, & Bailey, 2005; Seal, 2004). As the term suggests, greater system-wide 

alignment will provide students, and especially those who have historically lacked the resources 

to traverse this divide, with a means to not only cross into higher education, but to do so and 

succeed. In this respect, pathways are conceptualized as “boundary-spanning curricula, 

instructional and organizational strategies, and meaningful assessments that either link or extend 

from high school to college” to enhance college enrollment and completion (Bragg, Kim, & 

Barnett, 2006, p. 6). Though not formally addressed to the final two years of high school and 

first two years of college, pathway initiatives tend to stress these four years, as they represent the 

most crucial time for which the transition from secondary to postsecondary education takes place 

(National Commission on the High School Senior Year, 2000). The operationalization of this 

definition has taken many forms, inclusive of dual enrollment, which is discussed in the 

following section. 

Dual Enrollment as an Academic Pathway 

Dual enrollment is considered one of the fastest growing credit-based transition programs 

today among all academic pathways, whereby high school students are permitted to enroll in 

college courses and, in most cases, earn college credit that is placed on a college transcript 

(Allen, 2010). The theory behind dual enrollment is based on the premise “that enabling high 

school students to experience real college coursework is one of the best ways to prepare them for 

college success” (Struhl & Vargas, 2012, p. v). Today, all 50 states have some form of dual 

enrollment program in place (Andrews, 2004), and 46 have policies directly addressing DE 
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course-taking agreements between the K-12 and higher education sectors (Karp, Bailey, Hughes, 

& Fermin, 2005). Further, in the 2010-11 academic year, it was estimated that over 1.4 million 

high school students (8.75 percent nationally) took a DE course, representing a 67 percent 

increase from the 2002-03 number of enrollments (Marken, Gray, & Lewis, 2013). National 

estimates of the prevalence of DE have also noted that the number of public high schools 

reporting dual enrollment course-taking opportunities has increased markedly over the past 

decade. Whereas, 71 percent of public high schools offered DE in 2002-03 (Waits, Setzer, & 

Lewis, 2005), 82 percent reported students enrolling students in college-level courses for credit 

during the 2010-11 academic year (Marken, Gray, & Lewis, 2013).  

Particularly noteworthy of these increases in DE participants, is the increasingly diverse 

set of students who are taking dual enrollment courses. Whereas dual enrollment was 

traditionally reserved for students demonstrating high academic achievement, it is now viewed as 

a course-taking option for enhancing college readiness for a variety of students. In fact, in the 

2010-11 academic year, four percent of all postsecondary institutions had a formal dual 

enrollment program geared specifically toward students at risk of educational failure and 

reported serving approximately 22,100 students (Marken, Gray, & Lewis, 2013). 

Dual Enrollment in Context 

Although dual enrollment unequivocally represents the most rapidly growing academic 

pathway in the United States today, an acknowledgment of its counterparts and the ways they 

differ from DE merits discussion. Indeed, policymakers and scholars have endorsed a number of 

pathway initiatives– some previously established, and some newly created– meant to create 

better coordination among educational sectors and support a variety of students to not only enter, 
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but excel in higher education (Karp & Hughes, 2007). Some of the most prevalent examples are 

briefly summarized below: 

-Advanced Placement (AP): A program created in 1955 that involves a set of courses and 

tests taken during the high school years which can allow students to earn college credit at 

two- and four-year institutions by passing a standardized exam with a sufficiently high 

score as determined by students’ postsecondary institution. 

 

-Bridge programs: Programs also known as “transition” or “outreach” programs that 

often target a specific student groups to help support academic preparation and college 

readiness so that enrollment and subsequent success in postsecondary education is 

possible. Well known bridge programs include: GEAR UP, Advance Via Individual 

Determination (AVID), Upward Bound, and TRIO. 

 

-Distance learning/virtual high schools and colleges: Models of instruction that are based 

on the delivery of courses via the internet or other forms of correspondence that allow 

students to receive instruction remotely. This pathway is often blended with other 

pathway initiatives, such as AP or dual enrollment, in order to provide students with 

access to instruction that may not be available to them at their home school. 

 

-Early college high schools: Launched in 2002, these schools incorporate the 

organization structures of high school and college within a college-level academic 

curriculum. Early college high schools are often located on community college campuses, 

and allow students to earn a high school and associate of arts degree simultaneously.  

 

-International Baccalaureate (IB): The IB diploma program was established in 1968 and 

was mainly intended for internationally mobile students who attended private 

international schools, but has become increasingly prevalent in the United States since 

the early 2000s. This program prepares junior and senior high school students for college-

level work and allows them to earn college credit by way of passing subject area IB 

exams. 
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While the basic premise of each of the aforementioned academic pathways is to facilitate 

the transition from high school to college via “organizational structures, policies, and practices 

linking and aligning K-12 education with 2- and 4-year colleges,” important distinctions do exist 

between them and in comparison to dual enrollment (Bragg, Kim, & Rubin, 2005, p. 6). One key 

difference between academic pathways is related to the potential for earning college credit. For 

example, some pathways, such as bridge programs, focus on college knowledge and readiness, 

but do not offer opportunities for students to earn credit for college courses. Others, known as 

“credit-based transition programs (CBTPs),”which includes dual enrollment, offer students a 

chance to earn college credits while still in high school. However, the accrual of this credit also 

differs depending on the pathway. For instance, the AP and IB programs present the potential for 

earning college credit, but only by way of passing a course-related exam; further, credit may or 

may not be granted by a student’s ultimate college destination.  

In contrast, dual enrollment and early college high schools allow for the combination of 

both college-level course exposure and the assurance that students will earn college credit simply 

for passing these college-level courses. This feature of dual enrollment is important given that 

the accrual of college credit is particularly important as it has been strongly linked to a student’s 

likelihood of persisting beyond the first year of college (Adelman, 1999, 2005). Below, the key 

characteristics of dual enrollment as a unique academic pathway are presented in greater detail. 

Key Characteristics and Definition of ‘Dual Enrollment’ in this Study 

The arrangements by which high school students are permitted to take part in dual 

enrollment courses may differ greatly from state to state, and even between institutions within 

the same state. Karp, Bailey, Hughes, and Fermin (2004) have noted that these differences are 

the result of state policies, as well as institutional decisions. As such, there is great variability 
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with respect to program/enrollment type, student participation criteria, types of credit earned, 

location, instructor affiliation, classes offered, and tuition and funding. Typically, however, dual 

enrollment courses are taught by college professors at community colleges. Further, most 

secondary and post-secondary agreements base student participation criteria on high school 

grades and grant college credit for passed courses. Regarding funding, arrangements may range 

from shared funding to waived costs tuition and course materials. A more extensive description 

of variations in the key characteristics of dual enrollment can be found in Appendix A-1. An 

accompanying table identifying the relative prevalence of these variations in key characteristics, 

as measured by the number of states that employ them within their policies, is provided in 

Appendix A-2. 

Thus, in practice, DE has taken a number of forms and can vary greatly across the 

aforementioned characteristics. As a result, the literature has developed a more detailed 

taxonomy for classifying different forms of dual enrollment courses (Dadgar & Allen, 2011) (see 

Appendix A-3). Often, dual enrollment is used interchangeably with ‘dual credit’ (DC) or 

‘concurrent enrollment’ (CE), and sometimes ‘joint enrollment’ (JE); however, their relationship 

is best understood by conceptualizing ‘dual enrollment’ as an umbrella term under which DC and 

CE exist. In general, dual enrollment is used to define any type of college-level course-taking 

among high school students regardless of whether it takes place as part of a formal dual 

enrollment program, what types of credit are earned, where the course is located, or with whom 

the instructor is affiliated.  

Dual credit is specific to a particular credit earning specification and refers to any course-

taking arrangement that allows high school students to take college courses and earn both high 

school and college credits simultaneously. Alternatively, concurrent enrollment is specific to 
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who provides instruction; particularly, CE only pertains to students taking college-level courses 

that are taught by college-approved high school teachers at their high school. For ease of use and 

in accord with the data available, this study utilizes the more general, umbrella term of dual 

enrollment course-taking so as not to misrepresent the nature of course-taking among the study’s 

sample. 

Impacts of Dual Enrollment in the Literature 

National participation in and public policy support of dual enrollment courses has grown 

significantly over the past decade (Swanson, 2008). Further, the range of students now 

participating in dual enrollment courses has grown considerably more diverse in terms of student 

demographic characteristics as well as pre-college levels of academic achievement (Marken, 

Gray, & Lewis, 2013). In addition to the growing prevalence of dual enrollment as an academic 

pathway, assessments of state policies and program implementation has illuminated the highly 

varied nature of how dual enrollment is operationalized. Taken together, these aspects of dual 

enrollment have elicited an influx of research seeking to provide empirically-based evidence 

documenting how DE impacts students, as well as implications for how this academic pathway is 

best implemented.  

Unfortunately, what is known regarding the actual student-level outcomes of dual 

enrollment course-taking remains relatively limited. Much of extant DE research is either (a) 

qualitative and focused on state policies (e.g., Bailey, Hughes & Fermin, 2004, 2005) and 

program features (e.g., Hughes et al., 2005), or (b) descriptive in nature with respect to national 

estimates of student and institution participation (e.g., Marken, Gray, & Lewis, 2013; Waits, 

Setzer, & Lewis, 2005). Regardless of these limiting factors, what causal research has been 

conducted within the growing body of dual enrollment literature provides a solid foundation in 
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support of the positive impacts of DE. Below, these impacts are considered in terms of main and 

conditional effects. 

Main Effects of Dual Enrollment 

The majority of dual enrollment research has examined student-level impacts in the 

aggregate. The results of these studies represent the main effects of dual enrollment, and provide 

a broad-based view of how dual enrollment affects students in general. The literature on these 

student-level outcomes can be catalogued in three categories: postsecondary enrollment, 

academic achievement in college, and persistence and completion.  

Postsecondary enrollment. A number of studies have found that students who take dual 

enrollment courses are more likely to enroll in a postsecondary institution, and to do so 

immediately following high school graduation as a full-time student (Bailey, Hughes, & Karp; 

2002; Karp et al., 2007; Speroni, 2012; Struhl & Vargas, 2012). Recently, Struhl & Vargas 

(2012) found that students who completed at least one DE course were between 2.2 and 2.3 times 

more likely to attend any type of postsecondary institution than a similar peer who did not 

participate in dual enrollment. Additionally, others have found that DE participants were 

particularly more likely to enroll in a four-year college instead of a two-year college when 

compared to their non-participating peers (CCRC, 2007; Speroni, 2011; Rodriguez, Hughes, & 

Belfield, 2012). Moreover, some research has suggested that the increased likelihood of DE 

students to enroll in a four-year institution operates regardless of race or socioeconomic status 

(Eimers & Mullen, 2003; Hoffman, 2005).   

The reasoning behind the enhanced levels of college enrollment for dual enrollment 

students is based on two key ideas. First, research examining the impact of dual enrollment 

participation has uncovered various positive impacts on students’ development of college 
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awareness and aspirations. For example, in a quantitative study of dually-enrolled Kansas high 

school students, Smith (2007) found that DE participation significantly predicted increased 

educational aspirations; in fact, DE participation was a greater predictor of educational 

aspirations than parents’ education level or students’ pre-college academic achievement.  

Second, participation in dual enrollment courses also has a positive effect on student 

outcomes that determine college eligibility. With respect to academic achievement in high 

school, it is generally found that students who participate in DE courses during high school tend 

to excel academically. For instance, it was found that DE students in Florida earned higher GPAs 

during high school compared to like-ability peers (Karp, Calcagno, Hughes, Jeong, & Bailey’s, 

2007). These findings also translate to high achievement in DE courses; when compared to 

college students in two-year institutions in Iowa and Washington, dual enrollment students 

demonstrated similar academic achievement in college-level courses (Andrews, 2004; Hanson, 

2001).  

Related to high school academic achievement, Karp and colleagues (2007) found that 

dual enrollment students in the state of Florida were 4.3 percent more likely than their peers to 

earn a high school diploma, controlling for prior student background characteristics. A number 

of additional studies have also associated participation in DE programs with increased high 

school graduation rates (Karp et al., 2007; Hoffman, Vargas, & Santos, 2008; Rodriguez, 

Hughes, & Belfield, 2012).  

Academic achievement in college. In turn, DE students’ academic achievement in 

college is also positively impacted as a result of taking college courses prior to matriculation. 

Generally, college academic achievement has been conceptualized in three different ways in 

relation to dual enrollment course participation. First, research has shown that DE students are 
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less likely to require remedial courses in college (Calcagno & Long, 2008; Lieber, 2009). 

Specifically, DE students tended to place out of remedial course requirements when requited to 

complete college placement exams. Second, participating in dual enrollment is associated with 

better college grades. Of note, evidence suggests that dual enrollment students tend to fare better 

academically in the first year of college compared to matched ability peers. In a statewide study 

of Florida dual enrollment students, Karp and colleagues (2007) found that dual enrollment 

students earned higher GPAs in the first semester of college compared to non-participant peers. 

This is particularly important given that the first year of college represents a common stumbling 

block in academic achievement and persistence (Tinto, 1997). DE students in Florida also had 

statistically significant higher cumulative GPAs in college one, two, and three years after high 

school graduation (Karp et al., 2007). This finding has also been replicated in much of the 

available DE research (Allen, 2011; Dadgar & Allen, 2011; Eimers, & Mullen, 2003; Kotamraju, 

2005). 

Finally, participation in DE courses was positively related to credit accrual (Karp et. al, 

2007; Michalowski, 2007; Speroni, 2011, Rodriguez, Hughes, & Bailey, 2012). Karp and 

colleagues (2007) found that dual enrollees had earned 15.1 more credits on average than 

nonparticipants three years after graduating from high school. This is important because 

Adelman (2004; 2006) found that the number of credits earned prior to high school matriculation 

was a strong predictor of time-to-degree and completion.  

Persistence and completion. Perhaps most prevalent in the DE literature are studies 

linking this course-taking opportunity with college persistence at various time points, as well as 

degree completion (Dadgar & Allen, 2011; Eimers & Mullen, 2003; Swanson, 2008). For 

example, with respect to persistence during the first year of college, it was found that DE 
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students had higher rates of persistence to the second semester in Florida and New York (Karp et 

al., 2007). Additionally, Texas students who took at least one DE course were 1.79 to 2.07 times 

more likely to persist from the first to the second year of college in both two- and four-year 

institutions when compared to matched non-DE students (Struhl & Vargas, 2012). Finally, 

Swanson (2008) found that among a nationally representative sample of college students, those 

who participated in dual enrollment were 11 percent more likely to persist past the second year.  

Two recent studies utilizing quasi-experimental designs also provide strong evidence that 

DE participation leads to higher degree completion odds. An’s (2012) study suggested that 

among a national sample, DE participation increased the probability of completing any 

postsecondary degree by eight percentage points, and a bachelor’s degree by seven percentage 

points, controlling for self-selection bias. In an additional quasi-experimental study of Texas 

students, Struhl and Vargas (2012) found that students who participated in a dual enrollment 

courses were 17 percentage points more likely to graduate with a bachelor’s degree within six 

years (47.2 percent) as compared to similar, non-DE participant peers (30.2 percent). Thus, the 

data currently available collectively suggest dual enrollment has a positive impact on students’ 

college persistence and completion rates.  

Speroni (2011b) also found differential effects by course subject area in the impact of 

dual enrollment on completion rates. Specifically, taking a DE course in college algebra was 

predictive of significantly higher associate’s and bachelor’s degree attainment rates, whereas no 

significant effects were found in relation to DE course-taking in any other subject area. This 

finding supports Adelman’s (2006) transcript evaluations of the NELS: 1988/2000 data which 

uncovered significant differences in college completion rates based on the level of math 

completed in high school. Specifically, students who completed pre-calculus or calculus 
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demonstrated higher average completion rates (74.6% and 83.3%, respectively) compared to 

those students who completed only algebra II (39.3%) (Adelman, 2006). Additionally, Struhl and 

Vargas (2012) found that taking more than one DE course in math or English was related to 

increased likelihood of college enrollment, persistence, and completion (Struhl & Vargas, 2012). 

As such, it seems that the acclimation of students to college level work in certain subject areas—

most often math or English—may be linked to enhanced levels of college readiness. 

Conditional Effects of Dual Enrollment  

 The general effects of dual enrollment course participation on various aspects of college 

readiness have been relatively well-established. However, as Pascarella (2006) emphasizes, “the 

same intervention or experience might not have the same impact for all students, but rather might 

differ in the magnitude or even the direction of its impact for students with different 

characteristics or traits” (p. 512). In light of the increasingly diverse population of students 

taking part in this academic pathway, research has also begun to examine the conditional effects 

of DE. Most commonly, differences by gender, first-generation status, race/ethnicity, 

socioeconomic status, and pre-college academic achievement are examined. While significant 

conditional effects have been found across these student traits, extant research is mixed with 

variable findings.  

 Gender. Among studies examining the impact of dual enrollment on student-level 

outcomes, many have noted significant gender differences. Interestingly, however, while positive 

impacts have been consistently found for both males and females, the research appears mixed at 

present as to which group of students experiences stronger positive outcomes. 

For example, some research has suggested male students benefit more from participation than 

females with respect to high school completion and college grades (Karp et al. 2007). 
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Yet, other studies suggest that females stand to benefit to a greater degree from dual 

enrollment participation. In a semi-randomized study of dual enrollment course-taking within 

Early Colleges, researchers found that participation in college-level courses during high school 

especially benefited female students; in fact, DE females were 19 times more likely than their 

non-DE counterparts to earn a college degree, whereas male DE students were only 7 times more 

likely to do so compared to non-DE males (Berger et al., 2013). Using inferential analyses via 

means comparisons, Ganzert (2012) noted that female dual enrollment students tended to 

graduate from two-year colleges at a higher rate than male DE students. Further, in a study using 

data from the 1988 National Educational Longitudinal Study, Swanson (2008) noted a particular 

advantage for female dual enrollment participants with respect to persistence to degree in two- 

and four-year colleges. Still others, such as Struhl and Vargas (2012), have found that the 

positive effects of DE were not statistically different between male and female students on any 

college outcome measures. Thus, it seems the conditional effect of dual enrollment by gender 

remains uncertain.  

 First-generation status, race/ethnicity, and socioeconomic status. Dual enrollment has 

been increasingly endorsed as an academic pathway that can help to increase access to and 

success in higher education for historically underrepresented student groups (Hughes, Rodriguez, 

Edwards, & Belfield, 2012). Research has shown that DE students, regardless of race or 

socioeconomic status (SES), are more likely to enroll in a four-year institutions and earn higher 

college GPAs (Eimers & Mullen, 2003; Hoffman, 2005). However, a number of studies have 

begun to specifically consider how DE participation might have differential impacts for first-

generation, racial/ethnic minority, and lower socioeconomic status students.  
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 In An’s (2012) quasi-experimental study utilizing NELS: 1988/2000 data, it was found 

that first-generation students who participated in dual enrollment experienced a stronger positive 

effect in their likelihood of completing both two- and four-year degrees as compared to their 

second-generation peers. Other studies tend to confirm the presence of differential positive 

effects by generation status. These studies have found that first-generation students benefit from 

DE participation to a greater degree than second-generation students in terms of high school 

grades and college enrollment rates (Karp et al., 2007; Rodriguez, Hughes, & Belfield, 2012). 

Other studies have found that while the impacts of dual enrollment were not found to 

differ by first-generation status, they did vary by race and socioeconomic status. Ganzert (2012) 

found significant differences in first-year GPA and persistence outcomes in favor of non-white 

DE students at two-year colleges. Berger and colleagues (2012) found that Early Colleges had a 

greater positive impact on college degree attainment for both racial minority and low-income 

students. Further, economically disadvantaged students in Texas benefited from DE participation 

with respect to four-year college enrollment to a greater extent than did peers who were not 

economically disadvantaged (Struhl & Vargas, 2012). Swanson (2008) also found that DE led to 

greater benefits in persistence to degree outcomes for high-income students compared to middle- 

and low-income students. 

However, others report that dual enrollment course-taking actually benefits white 

students to a greater degree than it does for racial/ethnic minorities. Struhl and Vargas (2012) 

found that while dual enrollment participation was related to increased college enrollment for 

African American students (1.6 increased odds ratio), it was associated with even greater 

increases for white students (2.21 increased odds ratio). In contrast, no statistically significant 

differences were found for Latino students compared to white students.  
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 Pre-college academic achievement. As previously mentioned, increased participation in 

dual enrollment has included the expansion of these course-taking opportunities to students with 

lower levels of academic achievement in high school. Dual enrollment programs, “especially 

those that integrate complex support systems, facilitate access to and familiarity with higher 

education for middle and even lower performing students” (Bailey & Karp, 2003, p. 2). 

Karp and others (2007) found that students with lower high school GPAs tended to benefit more 

from dual enrollment in terms of college enrollment, college grades, and degree completion.  

 Closely associated with the expansion of dual enrollment to middle and lower performing 

students is the growth of career and technical education (CTE) dual enrollment programs which 

target students who may not otherwise be interested in attending college. Students in CTE 

programs benefit from dual enrollment participation (Karp, et al., 2007; Rodriguez, Hughes, & 

Belfield, 2012). Still, others maintain that dual enrollment merely exacerbates the opportunity 

gap that exists between high and lower achieving students. In their 2013 study of Early College 

impact, Berger and colleagues found that these schools tended to have a stronger positive impact 

on college degree attainment for students with higher levels of pre-college academic 

achievement as measured in English language arts and mathematics courses. 

Thus, dual enrollment research examining how these courses might impact students 

differently represents a relatively new and currently underexplored area of the literature. Further, 

what research does exist portrays a conflicting, yet to be resolved landscape for how DE may 

actually function differently by gender, first-generation status, race/ethnicity, socioeconomic 

status, and pre-college academic achievement.  
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Methodological Challenges and Substantive Gaps in Dual Enrollment Research 

Clearly, a number of promising outcomes are linked to student participation dual 

enrollment courses. However, extant literature falls short in its predictive and explanative power 

due to three particular limitations. First, and with respect to methodological approaches, more 

sophisticated research techniques are required. As Allen (2011) notes, much of the research on 

DE is unable to control for the selection bias that likely plays a role in students’ decisions to take 

part in DE courses. Simply put, without employing quasi-experimental methods, such as 

propensity score analysis or regression discontinuity, it is difficult to know whether DE 

developed these capacities among students, or if students with these capacities self-select into 

DE. Notable exceptions within the literature utilizing quasi-experimental methods were 

Speroni’s (2011a; 2011b) studies pertaining to DE students in Florida and Struhl and Vargas’s 

(2012) study of DE students in Texas. These researchers used regression discontinuity and 

propensity score matching methods, respectively, in order to control for pre-existing student 

characteristic biases that may have led certain students to participate in dual enrollment to begin 

with. 

Second, the samples used in past research are limited. Research focusing on the student-

level impacts of dual enrollment is limited due to two main reasons. First, national and state 

student-level longitudinal data are limited. Few studies consider nationally representative data, 

and those that do are unfortunately based on cohort data from 1988 (i.e., National Educational 

Longitudinal Study of 1988). Second, most data available are cross-sectional, thus limiting the 

ability for researchers to make causal inferences. Data management at the state-level is limited 

by complications in tracking students and linking data between elementary and secondary 

schools, with some notable exceptions such as Florida, New York, and Texas (Allen, 2011).  
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However, these studies are inevitably limited in their generalizability to the national population 

of students. Furthermore, as a result of these limited samples sizes, few studies are able to 

consider important student-level differences, such as gender, first-generation status, race, 

socioeconomic status, and pre-college academic achievement; and those that do are (a) limited in 

their predictive power, and (b) inconsistent in their findings. 

Finally, DE research mainly focuses on short- or long-term, discrete measures of 

academic outcomes. These have most often included high school graduation rates, college 

grades, and degree completion. While indisputably important, these baseline statistics are both 

compelling and important for establishing the promise and efficacy of dual enrollment as an 

academic pathway, a great deal remains to be learned about the mechanisms and processes by 

which these success occur. As Karp (2007) has asserted, “…a compelling explanation of why the 

program should promote these positive outcomes is nowhere to be found. Nor is it clear how the 

myriad benefits actually occur” (p. 5). From a research perspective, dual enrollment literature has 

established the pathway’s strong positive impact on a number of objectively measured academic 

outcomes, but has yet to sufficiently explore the affective, intermediate outcomes that represent 

the steppingstones to these outcomes. In other words, the above statistics beg the question: What 

is it about dual enrollment course-taking that causes students to enroll in, persist through, and 

complete college at higher rates?  

Accordingly, having now explored the characteristics of dual enrollment as an academic 

pathway and its known impacts on student-level outcomes, the following section is dedicated to 

the discussion of the first year of college and key student engagement outcomes related to 

student persistence that are ostensibly impacted by participation in dual enrollment. 
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The Importance of Student Engagement in the First Year of College 

The transition to college during the first year has been studied extensively in college 

persistence literature as it can unfortunately function as a critical stumbling block for students, 

and some to a comparatively greater degree, in terms of persistence (Chickering & Reisser, 1993; 

(Nora, Barlow, & Crisp, 2005). Experiences in the first year set the tone for the remainder of a 

student’s college experience, both academically and socially, and account for a significant 

amount of cognitive and non-cognitive gains (Nora, Barlow, & Crisp, 2005). However, natural 

questions arise with respect to gauging students’ first-year college academic experiences: How 

do we measure the degree to which they successfully make this transition, and how does this 

relate to persistence beyond the first year of college?  

Formal measures of students’ ability to adapt to the academic demands of college are 

often measured by first-year grades. For better or worse, “college grades may well be the single 

best predictors of student persistence” (Pascarella & Terenzini, 2005, p. 396). Validated in 

various large, nationally representative studies as well as multi-institutional studies, first-year 

grades have consistently been found to be statistically significant, positive predictors of 

bachelor’s degree completion after controlling for student background characteristics, 

institutional variables, and college experiences (Adelman, 1999; Astin, 1993; Heller, 2001; Horn, 

1998; Ishitani & Desjardins, 2003). Yet, predicting student persistence involves a great deal 

more than what can be measured by first-year grades, and the relationship of these additional 

factors to student persistence is complex given they are also inevitably linked to the influence of 

formal measures of achievement.  

Consistent among various college impact models and theories of student persistence is a 

surprisingly simplistic notion –what students do in college matters greatly (Astin, 1984). Further, 
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and more specifically, what students do during the first year of college is particularly important 

as a predictor of student satisfaction, persistence, educational achievement, and development 

across a variety of dimensions (Astin 1984, 1985, 1993; Bruffee 1993; Goodsell, Maher, & Tinto 

1992; Pascarella & Terenzini; Pike 1993; Sorcinelli 1991). As stated by Tinto (2007), despite the 

numerous changes that have taken place in the field of college retention over the past decades 

with respect to theory and research application, one particular fact has remained clear –

“involvement , or what is increasingly being referred to as engagement, matters and it matters 

most during the critical first year of college” (p. 4). In fact, some research suggests that the ways 

students engage in the academic and social environments of college actually matter more to their 

learning and persistence than who they are or where they go to college (Pascarella & Terenzini, 

2005; Wolf-Wendel, Ward, & Kinzie, 2009).  

Within the literature, the concept of student engagement has been defined in various, but 

complementary ways. Kuh and colleagues (2007) have defined engagement as “participation in 

educationally effective practices, both inside and outside the classroom, which leads to a range of 

measurable outcomes” (p. 44). Similarly, Krause and Coates (2008) referred to engagement as 

“the extent to which students are engaging in activities that higher education research has shown 

to be linked with high-quality learning outcomes” (p. 493). Finally, Hu and Kuh (2001) define 

engagement as “the quality of effort students themselves devote to educationally purposeful 

activities that contribute directly to desired outcomes” (p. 3). Thus, while defined in varying 

ways, the fundamental idea behind student engagement is that when college students take part in 

certain educational practices in a meaningful way, a range of positive academic outcomes can 

occur as a result.  
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Though depicted in varying ways, most prominent models of student persistence include 

some form of student engagement as an antecedent to both college grades and persistence, with 

grades often acting as an intermediate outcome in students’ persistence decisions (Bean, 1980; 

Bean & Metzer, 1985; Pascarella, 1980; Tinto, 1993, 1997). Moreover, the degree of time and 

effort dedicated to such meaningful college experiences has been extensively linked to student 

learning and first year grades, which in turn are strongly linked to both persistence and degree 

completion (Lotkowski, Robbins & Noeth, 2004; Pascarella & Terenzini, 1991; 2005; Tinto, 

1997).  

High Impact Forms of Student Engagement 

In practice, student engagement may take a number of forms. Fredricks, Blumenfeld and 

Paris (2004) identified three dimensions of student engagement: behavioral, emotional, and 

cognitive. Behavioral engagement captures the time or frequency spent in tangible activities, and 

while not an infallible proxy, can be interpreted as a generally reliable measure of student effort 

(Astin, 1984). In addition to this, and based on Harper and Quaye’s (2009) assertion that 

engagement hinges on more than just active involvement or participation, the emotional and 

cognitive dimensions of engagement account for the feeling and sense-making that must 

accompany such activities in order for them to result in positive academic outcomes. In this way, 

emotional engagement might pertain to affective reactions such as sense of belonging or interest; 

cognitive engagement is embodied by students’ investment in their own learning (Trowler, 

2010). 

Accordingly, prevalent measures of student engagement span a wide variety of student 

behaviors and perceptions that are linked to learning and persistence outcomes. The literature has 

identified four particular forms of student engagement that tend to have the highest impact on 
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students’ learning, academic success, and persistence: active and collaborative learning, student-

faculty interaction, participation in educationally enriching experiences, and perceptions of a 

supportive campus environment. Each is briefly discussed in turn, below. 

Active and collaborative learning. Student levels of active and collaborative learning 

have been found to be a key form of student engagement that leads to a number of enhanced 

student outcomes. Participating in active and collaborative learning takes a number of potential 

forms both within and outside of the classroom. Generally, this construct captures the extent to 

which students devote time and effort to learning activities, and find ways to connect them with 

their peers and community. Measures of this engagement might include: working with other 

students during and outside of class, contributing to class discussions, tutoring other students, or 

participating in a community-based project. 

The impact of taking part in such activities has been well documented with respect to 

college grades and persistence. Braxton and colleagues (2000) found that an active learning 

pedagogy within the classroom led to enhanced levels of student engagement, which increased 

the likelihood of persisting beyond the first year of college. Similarly, in a reformulation of his 

original student persistence model, Tinto (1997) included the impact of learning communities 

due to their role in increasing the odds of community college students’ first-year persistence 

rates. Moreover, participation in a community-based project, often referred to as ‘service 

learning,’ has also been found to support students in their academics. Among first-year students 

who participated in service learning during the 2011-12 academic year, 40 percent reported that 

their experiences helped them to understand course material “very much.” DeAngelo (2009) 

found that among a variety of student practices, high levels of engagement with other students 

outside of the classroom was among the strongest predictors of students’ intentions to return to 
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college for a second year. Finally, the impact of first-year students’ time spent preparing for class 

leads to tangible outcomes with respect to first-year grades. Of college students who earned 

mostly C’s during the first year of college, only 15% reported spending more than 20 hours per 

week preparing for class. In contrast, more than twice this percent of students (31%) reported 

doing so among those who earned A’s (NSSE, 2012).  

Student-faculty interaction. Perhaps one of the most commonly considered measures of 

academic engagement is the degree to which students interact with faculty members. Research 

has consistently pointed to the largely positive impacts on college grades and persistence as a 

result of engaging with faculty in meaningful ways (Astin 1977, 1985, 1993b; Bean 1985; Bean 

and Kuh 1984; ECS 1995; Ewell 1989; Feldman and Newcomb 1969; Kuh et al. 1991; Lamport 

1993; Pascarella 1985; Pascarella and Terenzini 1976, 1979b, 1991, 2005; Terenzini, Pascarella, 

and Blimling 1996; Terenzini et al. 1995; Tinto 1993; Wilson et al. 1975).  

 In general, student-faculty interaction has been conceptualized as occurring both inside 

and outside of the classroom, with the former often referred to as formal student-faculty 

interation, and the latter as informal student-faculty interaction (Astin 1993b; Kuh 2003; Kuh & 

Hu 2001a). Formal interaction with faculty within the classroom might include activities or 

behaviors such as asking questions and receiving feedback on assignments or one’s academic 

performance. Informal interactions with faculty are inclusive of a wide range of activities taking 

place beyond the classroom and tend to transcend the types of interaction that are directly related 

to coursework. These might include working on a research project, discussing career plans, being 

a guest in a professor’s home, or serving on committees with faculty.  

 Collectively, the literature has shown that more contact with faculty in and outside of the 

classroom generally leads to gains in various student outcomes Astin, 1993; Kuh, 2003; Kuh & 
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Hu, 2001). Two extensive literature reviews dedicated to assessing the impact of the student-

faculty interaction have suggested that this high-impact form of engagement is associated with 

outcomes in five areas: career plans and educational aspirations, satisfaction with college, 

intellectual and personal development, academic achievement, and college persistence 

(Pacarella, 1980; Pascarella & Terenzini, 2005; Reason, Terenzini, & Domingo, 2006). 

Moreover, student-faculty interaction encourages student engagement in other educationally 

purposeful activities as well, thus demonstrating a ripple effect in overall student engagement 

and associated outcomes (Kuh et al. 2006). 

Educationally enriching experiences. In addition to active and collaborative learning 

and student-faculty interaction, the degree to which students take part in certain other educational 

practices is also a high-impact form of engagement. In some ways, these additional practices 

might be seen as a “catch all” category that are known to collectively enrich a student’s 

educational experience by supplementing what is learned in the classroom with real-life, lived 

experiences. Examples of such activities or experiences might include completing volunteer 

work, working in an internship, or attending cultural events. The measure of students’ 

engagement in educationally enriching experiences has also been captured by participation in 

extra- and co-curricular activities such as campus clubs and student government. Such 

participation  

Other measures of educationally enriching experiences are more general in nature and 

capture the day-to-day experiences of students on a college campus. For example, research has 

shown that students who interact regularly with peers from different racial/ethnic, political, and 

religious backgrounds students tend to experience greater cognitive and developmental gains. 

These gains then translate into a variety of enhanced student outcomes, both academically and 
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personally (Chang 1999, 2000; Gurin 1999; Hurtado et al. 1999; Orfield 2001; Umbach & Kuh 

2006). Interestingly, first-year students were more likely to interact with students from different 

racial and ethnic backgrounds as compared to their upperclassmen peers (Hu & Kuh 2003a; 

NSSE 2005). 

 Perceptions of a supportive campus environment. Stemming from the notion that 

student engagement spans emotional and cognitive dimensions in addition to that of the 

behavioral, research has consistently found that students’ perceptions of their campus are 

particularly important in predicting learning gains, academic achievement, and persistence 

(Astin, 1993b; Hu & Kuh, 2002). In addition to these outcomes, it is evident that the degree to 

which students perceive that their campus is supportive of their academic and social needs is 

highly predictive of heightened levels of satisfaction. Further, when a student feels supported by 

the college, he/she is more likely to spend greater time and effort toward other educationally 

purposeful activities such as interacting with faculty or participating in co-curricular activities. 

Thus, such perception are inherently linked to college grades and persistence, and if not directly, 

certainly in an indirect manner (Astin 1993b; Hu & Kuh 2002, 2003b; Kuh & Hu 2001a, 2001b; 

Kuh, Hu, & Vesper 2000; Pascarella &Terenzini, 2005).  

 Institutional practices that are related to high levels of student perceptions of campus 

support are often associated with the concept of “validation” (Rendon, 1995;1999). Specifically, 

faculty and other agents of socialization hold the potential to initiate interactions with students 

that serve to validate them within their new roles as college students, both within and outside of 

the classroom. Certain practices such as “include calling students by name, working one on one 

with students, praising students, providing encouragement and support, encouraging students to 

see themselves as capable of learning, and providing vehicles for students to support and praise 
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each other” have been found to increase students’ perceptions of their environment as a 

supportive one (Kuh et al., 2006, p. 67). In turn, students who feel supported demonstrate 

increased interest and confidence in their ability to learn. Conversely, the absence of such 

institutional practices, or the occurrence of negative and unsupportive experiences, may result in 

diminished academic self-concept among students (Kuh, 2007). 

What Predicts and Promotes First-Year Student Engagement? 

 The literature has consistently found a strong relationship of student levels of academic 

engagement, and particularly that within the first year of college, to academic achievement, 

persistence, and completion (Kuh et al., 2007; Tinto, 2006). Further, it is known that certain 

types of engagement practices and perceptions yield high pay-offs in student outcomes. These 

include interaction with faculty, active and collaborative learning, participation in educationally 

enriching experiences, and perceptions of the campuses as a supportive environment. As a result, 

research has increasingly begun to examine the mechanisms by which student engagement might 

be promoted among students, and how these mechanisms operate differently by student 

background characteristics. Research has found that one of the best predictors of student 

engagement in the first year of college is the development of accurate expectations regarding the 

level of student engagement required to be successful as they transition to college.  

Specifically, these expectations pertain to both what will be expected of that student once 

he/she arrives at college and what a student’s future actions and perceptions will be. With respect 

to the former, it is vitally important that students form realistic expectations of what is necessary 

in college to be academically successful. Research has found that when expectation for what 

types of engagement are required for academic success in college aligns with the reality students 

encounter, students are experience more fluid transitions and are, in turn, more academically 
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successful (AACU, 2002). Conversely, students who are enter college with expectations either of 

their future actions or what will be expected of them in order to succeed academically that are 

inaccurate tend to demonstrate lower levels of student engagement and earn lower grades (NSSE, 

2012). This dynamic is especially poignant among first-generation and other historically 

underrepresented groups of students in higher education who may have less tacit knowledge and 

understandings of what college environments are like. 

 Further, what students expect to do in college is particularly important because it is 

highly correlated with their subsequent actions. However, it is important to note that what 

students actually do in their first year of college tends to fall short of their expectations in various 

areas (Kuh, Gonyea, & Williams 2005). For example, students who indicated a desire to work 

with a faculty member on research, were far more likely to report doing so during their first year 

of college (NSSE, 2012).  

 Importantly, students’ expectations for student engagement behaviors and perceptions in 

the first year have been shown to differ by student groups. For example, women expect to engage 

more frequently in educationally purposeful activities compared with men. And they do,  

except for recreational sports and science-related activities. Similarly, while students of color 

generally evidence lower levels of student engagement compared to White peers, those who 

expect to frequently participate in a range of educationally purposeful activities, evidence 

comparable levels of engagement (NSSE, 2012). 

Considering the Role of Dual Enrollment in First-Year Student Engagement 

Having reviewed the two fundamental areas of literature pertaining to this study –student-

level impacts of dual enrollment course-taking and first-year student engagement as a predictor 

of college grades and persistence –the final section of this chapter is dedicated to hypothesizing 
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the connections between dual enrollment and student engagement, and proposing a conceptual 

model to guide the present study.  

Role Change and Socialization Theories 

 The framework by which the impact of dual enrollment course-taking on first-year 

student engagement can be conceptualized is based on two families of theory: role change theory 

and socialization theory. Closely interrelated, these theories provide complimentary perspectives 

on the ways individuals navigate the acquisition of and adapt to new roles or positions within 

society. At the crux of these theories is the notion that individuals occupy roles within the social 

structure and subsequently behave in ways that are socially understood as appropriate or befitting 

of such roles. Turner (1990) defined a role as “a comprehensive pattern of behavior and attitudes, 

constituting a strategy for coping with a recurrent set of situations, which is socially 

identified...as an entity” (p. 87). Applied within an educational setting, we might expect the role 

of a college student to encompass behaviors such as selecting and attending courses within a 

major and related attitudes of dedication to this course of study. These behaviors and attitudes 

are known as “role-related behaviors.” 

 The enactment of role-related behaviors are important because they signal to others and 

to oneself how an individual should be recognized within the social structure. Accordingly, over 

time an individual will come to see himself/herself as filling and belonging within a role so long 

as he/she feels comfortable within that role, understands the norms and expectations of that role, 

and is able to meet these demands through appropriate role-related behaviors. The result is that 

these behaviors become integrated within the individual’s self-concept, and in turn, shapes future 

behaviors and interactions with others.  
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Importantly, the theory of role is built on the premise that roles are not mutually 

exclusive, unique to the individual, and dynamic. For instance, an individual can and will occupy 

multiple roles simultaneously. Sometimes these roles will compliment one another with little 

dissonance to be negotiated, and in other cases the roles may conflict to a greater degree. The 

individual must then prioritize and negotiate roles according to their personal salience. 

Additionally, individuals adopt and create unique, personalized versions of these roles. 

Undoubtedly, not every college student will behave and hold identical attitudes; however, the 

generally accepted social norms of this role serve as overarching guidelines. Finally, as Turner 

(1990) noted, roles are dynamic constructs that shift over time due to changing societal norms. 

Further, individuals shed and adopt new roles, either voluntarily or otherwise, over the course of 

their lifetime. The dynamic nature of roles necessitates the constant learning and relearning of 

role-related behaviors. This process is not immediate and has been theorized to occur via 

different types of socialization, which are discussed below. 

Anticipatory socialization. One potential way role aspirants may learn about a future 

role is by anticipatory socialization. Applied to various social domains, this is a learning process 

by which individuals learn about the behaviors, attitudes, and values of others who already 

inhibit a role. (Brown, 1991; Clark & Corcoran, 1986; Corcoran & Clark, 1984; Ebaugh, 1988; 

Merton, 1957; Mortimer & Simmons, 1978; Simpson 1979). Pascarella, Terenzini, and Wolfle 

(1986) theorized anticipatory socialization as a process through which individuals come to 

“anticipate correctly the values, norms and behaviors they will encounter in a new social setting” 

(p. 156).  

Notably, there are innumerable ways anticipatory socialization can occur. That is, a role 

aspirant may learn about a role not only from those in the role, but from other related roles or 
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aspects of the environment. For example, an entering first-time college student will likely 

develop notions of the role of a college student that have been transmitted formally or informally 

by family, high school teachers, and counselors, even in the absence of direct engagement with 

an actual college student. This is particularly important in light of evidence that entering college 

students today are largely unaware or hold misconceptions regarding what will be expected of 

them academically in college (Venezia, Kirst, & Antonio, 2003). 

There are three particular outcomes associated with anticipatory socialization that can 

benefit an individual (Simpson, 1979). First, role aspirants are familiarized with the technical and 

formal demands of the future role, and can then access or develop the necessarily skills required 

to enact this role. Second, aspirants learn the more normative aspects of the future role pertaining 

to attitudes, beliefs, and typical behaviors of those who occupy the role. Finally, by becoming 

better acclimated to the various aspects of a role, aspirants may develop greater confidence and 

aspirations to pursue the role. As suggested in the literature, anticipatory socialization is thus 

very useful for encouraging successful role change, allowing individuals to display the proper 

role-related behaviors soon after role entry which eases adjustment into a new social position 

(Attinasi, 1989; Clark & Corcoran, 1986; Gage & Christiansen, 1991; Lortie, 1975; Shields, 

2002; Steffensmeier, 1982). 

Role rehearsal. Closely related to anticipatory socialization is role rehearsal. In this 

socialization process, aspirants are given the opportunity to “try on” and “practice” a role. While 

such rehearsal can occur as part of anticipatory socialization, the process is considered distinct 

because it does not always occur as part of the former. Importantly, role rehearsal allows 

aspirants to learn about a new role by actually getting to engage in the norms and role-related 

behaviors prior to formally adopting the new role (Ebaugh, 1988). In contrast to passively 
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learning about role-related behaviors, role rehearsal holds the potential for aspirants to learn and 

practice these behaviors while interacting with other role-holders within that social space so that 

they may fine-tune any particular behaviors that are not yet proficient. In addition to the 

development of these skills, values, and behaviors, role rehearsal has affective impacts on 

aspirants’ motivations and desires to pursue the role. For example, if an aspirant is competent 

while practicing a role and/or finds the role enjoyable, he/she may develop a sense that this role 

is both suitable and attainable. In contrast, negative experiences within a role rehearsal may lead 

to decreased motivation and aspirations to pursue a role. 

Dual Enrollment as an Opportunity to “Try On” the Role of College Student 

In order for students to successfully navigate the transition to college, they must be aware 

of what is expected of them if they are to enroll and succeed in college. Foster and Nakkula 

(2005) found that students at Early College High Schools increasingly exhibited academic 

confidence as they took college-level courses and began to view themselves as similar to college 

students. Related, Karp’s (2007) qualitative study of dually-enrolled high school students 

revealed that early experiences in a college course led to earlier development of a “college 

student identity” evidenced by strong and accurate conception of what it means to be a college 

student, and the skills, habits, and strategies to enact that role.  

Shkolnik and Knudson (2008) found that 80 percent of DE students were satisfied with 

their experience and indicated that if given the chance they would make the same decision to 

participate in a DE program. In line with these levels of satisfaction, an immense number of DE 

studies have associated this early participation in college courses with heightened college 

aspirations (e.g., Karp et al., 2007; Ganzert, 2012; Speroni, 2011). Smith (2007) found that 

participation in DE had a significantly positive relationship with education aspirations after 
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controlling for parents’ highest level of education and students’ personal factors. A common 

perception in the research is that these heightened aspirations are likely tied to positive 

experiences in college-level academic work, increased familiarity, and understanding of various 

aspects of college, academic and otherwise (Karp & Bailey, 2003). Karp’s (2007) qualitative 

study of dually enrolled high school students revealed that early experiences in a college course 

led to earlier development of a “college student identity” that may have helped foster educational 

aspirations among students. 

Importantly, however, it seems that the impact of DE on college enrollment is contingent 

on the level to which students perceive their experiences as authentic to what college is truly 

like. For instance, the location of where dual enrollment courses are taken may lead to disparate 

student-level outcomes. Speroni’s (2011b) research using a quasi-experimental regression 

discontinuity design suggested that significant impacts on college enrollment are only found for 

DE courses taken on a college campus. Similarly, Smith (2007) reported that students who 

participated in DE courses on college campuses as opposed to high school campuses tended to 

have higher postsecondary aspirations.  

DE courses provide high school students with early experiences that teach them skills and 

strategies related to navigating college courses. Dual enrollment participation ostensibly 

enhances students’ awareness of college-level work and associated skills and knowledge, 

fostering familiarity and an understanding of various aspects of college, academic and otherwise 

(Karp & Bailey, 2003). Early exposure to college courses allows students to begin honing and 

developing necessary skills for college success such as advanced critical thinking and seeking 

instructor feedback (Bailey, Hughes, & Karp, 2004). In turn, these students are less likely to 
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falter academically in the first semester and demonstrate greater persistence and completion rates 

compared to their similar ability peers (Struhl & Vargas, 2012).  

Likewise, Burns and Lewis (2000) found that dually enrolled students discovered that 

college courses require increased independence, particularly academic independence. Though the 

study had only six students in its sample and focused on comparing high school- and college- 

based dual enrollment programs, the findings indicate that students in dual enrollment might 

learn about and begin to exhibit characteristics of college students prior to beginning their first 

year of college. 

Modeling the Relationship of Dual Enrollment to First-Year Student Engagement 

 Because extant literature has not yet examined the impact of dual enrollment participation 

on academic engagement outcomes specifically, the above theories of role change and 

socialization were applied to Astin’s (1985) Inputs-Environments-Outcomes (I-E-O) college 

impact model to conceptualize the study. The I-E-O model is a college impact model that seeks 

to identify the net impact of various college environments experiences on student outcomes. This 

model assumes that there is a relationship between student background characteristics and the 

experiences a student is exposed to in college as well as college outcomes. In this way, the key 

tenant of Astin’s model directly relates to the issue of self-selection bias related to dual 

enrollment course participation. That is, the student background characteristics that lead a 

student to take part in DE may also predict college outcomes otherwise thought to occur as a 

result of the dual enrollment experience. As such, the I-E-O model provides a conceptually 

congruent model in estimating the net effect of dual enrollment on student engagement 

experiences within the college environment that, in turn, predict first-year grades and college 

persistence. 
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Others, such as Pike and Kuh (2005), have also modeled the effects of student 

engagement on college gains using a conceptual model based on Astin’s work, but do not include 

explicit reference to pre-college course-taking. As such, a modified I-E-O model is proposed 

here to incorporate dual enrollment course-taking as an input that directly impacts both students’ 

engagement outcomes that occur within the college environment, and college outcomes inclusive 

of first-year grades and persistence (see Figure 2-1). Moreover, included in the proposed model 

are the presence of conditional effects of dual enrollment by gender, first-generation status, and 

pre-college academic achievement. Importantly, this study is dedicated to examining the impact 

of dual enrollment on student-engagement and grades in the first year of college as conceptual 

predictors of student persistence. Thus, while student persistence is included in the conceptual 

model as the final outcome, its relationship to the other components of the model will not be 

explicitly tested within this study. 

Chapter Summary 
 

This chapter reviewed extant literature and theoretical frameworks related to 

understanding the impact of dual enrollment course participation on first-year student 

engagement and college grades, both in the aggregate and by student background characteristics. 

Specifically, the rationale for pathway initiatives such as dual enrollment was established by 

reviewing first-year persistence rates and how they differ by gender, first-generation status, and 

pre-college academic achievement. Then, dual enrollment and its key characteristics were 

reviewed. Following this, the known student-level impacts of dual enrollment were characterized 

by main and conditional effects, with a discussion of the current limitations of this body of 

literature. Then, student engagement during the first year of college was presented as a key 

predictor of college grades and persistence, and role and socialization theories were applied to 
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postulate the impact of dual enrollment on students’ demonstrated levels of student engagement 

and grades. Based on the conceptual model proposed above, the following chapter presents the 

methodological approach that will be used to study these connections. 
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Figure 2-1. Conceptual Model of the Influence of Dual Enrollment Participation on First-Year Academic Outcomes 
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CHAPTER 3: 
 
 

METHODOLOGY 
 

This study used quantitative and quasi-experimental methods to investigate which college 

students participated in dual enrollment courses prior to entering four-year institutions, how 

participation status impacts first-year student engagement and grades, whether the estimated 

impacts vary by student background characteristics, and if the relationships between dual 

enrollment participation, student engagement, and college grades differ depending on student 

background characteristics. In order to do so, the study utilized a national, longitudinal, multi-

institution dataset that surveys students in at the beginning and end of their first year in college. 

The dependent outcomes were embodied by first-year college grades and four engagement 

measures: active and collaborative learning, student-faculty interaction, participation in 

educationally enriching experiences, and perceptions of a supportive campus environment. This 

chapter details the study’s research questions and accompanying hypotheses, methodological 

framework, sample, method of data analysis, and limitations. 

Research Questions and Hypotheses  
 
 This section describes the four research questions guiding the study and provides 

accompanying hypotheses and rationales for each.  

 
Research Question 1 

 
What pre-college characteristics of undergraduate students at four-year institutions are 

predictive of dual enrollment course participation?  
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Hypotheses 

1a) Female students are more likely to participate in dual enrollment courses, holding 

constant all other observable characteristics.  

1b) Having more highly educated parents positively predicts dual enrollment participation, 

holding constant all other observable characteristics.  

1c) Students with higher pre-college levels of academic achievement are more likely to 

participate in dual enrollment courses than those who demonstrate lower pre-college 

academic achievement, holding constant all other observable characteristics.  

Rationale 

 Previous literature indicates that certain student background characteristics tend to predict 

participation in dual enrollment courses. Women are more likely to participate in dual enrollment 

courses compared to their male counterparts, even when controlling for other observable 

background characteristics (Struhl & Vargas, 2012). Further, with respect to first-generation 

status, it is known that students who participate in dual enrollment courses have typically come 

from White and more affluent socio-economic backgrounds, and tend to have higher levels of 

pre-college academic achievement. Thus, students from historically underrepresented groups, 

such as racial/ethnic minorities, students with lower parental educational levels, and those with 

lower pre-college academic records, are less likely to participate in DE. Although recent research 

indicates these students have increasingly begun to participate in DE courses within the past 

decade, their comparative rates of participation remain lower than that of their counterparts 

(Karp, Calcagno, Hughes, Jeong, & Bailey, 2008; Museus, Lutovsky, & Colbeck, 2007).  
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Research Question 2 

How does dual enrollment participation influence first-year student engagement 

outcomes and college grades in the aggregate?  

Hypotheses 

2a) Participation in dual enrollment courses positively predicts student levels of active and 

collaborative learning in the first year of college.  

2b) Participation in dual enrollment courses has a positive impact on the level of student-

faculty interaction during the first year of college. 

2c) Participation in dual enrollment courses leads to higher levels of engagement in 

educationally enriching experiences in the first year of college. 

2d) Dual enrollment course participation will not have a significant impact on students’ 

perceptions of campus as a supportive environment. 

2e) Taking part in dual enrollment courses will have a positive impact on students’ first-year 

college grades. 

Rationale 

 Qualitative studies of dual enrollment impact indicate that students’ experiences in 

college-level courses during high school supports the development of a college student identity, 

more realistic expectations regarding the academic demands of college, and heightened academic 

self-concept (Karp, 2007; Karp & Bailey, 2003). Possessing a strong sense of one’s identity as a 

college student and realistic expectations of the associated norms and behaviors of this role are 

positively predictive of increased student engagement (Burns & Lewis, 2000). Further, the 

student engagement literature has suggested that students with higher levels of confidence in 
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their own academic abilities tend to engage more with the academic environment of college 

(Carini, Kuh, & Klein, 2006; Tinto, 2007).  

Thus, participation in dual enrollment can be hypothesized to lead to increases in each of 

the four measures of student engagement in the first year of college for students in the aggregate. 

Further, and as an extension of this rationale, because devotion to educationally purposeful 

activities and behaviors has been consistently linked to improved academic achievement, dual 

enrollment course participation can also be expected to positively predict first-year college 

grades. However, given that the benefits of dual enrollment course participation tend to be 

conceptualized as socialization outcomes with respect to knowledge of and adherence to the 

expectations of college-level academics, the impact of DE on first-year college grades is likely 

mediated by the aforementioned impacts on student engagement measures.  

Research Question 3 

Is there a mediating effect of engagement in the impact of dual enrollment participation 

on first-year grades for all students in the aggregate?  

Hypotheses 

3a) The impact of dual enrollment participation on first-year grades is mediated by its 

positive impact on student engagement measures. 

Rationale 

 Although no prior research has sought to test the existence of mediating effects of student 

engagement in dual enrollment’s impact on college grades, review of the student engagement 

literature and theory does suggest that there is a strong relationship between student engagement 

and more discrete academic outcomes, such as grades (Kuh, 2007; Pascarella & Terenzini, 

2005). As such, it is possible that the effect of DE on first-year grades may actually function 
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indirectly via enhanced student engagement outcomes. This is posited given that academic 

course content is likely different between the dual enrollment course and first-year college 

courses that students participate in. Therefore, the true impact of DE on first-year grades may not 

be a function of content knowledge, but rather the development of effective normative behaviors 

such as those student engagement measures included as intermediate outcomes within the present 

study. Indeed, Karp (2007) found that participation in dual enrollment courses was associated 

with students having a more accurate understanding of what the role of a college student 

entailed.  

Research Question 4 

Do the impacts of dual enrollment participation on first-year student engagement 

outcomes and college grades vary by gender, first-generation status, and pre-college academic 

achievement?  

Hypotheses  

4a) Dual enrollment course participation will have a significantly more positive impact on 

first-year engagement among females compared to males. However, males will 

experience greater comparative gains in first-year college grades compared to those of 

their female counterparts as a result of taking DE courses. 

4b) First-generation students will disproportionately benefit from DE course participation 

with respect to all forms of student engagement in the first year of college. In turn, first-

generation students will also demonstrate comparably greater gains in their first-year 

college grades. 
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4c) Participation in dual enrollment courses will lead to greater comparative increases in 

first-year engagement and college grades for students who demonstrated a lower level of 

pre-college academic achievement.  

Rationale 

 Extant research has suggested certain groups of students tend to benefit more than others 

from participating in dual enrollment courses, but has produced contradictory results. Female DE 

students, for example, have a greater increased likelihood of college persistence, but DE men 

have been reported to experience comparatively greater gains in college grades. Accordingly, it 

might be hypothesized that women will disproportionately benefit in their levels of first-year 

student engagement as a result of dual enrollment course participation. Given that student 

engagement during the first year of college is a strong positive predictor of college persistence, it 

stands that the reason women who participate in dual enrollment courses persist at higher rates 

than their male counterparts is because they demonstrate comparatively greater increases in their 

levels of student engagement. In contrast, in line with previous research, men are hypothesized to 

experience comparatively greater gains in their first-year grades as a result of taking dual 

enrollment classes. This, too, is hypothesized to occur as a result of increased levels of student 

engagement among men who take DE courses compared to those who do not.  

 Regarding first-generation status, recent dual enrollment studies suggest that students 

from historically underserved populations benefit from DE to a greater degree than students from 

more privileged backgrounds. Further, it is known that first-generation students engage in the 

collegiate academic environment to a greater extent when they enter college with accurate 

expectations of what is expected of them in order to succeed academically. Accordingly, dual 

enrollment may have a comparatively greater effect on first-generation students’ levels of first-
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year student engagement than it does on students with a college-educated parent. This is because 

first-generation students may have less tacit knowledge regarding the particular norms pursuant 

to college-level academics compared to second-generation students. Relatedly, in line with 

comparatively greater gains in student engagement, it can be postulated that first-generation 

students will also demonstrate comparatively greater improvement in their first-year grades. 

 Finally, students with lower levels of pre-college academic achievement might be 

expected to benefit from dual enrollment participation to a greater extent than peers with higher 

pre-college academic achievement. Karp and others (2007) found that students with lower high 

school GPAs benefited more from dual enrollment in terms of college enrollment, college 

grades, and degree completion compared to students with better high school grades. Recent 

studies have also indicated that DE students scoring in the bottom two quintiles of the SAT score 

distribution experienced greater gains in college grades than did those DE students who scored in 

the top two quintiles of the distribution (An, 2011). Thus, it is plausible that the results of this 

study will confirm the above findings with respect to the impact of dual enrollment course 

participation on first-year college grades for students with lower pre-college academic 

achievement. Moreover, it is hypothesized that these gains in formal academic achievement are 

associated with increased levels of student engagement. Students with lower levels of pre-college 

academic achievement typically demonstrate lower levels of student engagement during college 

and earn lower college grades than peers with stronger high school academic records. Thus, a 

likely reason for lower achieving dual enrollment students’ improved college grades is an 

increase in participation in educationally purposeful activities and behaviors, due to an increased 

awareness and understanding of the value of such engagement.  
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Research Question 5 

Are there mediating effects of student engagement in the impact of dual enrollment on 

first-year grades for different student groups with respect to gender, first-generation status, and 

pre-college academic achievement? If so, how do these effects differ by student group? 

Hypotheses  

5a) After accounting for the indirect effect of DE participation on first-year grades via 

student engagement outcomes, participation in dual enrollment will have no direct effect 

on first-year grades for any student group. 

Rationale 

 No current studies on the impact of dual enrollment have examined intermediate 

outcomes, such as student engagement, as a mediator of the impact of DE on college grades. 

However, qualitative studies have indicated that the student-level impacts of DE course-taking 

include the development of a range of college-going outlooks and behaviors that predict success 

in college (Karp, 2007). DE students learn to navigate college courses prior to stepping foot on 

college campuses for their first years, and develop firmer notions of what it means to be a college 

student (Bailey & Hughes, 2003). Collectively, these more qualitative impacts on students help 

to explain how or why DE results in higher college grades and persistence rates. Furthermore, 

while content mastery and cognitive gains and likely associated with dual enrollment course 

participation, most studies have failed to confirm that taking DE courses in a particular subject 

area leads to gains in college grades. Thus, it might be inferred that the benefits of dual 

enrollment course participation are more general in nature in terms of familiarity with college 

academic norms, as opposed to specific content. Accordingly, demonstrated gains in college 
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grades may actually be a function of enhanced intermediate outcome pertaining to student 

engagement. 

Methodological Framework  

Previous research has shown that participating in dual enrollment courses during high 

school is linked to improved student-level academic outcomes. However, research also indicates 

that students who participate in dual enrollment may be fundamentally different from those who 

do not participate in such course-taking opportunities. This self-selection bias can lead to an 

inaccurate assessment of DE impact. Particularly, the majority of prior research studies may 

report inflated impacts of DE participation, even when controlling for key student background 

characteristics. As Dehejia and Wahba (2002) state, a key “problem of causal inference is how to 

estimate treatment effects in observational studies, situations (like an experiment) in which a 

group of units is exposed to a well-defined treatment, but (unlike an experiment) no systematic 

methods of experimental design are used to maintain a control group” (p. 1). Rather, in 

observational research, participant select treatment assignments, which presents this issue of self-

selection bias. Further, treatment assignment becomes an ethical issue when applied to the social 

sciences (Guo & Fraser, 2010).  

Applied to the present study, random treatment assignment to dual enrollment 

participation is not possible due to the use of secondary survey data, nor would it be ethical to 

execute a study in which students were randomly assigned to different educational experiences. 

As such, it is likely that the pre-treatment characteristics that lead particular students to 

participate in dual enrollment are also predictive of first-year academic outcomes. Therefore, the 

true treatment effect of dual enrollment participation cannot be properly estimated for these 

students. 



62

Accordingly, in order to accurately estimate the true impact of dual enrollment course-

taking, this study was guided by a methodological framework that provides a basis for the use of 

quasi-experimental analytical methods to account for the non-randomized nature of students’ 

participation in dual enrollment. This framework and its associated methods are described below. 

Neyman-Rubin Counterfactual Framework 

 As the primary guide to this study’s analytical approach, the Neyman-Rubin 

counterfactual framework for causality, also known as the potential outcomes framework, 

centers around the notion of the counterfactual (Neyman, 1923; Rubin, 1974, 1978, 1986). 

Specifically, this refers to an alternative, or hypothetical state in which the subject of analysis is 

exposed to a treatment condition different from that actually observed, with all other variables 

held constant. In turn, the treatment effect for the individual is the net difference in outcomes 

within the observed and alternative states.  

The Neyman-Rubin counterfactual framework can be modeled to calculate the treatment 

effect () for individual i as follows: 

i = Y1i - Y0i   (3-1) 
 
Where, 
 

Y1i represents the individual’s outcome when he/she received the treatment, and  
 

Y0i is the individual’s outcome without having received the treatment.  
 

Thus, whatever net difference in outcomes is observed can be attributed to the treatment 

assignment of the individual. The counterfactual is a purely hypothetical state, however, and it is 

impossible for an individual to receive both treatment assignments simultaneously. Thus, 

researchers would be required to use equivalent individuals to assess the effects of a treatment.  
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Accordingly, the most appropriate means for implementing the counterfactual framework 

is within a double-blinded, randomized study, also considered the “gold standard” of research 

design. Two basic assumptions inherent to the counterfactual framework of causality are met in a 

double-blinded, randomized study: the ignorable treatment assignment assumption (ITAA) and 

the stable unit treatment value assumption (SUTVA). The ITAA posits that conditional on a 

number of observable covariates, treatment assignment is independent both of the outcome of 

non-treatment and the outcome of treatment. Essentially, this assumption ensures that treatment 

assignment is entirely independent of the potential outcomes so long as observable pre-treatment 

assignment covariates are held constant (Rosenbaum & Rubin, 1983). Related, the SUTVA is 

based on the premise that treatment assignment of one individual neither affects (a) the treatment 

assignment of another individual, nor (b) the outcome of another individual receiving the 

treatment (Rubin, 1986).  

Thus, the counterfactual framework of causality and its key assumptions are best applied 

within an experimental study design in which randomization is used to assign a treatment to 

participants. Theoretically in this scenario, treatment and control groups would not be 

statistically different in any observable traits, except due to chance. Accordingly, the ITAA is 

met given that all observable covariates of participants are held constant. Additionally, the 

SUTVA is met because the randomized nature of treatment assignment eliminates the potential 

for the treatment assignment of an individual to interfere with that of, or the outcome, of another.  

In contrast, the ITAA and SUTVA are rarely met within observational and survey research due 

to the inability of a researcher to control treatment assignment. Despite this, the Neyman-Rubin 

model asserts the counterfactual can still be estimated among a sample of participants by 
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comparing the average outcome of treatment participants to the average outcome of untreated 

participants. 

In order to do this, quasi-experimental research designs simulate the assessment of 

treatment effects in experimental studies by manipulating data to account for biases in treatment 

assignment. Thus, after implementing these statistical techniques among a dataset, any difference 

in the multivariate distribution of independent variables between subjects would only occur at 

random (Rosenbaum, 2002). Though previously utilized predominately in economics (e.g., 

Dehejia & Wahba 1999; Heckman, Ichimura, Smith & Todd, 1996; 1998) and health sciences 

(e.g., Foster, 2003), the Neymin-Rubin model and related methodological techniques are 

increasingly prevalent in educational research (see Domina, 2009; Eagan et al., 2013; Nagengast, 

Marsh, & Hau, 2013; Reynolds & DesJardins, 2009). Collectively, the development and 

refinement of these various approaches for estimating causal effects from observational data has 

become known as propensity score analysis (Guo & Fraser, 2010). The particular methods for 

estimating the treatment effects of dual enrollment course participation in this study are 

discussed further in the analytic approach section of this chapter. 

Data Source and Sample 

Survey Instruments 

 The data used in this study was drawn from Indiana University’s Center for 

Postsecondary Research (CPR). Specifically, the sample was derived from data collected as part 

of the National Survey of Student Engagement (NSSE). The following paragraphs provide 

details pertaining to the survey instruments, sample, and variables used in the study. 

 Two national survey instruments comprise the data sources for this study. The first 

survey is the Beginning College Student Survey of Engagement (BCSSE), which is administered 
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annually by CPR. This study utilized data that were collected in the 2005-06 and 2006-07 

academic years; two survey year cohorts were combined in order to increase the initial full 

sample size. The BCSSE assessed the time and effort entering, first-year college students have 

dedicated to “educationally purposeful activities” in high school and expect to devote in their 

first year of college. The survey also collects student background and demographic data, as well 

as students’ expectations for what their institutions will provide them with respect to 

“opportunities and emphasis” (Beginning College Student Survey of Engagement, n.d.). First-

year students complete the survey as part of new student summer orientation programs during the 

summer or in the first two weeks of the fall term in order to establish a baseline for entering 

student characteristics. The 2005 and 2006 BCSSE versions each included 26 questions and were 

available via paper or web versions depending on participating institutions’ preferences. During 

the 2005 and 2006 administrations of BCSSE, a total of 54,727 students from 84 baccalaureate-

granting institutions were included in the full survey administration. The BCSSE survey 

instrument utilized in these years is located in Appendix B-1. 

 The second survey utilized in this study is the National Survey of Student Engagement. 

This survey is also administered annually by CPR to hundreds of four-year institutions across the 

nation in order to collect information about “student participation in programs and activities that 

institutions provide for their learning and personal development” (National Survey of Student 

Engagement, n.d.). The 28-question survey instrument collects information in five categories: (1) 

participation in dozens of educationally purposeful activities, (2) institutional requirements and 

the challenging nature of coursework, (3) perceptions of the college environment, (4) estimates 

of educational and personal growth since starting college, and (5) background and demographic 

information. The NSSE survey instrument utilized in 2006 and 2007 is located in Appendix B-2. 
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Students from all class standings take the NSSE typically in the spring of the academic year via 

online mode of survey administration. Although a majority of institutions utilize NSSE data from 

a cross-sectional perspective, many colleges and universities that participate in NSSE survey 

administrations also collect data via the aforementioned BCSSE as a means to achieve 

longitudinal results. Among the abovementioned 84 baccalaureate-granting institutions that 

participated in the 2005 or 2006 administration of the BCSEE, 65 also participated in the NSSE 

in the corresponding spring of the same academic year. In total, matched BCSSE-NSSE 

longitudinal data is available for 44,752 students during the full set of survey cycles occurring 

between 2005 and 20071. However, as per Indiana University’s Center for Postsecondary 

Research’s data sharing policy, only a randomized 15 percent of the full data set is made 

available to outside researchers, thereby reducing the available sample size to 6,713 cases. 

 There are a number of benefits associated with using matched BCSSE-NSSE data from 

the 2005-06 and 2006-07 academic years. First, and primarily, the 2005 and 2006 versions of the 

BCSSE instrument included an item that asked students to indicate whether they had taken 

college courses in any of six subject areas while enrolled in high school. This item allowed for 

the determination of students’ DE participation status. Additionally, as aforementioned, the 

2005/2006 BCSSE and corresponding 2006/2007 NSSE can be used as a longitudinal dataset. 

This provided the opportunity to examine the impact of dual enrollment course-taking on first-

year academic outcomes in college, net of pre-college characteristics. Finally, the validity and 

reliability of the NSSE, from which the five first-year academic outcomes of interest were 

derived, have been extensively tested, and responses represent a random sample of college 

students from a nationally representative set of four-year institutions (Kuh, 2002; Kuh, Kinzie, 

                                                 
1 2005-06 BCSSE-NSSE total n= 32,170; 64 institutions represented  
 2006-07 BCSSE-NSSE total n= 12,582; 23 institutions represented 
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Cruce, Shoup, & Gonyea, 2006; Pike, 2006). Thus, the BCSSE-NSSE matched dataset is the 

most appropriate and effective dataset available to answer the research questions of this study. 

Sample 

Table 3.1 provides summative demographic information for the sample population used 

in the present study. Due to this study’s focus on the impact of dual enrollment course 

participation, the sample was limited to respondents who completed the 2005/2006 BCSSE item 

pertaining to DE course-taking information; item response rates were 80% and 83% in 2005 and 

2006, respectively. Additionally, the sample was constrained to only full-time, first-year students 

who matriculated to a four-year institution directly after high school. Finally, it is important to 

note that missing data was handled via list-wise case deletion due to the inherent difficulties of 

matching students with imputed characteristics (Allison, 2001; D’Agostino, 1994; D’Agostino & 

Rubin, 1977). That is, because a number of covariates that are found to predict dual enrollment 

participation will be manipulated using propensity score analysis, it is vital for these observed 

covariates to be unaltered when predicting propensity scores for participants. Analyses based on 

Little and Rubin’s (1987) estimation of missing data confirmed that all missing data were 

Missing Completely at Random (MCAR) and were therefore suitable for list-wise case deletion 

without resulting in sample bias. 

The resulting initial analytic sample included 4,724 students2. Among these students, 

1180 (25%) reported taking a DE course, whereas 3,544 (75%) students reported having not. 

This compares to NCES’s national estimate that 8.75 percent of all high school students took a 

DE course in the 2010-11 academic year; however, this estimate is inclusive of all students 

regardless of their eventual college destinations (Marken, Gray, & Lewis, 2013). The sample was 

                                                 
2 2005-06 BCSSE-NSSE n= 3,516 
 2006-07 BCSSE-NSSE n= 1,208 
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comprised of 3,207 women (67.9%) and 1,517 men (32.1%). The mean age of participants was 

18.4 years. Students identifying as White made up approximately 73% of the sample. Among the 

remaining participants, the sample was 4% Asian/Pacific Islander, 4% Black/African American, 

3% Latina/o, and 3% Multiracial. Fourteen percent of respondents marked other or declined to 

respond. Further, a total of 57 institutions were represented in the sample; 14 of these institutions 

participated in both academic years.  

Variables 

 The following section details all dependent and independent variables that were used in 

the study. For the purposes of this study, and due to the quasi-experimental methodological 

design, these variables are grouped into three categories: first-year academic outcomes, key 

independent variables, and predictors of DE participation.  

First-year academic outcomes. This study examined five dependent outcomes 

pertaining to first-year academic outcomes in college. Four of these dependent outcomes were 

measures of student engagement. As defined in Chapter 2, student engagement is described as 

the level of effort directed toward participating in educationally purposeful activities both within 

and outside of the classroom. Accordingly, the engagement measures included: active and 

collaborative learning, student-faculty interaction, engagement in educationally enriching 

experiences, and perceptions of a supportive campus environment. The selection of variables that 

constituted each construct were either directly replicated or closely derived from those from 

NSSE’s benchmark indicators, which have been repeatedly tested as reliable and valid constructs 

(NSSE, n.d.). All outcome variables were taken from the 2006/07 NSSE instruments.   
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Table 3.1 
Selected Demographic Characteristics by DE Participation Status1 (n= 4,724) 
 
 
Total 

DE Participants  Non-DE Participants 
  n    %    n    % 
1180 25  3544 75 

Gender      
Female 814 69.0  2393 67.5 
Male 366 31.0  1151 32.5 

Race/Ethnicity       
White 900 76.3  2537 71.6 
Latino/a  30 2.5  89 2.5 
American Indian 5 .4  9 0.3 
Asian/API 38 3.2  148 4.2 
Multi-racial/ethnic 13 1.1  69 1.9 
Black/African American 41 3.5  122 3.4 
Other 153 13.0  570 16.1 

Generation-status       
First-generation 448 38.0  1408 40.1 
Non first-generation 732 62.0  2136 59.9 

H.S. Institutional Control      
Public 1008 85.4  2923 82.5 
Private 154 13.1  579 16.3 
Homeschool/Other 18 1.5  42 1.2 

DE Course Subject Areas      
English/language arts  619 52.5  - - 
Mathematics 539 45.7  - - 
Science 449 38.1  - - 
History/social studies 472 40.0  - - 
Foreign language 293 24.8  - - 
Fine/performing arts  156 13.2  - - 

1 Data from 2005/2006 BCSSE 

 
 

In order to confirm that the adapted engagement measures hold together as composite 

measures for this study’s sample, factor analyses and internal reliability analyses (Cronbach’s 

alpha) were implemented. Specifically, factor analyses utilized principal axis factoring with 

promax rotation to maximize the strength of each unique factor (Russell, 2002). The threshold 

for factor validity was set at an eigenvalue greater than 1; further variables constituting a factor 

were required to load at .35 or greater. Further, a minimum Cronbach’s alpha of .65 was imposed 

to ensure factor reliability. Preliminary analyses of the proposed factors and their respective 

factor loadings, coding, and internal reliability (Cronbach’s alpha) are provided in Table C-1 in 

Appendix C. Each factor is discussed in greater detail below. 
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 Active and collaborative learning. This measure captured the extent to which students 

engaged and participated in academic learning behaviors and activities. In particular, this factor 

included items pertaining to students’ level of class participation and collaboration with other 

students related to academic work. The active and collaborative learning factor was replicated 

from NSSE’s student-level benchmark indicators and has been found to maintain high internal 

consistency across survey years, institutions, and subpopulations (NSSE, 2012). 

 
Table 3.2 
Descriptive Statistics for Variables Comprising the Active/Collaborative learning Factora  
 
Variables 

 
Loading 

 
Mean 

 
SD 

Asked questions in class or contributed to class 
discussions 
 

.418 2.74 
 

.814 

Made a class presentation 
 

.451 2.22 .711 

Worked with other students on projects during class 
 

.394 2.36 .774 

Worked with classmates outside of class to prepare class 
assignments 
 

.545 2.43 .820 

Tutored or taught other students (paid or voluntary) 
 

.501 1.70 .833 

Participated in a community-based project (e.g., service 
learning) as part of a regular course 
 

.389 1.51 .776 

Discussed ideas from your readings or classes with 
others outside of class (students, family members, co-
workers) 

.434 2.64 .849 

a á=.67 
 
 
In total, seven variables were included in the active and collaborative learning factor. 

Each item was measured on a four-point scale, ranging from “never” to “very often.” 

Student-faculty interaction. Interaction with faculty, as defined in this study, included a number 

of elements pertaining to students’ interactions with college faculty both in and out of the 

classroom. This factor was specifically developed by NSSE. One element of the factor measures 

the extent students spoke with faculty members about topics such as grades, assignments, ideas 
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from class, and career plans. Additionally, the factor included items related to students receiving 

prompt feedback from faculty, the use of email communication, and working with faculty 

members on non class-related activities. Cumulatively, six variables were included in the 

student-faculty interaction factor. Each item was measured on a four-point scale, ranging from 

“never” to “very often.” 

 
Table 3.3 
Descriptive Statistics for Variables Comprising the Student-Faculty Interaction Factor a  
 
Variables 

 
Loading 

 
Mean 

 
SD 

Discussed grades or assignments with an instructor 
 

.705 2.51 .850 

Discussed ideas from readings/classes with faculty 
members outside of class 
 

.654 1.80 .844 

Talked about career plans with a faculty member or 
advisor 
 

.642 2.15 .842 

Received prompt written/oral feedback from faculty on 
academic performance 
 

.468 2.69 .772 

Used email to communicate with an instructor 
 

.535 3.15 .782 

Worked with faculty members on activities other than 
coursework (e.g., committees, orientation, student life) 

.532 1.63 .827 

a á= .76 
 
 

Engagement in educationally enriching experiences. This form of student engagement 

included items that measure the extent of interaction with students of different racial or ethnic 

backgrounds or with different political opinions or values and participation or planned 

participation in “varied experiences,” such as community service and co-curricular activities 

(Pike, 2006). Unlike the preceding two measures of engagement, this factor did not represent a 

direct replication of a NSSE benchmark. Rather, it was constructed based on Pike’s (2006) 

scalelets, in which the original NSSE benchmark was broken into three subsets of items: 

diversity, varied experiences, and information technology. The factor used in this study excluded 
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the final subscale based on evidence that the internal reliability of the factor was enhanced 

without these items. Further, the scale and its coding scheme were altered due to the nature of 

numerous items that collected information regarding activities that do not typically occur in the 

first year of college, such as study-abroad or a culmination senior experience.  

 
Table 3.4 
Descriptive Statistics for Variables Comprising the Educationally Enriching Experiences 
Factor a  
 
Variables 

 
Loading 

 
Mean 

 
SD 

Had serious conversations with students of a different 
race or ethnicity than your own 
 

.725 2.51 1.006 

Had serious conversations with students who are very 
different from you in terms of their religious beliefs, 
political opinions, or personal values 

.723 2.69 .956 

Practicum, internship, field experience, co-op 
experience, or clinical assignment 
 

.356 1.85 .358 

Community service or volunteer work 
 

.457 1.81 .392 

Participate in a learning community or some other formal 
program where groups of students take two or more 
classes together 
 

.386 1.36 .479 

Foreign language coursework 
 

.463 1.53 .499 

Study abroad .470 1.43 .496 
a á= .57 

 
 

Thus, seven variables were included in the educationally enriching experiences factor. 

Items were measured across two different scales. The first two items pertaining to how often 

students had conversations with others who were different from them were measured on a four-

point scale, ranging from “never” to “very often.”  

A set of five items asked students to indicate their decisions and/or actions regarding 

participating in an internship, community service, a learning community, foreign language 

coursework, and study abroad. Although these items were originally coded as “have not 
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decided,” “do not plan to do,” “plan to do,” or “done,” this study recoded the categorical variable 

into a dummy variable coded as 1 for “done” or “plan to do,” and 0 for “do not plan to do” and 

“have not decided.”  

 Perceptions of a supportive campus environment. The final first-year engagement factor 

collectively measured the extent to which a student feels that his/her institution is supportive of 

ones’ academic and social needs. Items within this factor gauge students’ perceptions of the 

institution’s level of placed emphasis on academic and social support or outcomes, and student 

ratings of quality of relationships with others on campus. This construct was replicated from the 

NSSE benchmark. 

 
Table 3.5 
Descriptive Statistics for Variables Comprising the Supportive Campus Environment Factor a  
 
Variables 

 
Loading 

 
Mean 

 
SD 

Providing the support you need to thrive socially 
 

.748 2.50 .900 

Providing the support you need to help you succeed 
academically 
 

.712 3.13 .762 

Helping you cope with your non-academic responsibilities 
(work, family, etc.) 
 

.719 2.25 .906 

Encouraging contact among students from different 
economic, social, and racial or ethnic backgrounds 
 

.661 5.65 1.32 

Relationships with other students 
 

.576 5.29 1.22 

Relationships with faculty members 
 

.683 4.69 1.50 

Relationships with administrative personnel and offices .654 2.67 .951 
a á= .79 
 
 

Specifically, the perceptions of a supportive campus environment factor consisted of 

seven NSSE items. The first four items asked students to rate their institution’s emphasis on 

providing support for academic and social outcomes and were measured on a four-point scale, 

from “very little” to “very much.” The final three items pertaining to students’ perceptions of the 
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quality of their relationships with other students, faculty members, and administrative personnel 

and offices were measured on a four-point scale from “poor” to “excellent.” 

It is important to note that each of the four engagement measures was standardized with a 

mean of 0 and a standard deviation of 1. This allowed for greater ease in interpreting and 

comparing effect sizes of dual enrollment participation on the engagement outcomes. 

The final academic outcome measure was first-year college grades. This variable was 

based on a single, self-reported measure taken from students’ responses at the end of their first-

year of college on the NSSE. Students were asked to indicate what most of their grades at their 

current institution were on an eight-point scale ranging from “C- or lower” to “A.” Similar to the 

engagement measures, college grades were standardized to aid in the interpretation and 

comparability of treatment effects across outcome measures. Descriptive statistics and the coding 

scheme for first-year college grades are provided in Table C-1 in Appendix C.  

Key independent variables. Four key independent variables were included in this 

study’s analyses. A complete list of all key independent variables used in the study and their 

coding schemes can be found in Table C-2 in Appendix C.  

Of central importance to the study was a set of BCSSE survey items that asked students 

to indicate whether they participated in a college course during high school within each of the 

following subject areas: English/language arts, mathematics, science, history/social studies, 

foreign language, and fine/performing arts. If a student indicated he/she took a college course in 

any dual enrollment course subject area, the variable was coded as 2; otherwise, the variable was 

coded as 1. In turn, this variable was utilized as the key dependent outcome for Research 

Question 1, which sought to determine the predictive characteristics of undergraduate students 
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who participated in DE courses. The DE course participation variable was also used as a key 

independent variable in analyses pertaining to Research Questions 2-4.  

An additional three key variables in the study pertained to student demographic 

characteristics by which students were categorized into binary groups and the conditional effects 

of dual enrollment were examined. Specifically, these included student gender, first-generation 

status, and pre-college academic achievement. Students’ racial/ethnic identification was not 

included as a student background demographic characteristic due to the study’s sample 

population, which is disproportionately representative of White students (see table 3.1). 

Dichotomous values for student gender were generated from an item on the BCSSE that asked 

students to indicate whether they identified as male or female. In turn, those individuals who 

identified as male were coded as “1” for this value, and those who identified as female were 

assigned values of “2.” Participants who omitted a response to this survey item were dropped 

from the study.  

First-generation status was also coded as a dichotomous variable. The BCSSE asked 

students to indicate whether at least one of their parents or a legal guardian completed a four-

year college degree or more. In this study, individuals who responded “no” were classified as 

first-generation students with a value of “1,” and those who responded “yes” were classified as 

non first-generation students and assigned a value of “2.” Participants who indicated they are 

“unsure,” were excluded from the study. The conceptual choice to define first-generation status 

as neither parent having completed a bachelor’s degree rather than neither parent having attended 

college is rooted in research that has found the former to be significantly related to college 

enrollment and persistence, but not the latter (Choy, 2001; Pike & Kuh, 2005). 
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Pre-college academic achievement was determined via a composite measure that 

combined institution-reported values for students’ SAT and/or ACT scores. All SAT and ACT 

scores were provided by students’ institutions. ACT scores were converted to SAT equivalents 

by the equipercentile method. Then, the distribution of composite scores was split at the 50th 

percentile to establish ranges for relatively “high” and “low” levels of pre-college academic 

achievement (see Appendix C-3).  

Predictors of DE participation. This set of variables was comprised of student- and 

school-level characteristics postulated to predict participation in dual enrollment courses. All 

predictors were covariates available for both dual enrollment participants and non-dual 

enrollment participants, and included only those variables that are theorized to simultaneously 

influence DE participation and first-year academic outcomes (Caliendo & Kopeinig, 2005). 

Predictors of DE participation were considered within the following four categories: student 

background characteristics, pre-college academic achievement and traits, expectations for 

college, and high school characteristics. The coding scheme for these predictors is located in 

Appendix C-4.  

The first set of predictor variables included the following student background 

characteristics: gender, race, and parents’ education levels. Of note, although first-generation 

status was utilized as a key independent variable in the study by which conditional effects can be 

measured between groups, both mother’s and father’s education was used as an ordinal variable 

on a seven-point scale within this phase of analysis to predict DE participation. The inclusion of 

greater detail pertaining to parental education allowed for greater predictive power and accuracy 

in establishing which students tended to participate in dual enrollment, and is reflective of 
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research that suggests higher parental educational levels are associated with DE course-taking 

(Smith, 2007). 

The second set of predictor variables included all relevant pre-college academic 

achievement measures and traits either known, or postulated to be, related to dual enrollment 

course participation and/or the five dependent outcomes. These included students’ SAT/ACT 

scores, high school grades, the number of Advanced Placement course subjects taken, and the 

number of years reported taking the following academic subjects during high school: English, 

mathematics, science, history, foreign language, and art. Additionally, students’ levels of 

academic concept, expected college grades, degree aspirations, and levels of expected difficulty 

paying for college were included as potential predictors of DE participation. Finally, pre-test 

measures of each of the four student engagement factors were included in the logistic regression 

predicting DE participation status. These factors were comprised of available BCSSE survey 

items identical to those on the NSSE, but referred to students’ expectations for engagement in 

college. 

Finally, school-level variables were included as predictors of DE course participation. 

Though limited in available information on school-level characteristics, the BCSSE does collect 

student-reported data on school control and size as measured by number of students. 

Accordingly, these variables were included in the prediction of students’ DE participation status 

given that certain types of secondary schools are more likely to participate in dual enrollment 

partnerships with postsecondary institutions, thereby playing a role in students’ likelihood of 

taking part in DE (NCES, 2013). 
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Analytic Approach 

 The study’s data analysis was comprised of two phases. First, descriptive analyses were 

conducted to test relationships between key variables and examine the unadjusted differences 

between students who did and did not participate in dual enrollment courses, both in 

characteristics predicting DE participation, and the study’s five dependent academic outcomes. 

In the second phase of data analysis, multivariate analyses addressed each of the research 

questions. Propensity score analysis techniques were utilized to determine the unique predictive 

power of student characteristics on dual enrollment participation (Question 1), the unbiased 

effect of dual enrollment participation on first-year engagement and grades in the aggregate 

(Question 2), and whether the influence of dual enrollment participation on first year grades in 

the aggregate is mediated by student engagement (Question 3). Then, analyses examined how the 

impact of DE participation on these first-year outcomes varies by student demographic 

characteristics (Question 4), and if the impact of dual enrollment on college grades was mediated 

by student engagement for these different student groups (Question 5). All analyses were 

performed using SPSS version 22.0.0. 

Descriptive Analyses 

Initial descriptive analyses, including frequencies, cross-tabulations, and t-tests, were 

utilized to inform the population of study and assess differences between students who 

participated in dual enrollment and those who did not. First, differences in DE participation 

status were examined by gender, first-generation status, and pre-college academic achievement 

by implementing frequencies and cross-tabulations. Then, t-tests were run to analyze group mean 

differences between the DE and non-DE samples across all characteristics believed to be related 

to dual enrollment course participation, set at the p<.05 significance level. 
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In a final stage of preliminary descriptive analyses, unadjusted group differences in the 

study’s five dependent outcomes were examined. T-test comparisons between DE and non-DE 

participants were run in the aggregate across each of the five dependent outcomes. Then, 

additional t-tests were utilized to examine group differences by DE participation status and key 

background characteristics (i.e., gender, first-generation status, and pre-college academic 

achievement). These initial, unadjusted estimates of DE impact were subsequently compared to 

the adjusted estimates derived from the propensity score analyses, as described below, in order to 

assess whether a quasi-experimental research method did, in fact, reduce self-selection bias and 

produce distinct estimates of DE impact.  

Multivariate Analyses 

 Multivariate analyses were conducted in two primary stages. The first stage pertained to 

estimating the probability of students’ participation in dual enrollment by examining the causal 

relationship between pre-college student characteristics and participation status (Question 1). 

These analyses yielded propensity score estimates for each participant regardless of actual 

treatment assignment (i.e., dual enrollment participation). Subsequent analyses in the second 

stage utilized propensity score analysis, via inverse probability weights, to estimate the unbiased 

average treatment of the treated (ATT) 3 effect of dual enrollment course participation on the five 

first-year academic outcomes in the aggregate and by student background characteristics 

(Questions 2 & 4), and to examine mediating effects of engagement in the impact of dual 

enrollment participation on first-year grades for all students in the aggregate and by student 

group (Questions 3 & 5). 

                                                 
3 This study will utilze the ATT, which estimates the average effect of treatment on subjects who received the 
treatment, and not the average treatment effect (ATE) because this measure would estimate the average effect of 
moving an entire population from untreated to treated (Imbens, 2004).  
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 Probability of DE participation. In order to answer Research Question 1, binary logistic 

regression was used. This analysis was chosen to predict dual enrollment participation due to the 

dichotomous nature of the participation outcome. The binary logistic regression model used for 

this analysis is expressed as follows: 

P(Wi |Xi= xi) = 1/ (1+ e^-xi i )       (3-2) 

Where, 

Wi is the binary treatment condition (DE participation), coded as 0/1 for failure/success 
 for the ith case (i= 1, …, N), 

 
 Xi is the vector of conditioning variables, 

 and i is the vector of regression parameters. 

Whereas the above model is nonlinear, use of a logit function allows for the model to be 

expressed as a generalized linear model where the transformation of Wi becomes a linear 

function of xi (McCullagh & Nelder, 1989 as cited in Guo & Fraser, 2010). Accordingly, the log 

function of the model takes the following form: 

logiti = + 1x1i + . . . + qxqi       (3-3) 

 
Stepwise logistic regression was used to predict dual enrollment course participation. In 

order to achieve the best “goodness-of-fit” for the aggregated sample, three models were run. 

The first model examined main-effects of student-level DE predictor variables only. The second 

logistic model added school-level variables form participants’ secondary institutions to the 

original model. The final model then included interaction terms between non-linearities in the 

DE predictor variables. The final model was chosen based on tests for goodness-of-fit using the 

Pearson chi-square goodness of fit-test and Efron and McFadden’s pseudo R2. 
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Propensity score analysis. Multivariate analyses were used to answer Research 

Questions 2-5 utilizing propensity score analysis in order to reduce the likelihood of selection 

bias in estimating the treatment effect of dual enrollment participation. Given that participation 

in dual enrollment courses is a treatment selected by participants and not the researcher, using a 

traditional method of regressing treatment assignment and a number of independent variables on 

the dependent outcomes via ordinary least squares (OLS) regression was not appropriate, as it 

would lead to biased estimates of the treatment effect.  

Consequently, this study utilized propensity score analysis to overcome the potential self-

selection bias related to dual enrollment course-taking and estimate the ATT effect of DE 

participation on first-year college academic outcomes (Rosenbaum & Rubin, 1983). At its most 

basic element, and as described above, propensity score analysis allows for the estimation of 

unbiased treatment effects by manipulating a sample such that the treated and control subjects 

are statistically the same across all other observed pre-treatment characteristics; the resulting 

effect on the outcome can then be attributed to the treatment, substantially reducing 

endogeneity/self-selection bias inherent in the data. In this study, the predicted probability, or 

propensity score, of dual enrollment course participation was obtained from the logistic 

regression analyses described above. In particular, the propensity score was calculated for each 

participant by replacing the logistic regression coefficients produced in Equation 3-3 with those 

values at which “the likelihood of reproducing sample observations is maximized” (Guo & 

Fraser, 2010, p. 137). The following sections detail the study’s procedures for propensity score 

analysis to answer questions 2-5, including the inverse probability weight method of sample 

balancing, and calculation of treatment effects. 
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 Inverse probability weights. In order to construct a balanced sample using propensity 

scores, inverse probability weights were utilized among the study’s sample. In particular, this 

study used weights developed by Hirano, Imbens, and Ridder (2003). This weight is defined for 

individual i as follows: 

 i =Wi + (1-Wi)       (3-5) 

Where,  

i is the assigned weight for individual i 

Wi is the treatment assignment (1= treated, 0= control), and 

 is the estimated probability for receiving treatment for individual i. 

Using this method, DE participants were assigned a weight of 1. Conversely, non-DE 

participants were assigned weights that increase in tandem with higher estimated probability of 

participation in dual enrollment. The final two steps of analysis associated with this sample 

balancing method pertained to reducing the sample in line with the common support condition 

and testing the balance of covariates between the treated and untreated groups (Rubin, 2001). 

The common support condition ensures that some randomness is maintained in the sample, such 

that two individuals with exactly the same predictor characteristics might still be observed in 

both the treatment and control groups. Cases not falling within the range of common support 

were dropped from the final sample based on minima and maxima comparison. Specifically, DE 

participants with estimated propensity scores lower than the non-DE participant with the lowest 

propensity score were excluded. Similarly, non-DE participants with propensity scores higher 

than the DE participant with the highest propensity score were excluded from the study.  

Implementing this procedure ensured that any combination of characteristics observed in the 

treatment group can also be observed among the control group (Bryson, Dorsett, & Purdon, 2002). 

The resulting sample was tested for balance by examining the average absolute standardized 
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mean difference (ASMD) in the logistic model covariates between DE participants and non-DE 

participants in the final sample; the analysis used the standard deviation of the treated population 

as a yardstick to assess the difference. Acceptable sample balance was met if 95 percent of the 

predictor covariates have an ASMD of .25 or less (Rubin, 2001).  

Average treatment of the treated effects. Using the resultant balanced dataset, analyses 

for questions 2-5 involved basic multivariate regression techniques, as the self-selection bias 

associated with dual enrollment course participation was be addressed via the above-explained 

sample balancing technique.  

In order to estimate the unique effect of DE course participation on first-year active and 

collaborative learning, student-faculty interaction, engagement in educationally enriching 

experiences, and perceptions of the campus as a supportive environment in the aggregate, each 

dependent outcome was regressed on the observed treatment assignment (i.e., DE participant or 

non-DE participant) separately in order to test hypotheses 2a-2d. The ATT effects were then 

calculated by testing for mean differences in each dependent outcome between DE participants 

and non-DE participants. Similarly, with respect to hypothesis 2e, college grades were regressed 

on the DE participation assignment.  

Analyses related to Question 3 were contingent on results from Question 2. If DE had a 

significant effect on one or more engagement measures and college grades, an additional 

regression model was run to test the mediating effect of student engagement in the influence of 

DE on college grades. In this model, college grades were regressed on DE participation status as 

well as any student engagement measures for which DE participation had a significant effect. If 

the DE participation variable was no longer a significant predictor of first-year grades in the final 

regression model, the mediating effect of student engagement was confirmed.  
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In order to determine whether dual enrollment course participation results in conditional 

effects by gender, first-generation status, and pre-college academic achievement, interaction 

terms were used within multivariate regressions (Question 4). With regard to hypothesis 4a, 

gender differences in the impact of DE participation were tested by regressing each academic 

outcome on the observed treatment assignment, a dummy variable for gender, and an interaction 

term between the two. Hypothesis 4b was examined by regressing each academic outcome on the 

observed treatment assignment, a dummy variable for generation-status, and an interaction term 

for the two. Finally, hypothesis 4c entailed the regression of each academic outcome on the 

observed treatment assignment, a dummy variable indicating high or low pre-college academic 

achievement, and an interaction term between DE participation status and pre-college 

achievement; only one interaction term was entered per regression. Interaction effects were 

analyzed to deduce conditional effects associated with dual enrollment course-taking.  

Finally, analyses used to examine Question 5 were contingent upon results from Question 

4. Provided that there was a significant interaction between DE and gender, first-generation 

status, or pre-college academic achievement in predicting (a) first-year grades, and (b) one or 

more engagement measures, additional multivariate regressions were run. These models required 

that first-year grades were regressed on the observed treatment assignment, the student 

background characteristic dummy variable, an interaction term between the two, and any student 

engagement measures for which the interaction term had previously had a significant impact. In 

order to test hypothesis 5a, that the direct impact of dual enrollment on first-year grades would 

be diminished for all student groups after accounting for its indirect effect through the 

engagement measures, the significance of the DE participation variable and its interaction term 

were examined in each of the final regression models run. If the DE participation variable was no 
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longer significant in the final regression model, the mediating effects postulated in hypothesis 5a 

was confirmed. 

Limitations 

It is important to note key limitations of the proposed study. Although there were a 

number of benefits to using the matched BCSSE-NSSE sample, there were inherent issues with 

this dataset that merit discussion. The reliability and validity of the NSSE survey instrument 

have been questioned in the student engagement literature. Specifically, the various engagement 

scales underlying the survey’s individual items have raised issue as having high intercorrelation 

amongst themselves, low item loadings, and low reliability scores (Campbell & Cabrera, 2011; 

Porter, 2009). Additionally, others have questioned whether the NSSE measures of student 

engagement actually reflect what they are intended to measure (La Nasa, Cabrera, & Trangsrud, 

2009). Despite this, the reliability of NSSE student engagement factors have been reasserted via 

measures of internal consistency, temporal stability, and tests of equivalence; similarly, the 

validity of NSSE scales have been vetted using focus groups, cognitive interviews, and analyses 

whereby known group differences from other studies were replicated using the NSSE measures 

of student engagement (NSSE, n.d.). 

In addition to known concerns of the reliability and validity of NSSE, the use of 

secondary data results in additional limitations. First, the primary independent variable of interest 

to this study pertaining to dual enrollment participation relied and self-report and did not provide 

any detail regarding students’ dual enrollment experiences. Specifically, no information is 

available for the location/instructor, type of credit granted, or grades earned in these courses. 

Because dual enrollment courses can vary greatly across these characteristics, this study would 

be enhanced if it controlled for the potential diversity in students’ DE course experiences.  
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Further, this study relied on self-report to assess each of the four first-year student 

engagement measures. These scales may not reflect the most accurate measures of students 

experiences in the first year of college for two reasons. First, these questions require students to 

generalize the extent of their actions and perceptions over the course of their entire first year, 

when the variability of such experiences may range notably from the beginning to end of this 

transitional first year. Second, the item scales used to gauge students’ frequency of certain 

actions and behaviors were measured on four- or six-point likert-type scales, which lack 

specificity in assessing the extent to which students partake in such forms of engagement, and 

may vary greatly from student to student in their self-reports. Relatedly, the study’s dependent 

measure of first-year grades was also dependent on self-reported data, and asks students to 

indicate what “most of [his/her] grades have been at this institution.” Although, student reports 

of grades are generally accepted as reliable, reports of grade point average would provide greater 

accuracy and precision in measuring this dependent outcome.  

In addition to this study’s limitations pertaining to the survey instruments used, there 

were also limitations within the study’s sample. Primarily, the sample was skewed in a number 

of characteristics. Most notably, the represented sample was disproportionately White, with little 

diversity in additional racial groups. This detracted from the study’s statistical power to identify 

potentially important race predictors of DE participation. Moreover, the BCSSE-NSSE 

instruments used tend to oversample private institutions. As a result, 45 percent of the sample 

represented in the present study represented students at private institutions, which is not 

representative of national statistics.  
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Chapter Summary 

 This chapter provided detailed explanation of the research questions, hypotheses, and 

associated rationales; the Neyman-Rubin counterfactual framework on which the methodological 

framework of this study was based; the sample and instruments used; variables that were 

examined; method of data analysis which included descriptive, multivariate and propensity score 

analyses; and associated limitations.
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CHAPTER 4: 

 

RESULTS 

 
 This chapter presents results of the descriptive and multivariate analyses used to examine 

the impact of dual enrollment course participation on first-year student engagement and grades in 

college. The chapter begins by reporting the results of the initial descriptive analyses, which 

examined key differences between DE participants and non-participants in the aggregate and by 

gender, first-generation status, and pre-college academic achievement. These analyses examined 

differences in independent and the five dependent variables, and included frequencies, cross-

tabulations, and t-tests to inform the study in terms of unadjusted differences in how dual 

enrollment course participation is related to first-year college outcomes.  

The remaining sections are dedicated to presenting results pertaining to each of the 

study’s five research questions. First, predictors of dual enrollment course participation are 

presented based on results from logistic regression analysis. Also included in this section is a 

description of how the logistic regression results informed the use of propensity score analysis 

and the selection of the final study sample. Next, the impacts of dual enrollment on first-year 

student engagement and college grades in the aggregate are examined. Following this, results 

from the exploration of the possible mediating effect of student engagement in dual enrollment’s 

impact on college grades are reported. Then, dual enrollment impact on student engagement and 

grades in the first year of college is examined by gender, first-generation status, and pre-college 

academic achievement. Finally, mediating effects of student engagement in the impact of dual 

enrollment on first-year college grades are explored and compared between student groups with 

respect to gender, first-generation status, and pre-college academic achievement. 
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Descriptive Results 

 
Differences in DE participation status were first examined by gender, first-generation 

status, and pre-college academic achievement by implementing frequencies and cross-tabulations 

(see Table 4.1). Gender and first-generation status proportions between dual enrollment 

participants and non-dual enrollment participants were generally very similar. However, more 

“high” academically achieving students (61.5%) tended to participate in dual enrollment 

compared to similar “high” achievement peers who did not participate in dual enrollment 

(52.6%). 

 
Table 4.1 
Cross-Tabulation of Dual Enrollment Course Participation Status by Gender, First-generation 
Status, and Pre-College Academic Achievement  

                                                      DE Participation Status 
  DE Participant  

     (1180) 
            Non-DE Participant  

                    (3544) 
 

Gender     
Men (1517)  31.0% (366) 33.0% (1151)  
Women (3207)  69.0% (814) 67.0% (2393)  

First-generation Status     
First-generation (1849)  38.0% (448) 39.5% (1401)  
Non First-generation (2875)  62.0% (732) 60.5% (2143)  
Pre-College Academic 
Achievement 

    

Low Achievement (2135)  38.5% (454) 47.4% (1681)  
High Achievement (2589)  61.5% (726) 52.6% (1863)  

 
 
Additionally, results from t-tests used to analyze initial descriptive differences between 

the DE and non-DE samples indicated that the two groups of students differed in particular 

background characteristics and pre-college academic achievement and traits believed to be 

related to dual enrollment course participation. These results can be found in Table 4.2. Among 

student background characteristics, there were significant mean differences between DE and 

non-DE students on two items: racially identifying as white (versus all other) and father’s 
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education. Dual enrollment students reported higher incidence of identifying as white and higher 

average levels of father’s education as measured on a seven-point scale ranging from “some high 

school” to a “doctoral degree.” However, it should be noted that both of these variables differed 

significantly between student groups only at the p<.05 level. With respect to pre-college 

academic achievement and traits, DE students and non-DE students differed significantly in their 

average SAT/ACT scores, high school grades, and number of Advanced Placement (AP) course 

subject areas taken. In all three aspects, DE students reported notably higher averages than their 

non-DE peers. 

In addition to differences in students’ background characteristics and pre-college 

academic achievement and traits, DE students differed significantly from their non-DE peers in 

their expectation for college. In particular, dual enrollment students reported higher average 

levels of expected college grades, degree aspirations, and expected difficulty paying for college 

expenses. Among the factors constituting students’ expectations for student engagement in 

college, significant mean differences were also found between DE and non-DE students with 

regard to their expectations for active and collaborative learning, student-faculty interaction, and 

expectations for educationally enriching experiences; dual enrollment students reported higher 

average levels across all three of these measures. 

Finally, t-tests revealed significant differences between dual enrollment participants and 

those who did not take a dual enrollment course in school-level variables. Specifically, dual 

enrollment students reported going to public schools at a significantly lower rate than did non-

DE students. Conversely, DE students demonstrated significantly higher occurrence of attending 

private high schools. In line with these findings, dual enrollment students also reported attending 

schools with lower enrollments at a significantly higher rate than their non-DE peers. 
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Table 4.2 
Differences in DE Predictors for Dual Enrollment and Non-Dual Enrollment Participants 
 DE 

(n=1180) 
Non-DE 
(n=3544) 

Diff. 
(DE- 
Non-
DE) 

 
Significant  

Diff.a Variables Mean (SD) Mean (SD) 

Student Background Characteristics       
Sex: Female 1.69 (.463) 1.68 (.468) .01   
Race      

White .817 (.387) .790 (.408) .027  * 
Latino/a  .034 (.181) .034 (.182) .00   
Asian/API .037 (.190) .046 (.209) -.09   
Black .040 (.196) .039 (.193) .01   
Multi .016 (.126) .031 (.173) -.15  ** 
Other/unknown .055 (.229) .061 (.240) -.006   

Mother’s Education  3.32 (1.06) 3.28 (1.06) .04   
Father’s Education 3.42 (1.17) 3.31 (1.19) .11  * 
Pre-college Academic Achievement and Traits      
SAT/ACT 1144 (163) 1117 (169) 27  ** 
HS grades 3.98 (1.12) 3.56 (1.30) .42  *** 
# AP course subject areas taken 1.41 (1.29) 1.22 (1.35) .19  *** 
# Years HS English 3.96 (.300) 3.96 (.285) .00   
# Years HS Math 3.80 (.475) 3.76 (.497) .04  ** 
# Years HS Science 3.62 (0.614) 3.62 (0.597) .00   
# Years HS History 3.56 (0.656) 3.51 (0.678) .05  * 
# Years HS Foreign Language 2.81 (0.998) 2.82 (1.017) .01   
# Years HS Art 2.38 (1.569) 2.24 (1.573) .14  ** 
HS academic concept .112 (1.01) -.037 (.987) .149  *** 
Expectations for College      
Expected college grades 3.34 (1.136) 3.10 (1.174) .24  *** 
Degree aspirations 2.89 (0.834) 2.79 (0.792) .10  *** 
Expected difficulty: Paying for college expenses 3.72 (1.643) 3.59 (1.626) .13  * 
Expectations for Active and Collaborative 
Learning 

27.49 (6.14) 26.99 (5.92) .50  ** 

Expectations for Student-Faculty Interaction 23.67 (4.12) 23.20 (4.24) .47  *** 
Expectations for Educationally Enriching 
Experiences 

8.21 (2.63) 7.94 (2.69) .27  ** 

Expectations of Supportive Campus Environment 17.37 (3.82) 17.22 (3.85) .15   

High School Characteristics      
School Type       
   Public .825 (.380) .863 (.343) -.038  *** 
   Private .161 (.368) .119 (.324) .042  *** 
   Home school/ Other .014 (.116) .018 (.131) -.004   
Class Size 4.39 (1.82) 4.56 (1.90) -.17  ** 
a T-tests were performed between means of DE participants and Non-DE participants. 
* p<.05; **p<.01; ***p<.001 

 
 

In a final stage of preliminary descriptive analyses, unadjusted group differences in the 

study’s five dependent outcomes were examined. First, t-test comparisons were run in the 
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aggregate between DE and non-DE participants across each of the five dependent outcomes. 

These initial, unadjusted estimates of DE impact were subsequently compared to the adjusted 

estimates derived from the propensity score analyses, as described below, in order to assess 

whether a quasi-experimental research method did, in fact, reduce self-selection bias and produce 

distinct estimates of DE impact.  

Statistically significant differences were found between dual enrollment participants and 

those who did not enroll in DE courses in all five dependent outcomes: active and collaborative 

learning, student-faculty interaction, educationally enriching experiences, perceptions of a 

supportive campus environment, and first-year grades (see Table 4.3). Specifically, students who 

participated in a dual enrollment course reported on average significantly higher levels of student 

engagement during the first year of college. Additionally, unadjusted group differences in first-

year college grades indicated dual enrollment students earned significantly higher marks (4.04) 

than their non-dual enrollment peers (3.78) on a five-point scale. 

 
Table 4.3 
Differences in Student Engagement Outcomes and Grades, by DE Participation Status 
 DE 

(n= 1180) 
 Non-DE 

(n= 3544) 
Diff. 
(DE- 

Non-DE) 

 
 

Sig..a   Mean (SD)   Mean (SD) 
Active and Collaborative Learning  15.91 (3.21)  15.54 (3.01) .37     *** 
Student-faculty Interaction 14.24 (3.41)  13.82 (3.30) .42     *** 
Educationally Enriching Experiences 13.32 (2.34)  13.13 (2.41) .19     * 
Perceptions of a Supportive Campus Environment 26.51 (5.12)  26.09 (5.13) .42     * 
First-year Grades  4.04 (1.65)   3.78 (1.75) .26     *** 
a T-tests were performed between means of DE participants and Non-DE participants. 
* p<.05; ** p<.01; *** p<.001 

 
 
Additional sets of t-tests were utilized to examine group differences by DE participation 

status and key background characteristics (i.e., gender, first-generation status, and pre-college 

academic achievement) (see Appendix D).  
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Multivariate Results 

 The multivariate results of this study are presented in three sections: determinants of dual 

enrollment course participation; main effects of dual enrollment course participation; and 

conditional effects of dual enrollment course participation. The results from the first section 

correspond to Research Question 1. Subsequent results from the second and third sections 

answer Research Questions 2 and 3, and Research Questions 4 and 5, respectively. 

Determinants of Dual Enrollment Course Participation 

 In order to answer Research Question 1, three multi-level logistic regression models were 

developed to predict dual enrollment participation among the study’s sample. The first multi-

level logistic model utilized only student-level predictors of DE participation. The second model 

expanded upon the original model by including school-level variables related to participants’ 

secondary institutions. The third model incorporated significant interaction terms of the 

aforementioned student- and school-level predictors and non-linear variable transformations 

between covariates in the second model. Results for each of these three models are presented in 

Table 4.4.  

 The results from model 3 indicate that students identifying as multiracial are less likely 

than white students to participate in dual enrollment. However, no other student background 

characteristics were found to predict DE course participation. In particular, the following 

demographic traits were not found to play a significant role in predicting whether a student 

partakes in dual enrollment: gender; racial identification as Latino/a, Asian/API, Black, or 

Other/Declined to state; and mother’s or father’s education. As such, these non-findings did not 

support initial hypotheses that female students and students who have more highly educated 
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parents are more likely to participate in dual enrollment courses, holding constant all other 

observable characteristics (Hypotheses 1a and 1b).  

 
Table 4.4 
Determinants of Dual Enrollment Course Participation 
 Model 1 Model 2 Model 3 
 b Coef. Sig. b Coef. Sig.  b Coef. Sig. 
Student Background Characteristics       
Sex: Female .022  .018  .004  
Race (versus White)       

Latino/a  -.251  -.239  -.247  
Asian/API .181  .194  .196  
Black  .019  .013  .009  
Multi  -.753 ** -.758 ** -.717 ** 
Other/declined to state  -.187  -.187  -.187  

Mother’s education  -.016  -.017  -.016  
Father’s education  .033  .040  .038  
Pre-college Academic Achievement and Traits      
SAT/ACT  .043  .035  .061  
HS grades  .245 *** .237 *** .713 ** 
# AP course subject areas  .017  .025  .030  
# Years HS English -.164  -.172  -.196  
# Years HS Math .178 * .188 * .655 ** 
# Years HS Science -.089  -.092  -.096  
# Years HS History .101  .113 * .126 * 
# Years HS Foreign Language -.063  -.064  -.064  
# Years HS Art .036  .035  .033  
HS academic concept .040  .041  .042  

Expectations for College       
Expected college grades .041  .041  .042  
Degree aspirations .084  .084  .086  
Expected difficulty: Paying for college expenses .057 ** .055 ** .055 ** 
Expected Active and Collaborative Learning .011  .017  .014  
Expected Student-Faculty Interaction .043  .045  .044  
Expected Educationally Enriching Experiences .079  .072  .074  
Expected Supportive Campus Environment -.046  -.043  -.040  

High School Characteristics       
School Type (versus Public)        

Private    .359 *** .367 *** 
Home school/other    -.126  -.120  

Class Size    -.047 ** -.048 ** 
Interaction Terms       
Race:multi*HS grades     -.575 ** 
Race:multi*# Years HS History     -1.001 ** 
HS grades* # Years HS Math     -.124 * 
Constant -2.433  -2.331  -4.026  
* p<.05; ** p<.01; *** p<.001 
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 Among the pre-college academic achievement and traits predictors, three variables were 

statistically significant in predicting dual enrollment participation. Students who earned higher 

grades in high school had a greater likelihood of participating in dual enrollment. In all three 

models, high school grades was a significant predictor at the p<.001 level. However, students’ 

SAT scores were not a significant predictor of DE participation in any of the models. 

Additionally, the number of reported years enrolled in math and history courses during high 

school were both positive predictors of DE participation. The number of years that students 

reported taking math courses was significant at the p<.05 level in the first two models, and 

gained significance in the third model when the interaction between high school grades and years 

of math courses was taken into account. The number of years that students took history courses 

in high school was significant at the p<.05 level in the second and third models. In addition to 

these pre-college achievement and traits predictors, one college expectations variable was 

positively associated with dual enrollment course participation. Specifically, reporting concern 

regarding the ability to pay for college was predictive of DE course-taking at the p<.01 level in 

each of the three models. 

The results from model 3 were used to predict the probability of dual enrollment 

participation, or calculate a propensity score, for each participant in the study, regardless of 

actual participation status. Box-plot graphs of these predicted propensities for DE and non-DE 

students can be found in Figure 4.1. Based on the propensity scores of students, the sample was 

limited to the region of common support. This region ranged from the non-DE participant with 

the highest propensity score to the DE participant with the lowest propensity score. Accordingly, 

only individuals with an estimated propensity score between .062 and .571 were retained in the 
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final sample. This final sample consisted of 4609 participants, of whom 1161 were DE 

participants.  

Inverse probability weights were then calculated and applied to the final sample and the 

sample was then tested for balance by examining the average absolute standardized mean 

difference (ASMD) in the logistic model covariates between DE participants and non-DE 

participants. These analyses were conducted to test if the treated and non-treated student 

populations were equivalent on all DE predictor variables. Results from these analyses are 

included in Appendix D. Of the 31 predictor covariates included in model three, no variable was 

found to have an ASMD greater than .25. Thus, acceptable sample balance was met using 

inverse probability weights based on logistic regression model three. 

 
Figure 4.1 
Estimated Propensity to Participate in Dual Enrollment by Participation Status 
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Main Effects of Dual Enrollment Course Participation 

Following the procedures undertaken to limit the sample to the common range of support 

and the balance test, it was possible to estimate the unbiased impact of dual enrollment course 

participation on each of the four student engagement measures and college grades in the first 

year of college. As described in Chapter 3, this unbiased impact, known as the average treatment 

of the treated (ATT) effect, is simply the difference in means between dual enrollment and non-

dual enrollment students on a dependent outcome. The full set of results of the ATT effect 

analyses are presented in Table 4.5. 

The findings indicated that participation in dual enrollment had little to no effect on first-

year college students’ grades and student engagement with the exception of student-faculty 

interaction (Hypothesis 2b). After accounting for the selection bias associated with DE 

participation, mean level differences between DE and non-DE students were not significantly 

different from zero for the other four first-year outcomes. Specifically, the estimated ATT effects 

for the non-significant group differences in first-year outcomes were: .005 SDs for active and 

collaborative learning (Hypothesis 2a), -.0025 SDs for participation in educationally enriching 

experiences (Hypothesis 2c), -.0121 SDs for perceptions of a supportive campus (Hypothesis 

2d), and -.0151 SDs for first-year grades (Hypothesis 2e). For each of these estimated effects, the 

confidence interval included 0, further suggesting that DE course participation had little to no 

impact on these forms of student engagement in the first year of college. Importantly, statistically 

significant unadjusted group differences were previously found between DE and non-DE 

students each of these dependent outcomes, favoring dual enrollment participants (Table 4.3). 

The average treatment of the treated effect of dual enrollment on student-faculty 

interaction in the first year of college was significant at the p<.001 level (Hypothesis 2b). The 
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estimated effect was .0798 SDs, indicating that dual enrollment had a positive impact on student 

levels of interaction with faculty during the first year of college. Further, the 95 percent 

confidence interval did not include 0 for this outcome, suggesting that dual enrollment course 

participation does, in fact, have some influence in student-faculty interaction. 

Because the estimated ATT effect of dual enrollment on first-year college grades was not 

significant, it was not possible to test whether there is a mediating effect of student-faculty 

interaction in the impact of dual enrollment on first-year grades (Hypothesis 3a). However, 

additional analyses were run to test if the impact of dual enrollment participation on first-year 

college grades was moderated by any of the student engagement measures. Specifically, the 

college grades dependent outcome was regressed on DE participation status, one engagement 

measure, and an interaction term between the two (see Appendix D for results). Among the 

interaction terms between DE participation status and each student engagement measure, no 

significance was found for any term indicating that the strength of the impact of dual enrollment 

course participation on first-year grades was not moderated by student engagement.  

 
Table 4.5 
Estimated ATT Effect of Dual Enrollment Course Participation on First-year Student Engagement 
and College Grades 
(n= 4609) 
 DE Non-DE Diff. Sig. Conf. Int. 
Active and Collaborative 
Learning  

.0083 .0033 .005  -.0454 .0355 

Student-faculty Interaction .0570 -.0229 .0798 *** -.1198 -.0399 

Educationally Enriching 
Experiences 

-.0081 -.0056 -.0025  -.0369 .0420 

Perceptions of a Supportive 
Campus Environment 

-.0106 .0016 -.0121  -.0270 .0513 

First-year Grades -.1318 -.1168 -.0150  -.0258 .056 
* p<.05; ** p<.01; *** p<.001 
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Conditional Effects of Dual Enrollment Course Participation 

 In addition to testing the main effects of dual enrollment course participation, further 

analyses were performed in order to test for conditional effects by gender, first-generation status, 

and pre-college academic achievement. To do this, each of the five dependent outcomes was 

regressed separately on DE participation status, one of the three aforementioned student 

background characteristics, and an interaction term between the two. In the event that the 

interaction term between a given student background characteristic and dual enrollment 

participation was significant, the coefficient of the interaction term represented the difference in 

the effect of dual enrollment between the designated student groups (i.e., men versus women; 

non first-generation versus first-generation students; and low versus high pre-college 

academically achieving students). Specifically, the coefficients of dual enrollment participation 

shown in the conditional effects models are no longer general (main) effects, but the effect of 

dual enrollment education for men, non first-generation students, and low pre-college 

academically achieving students (i.e., when gender:female=0; first-generation status=0; and pre-

college academic achievement:high=0). 

 Gender. When the results were compared by gender, the impact of dual enrollment 

course participation was significantly different for men and women with respect to three student 

engagement outcome measures: active and collaborative learning, student-faculty interaction, 

and students’ perceptions of a supportive campus environment (Table 4.6). For each of the three 

student engagement measures, the effect of taking DE courses was positive for both men and 

women, but more strongly positive for men. These results contradicted Hypothesis 4a, which 

originally predicted that women would benefit to a greater extent than men as a result of 

participating in dual enrollment with respect to student engagement. Hypothesis 4a also 
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postulated that men would experience comparatively greater gains in first-year grades; however, 

this was not the case, as conditional effects were not found in relation to this particular outcome 

for either gender. 

 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Active and collaborative learning. The effect of taking dual enrollment on students’ 

levels of active and collaborative learning was estimated to be .176 SDs for men, compared to 

.074 SDs (.176 – .102) for women. However, the significance of the interaction between dual 

enrollment participation and gender must be interpreted with care given that it was significant at 

Table 4.6 
Conditional Effects of DE by Gender 
 Main Effects  Conditional Effects 
Variable Est. S.E. Sig.  Est. S.E. Sig. 
Active and Collaborative Learning        
Constant .120 .049 *  -.137 .122  
Dual Enrollment Participation  .005 .021   .176 .077 * 
Gender: Female -.072 .022 ***  .081 .070  
Interaction - -   -.102 .044 * 
        
Student-Faculty Interaction        
Constant -.139 .049 **  -.528 .120 *** 
Dual Enrollment Participation  .080 .020 ***  .338 .076 *** 
Gender: Female .022 .022   .253 .069 *** 
Interaction - -   -.154 .044 *** 
        
Educationally Enriching Experiences        
Constant .045 .048   .065 .119  
Dual Enrollment Participation  -.003 .020   -.016 .075  
Gender: Female -.029 .022   -.041 .068  
Interaction - -   .008 .043  
        
Perceptions of a Supportive Campus 
Environment 

       

Constant -.040 .048   -.262 .118 * 
Dual Enrollment Participation  -.012 .020   .136 .075  
Gender: Female .032 .021   .164 .068 * 
Interaction - -   -.088 .043 * 
        
First-Year College Grades        
Constant -.067 .050   -.164 .122  
Dual Enrollment Participation  -.016 .021   .049 .077  
Gender: Female .054 .022 **  .112 .070  
Interaction - -   -.039 .044  
* p<.05; ** p<.01; *** p<.001 
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the p<.05 level. In order to more fully interpret the nature of this interaction, a graph of the 

relationship between dual enrollment participation status, gender, and the interaction between the 

two was examined. As noted for student levels of active and collaborative learning, the graph 

clarifies that the relationship between taking a DE course and ACL in the first year of college is 

stronger for men than it is for women (Figure 4.2).  

 
Figure 4.2 
Difference in Slopes between DE Participation Status and Active and Collaborative Learning, by Gender 
 

 
 
 

Student-faculty interaction. The interaction between dual enrollment course participation 

and gender was significant at the p<.001 level with respect to predicting student-faculty 

interaction, indicating that the impact of DE on this first-year outcome is moderated by gender. 

The impact for men was estimated to be .338 SDs and the impact for women was estimated to be 

0.184 SDs (.338 – .154). A graph of the relationship between dual enrollment participation 

status, gender, and student-faculty interaction emphasizes the difference in DE’s impact on 

students’ interaction with faculty in the first year of college by gender; men experience a 

stronger positive effect in their levels of student-faculty interaction as a result of DE (Figure 4.3). 
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Figure 4.3 
Difference in Slopes between DE Participation Status and Student-faculty Interaction, by Gender 
 

 
  

 
Perceptions of a supportive campus environment. Finally, the impact of dual enrollment 

course participation on students’ perceptions of a supportive campus environment was 

moderated by gender. Taking DE courses was associated with an increase of 0.136 SDs in this 

outcome for men, and 0.048 SDs (0.136-0.088) for women. However, this finding must also be 

interpreted conservatively given its significance at the p<.05 level. The graphical representation 

of the interaction between dual enrollment participation and gender in predicting students’ 

perceptions of a supportive campus environment during the first year of college further illustrates 

the slightly stronger positive effects of DE for men (Figure 4.4).  
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Figure 4.4 
Difference in Slopes between DE Participation Status and Perceptions of a Supportive Campus 
Environment, by Gender 
 

 
 
 

First-generation status. With respect to differences by first-generation status in the 

effect of dual enrollment course-taking, notable differences were found between student groups 

in their levels of participation in educationally enriching experiences and first-year college 

grades (Table 4.7). Of note related to the interpretation of this set of conditional effects results, 

was the use of the main effects model regression coefficients in conjunction with the interaction 

effect regression coefficient to interpret conditional effects by first-generation status. Because 

first-generation status and dual enrollment participation were so highly correlated (r=-.68), the 

use of regression coefficients associated with these variables from the conditional effects model 

was not deemed appropriate to utilize in the interpretation of the interaction term between the 

two. Taking this methodological adaptation into account, results indicated that, depending on 

first-generation status, dual enrollment course-taking had a significantly different impact on 

participation in educationally enriching experiences and first-year grades in college. Particularly, 

and in support of Hypothesis 4b, DE was found to have a positive impact on these first-year 
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outcomes for first-generation students, but no impact for second-generation or continuing-

generation students.  

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Educationally enriching experiences. Taking a dual enrollment course was related to a -

0.001 SDs in non first-generation students’ levels of participation in educationally enriching 

experiences. However, for first-generation students, dual enrollment had an impact of 0.127 SDs 

(-0.001+ 0.128) in the outcome. This finding was found significant at the p<.01 level. When 

Table 4.7 
Conditional Effects of DE by First-generation Status 
 Main Effects  Conditional Effects 
Variable Est. S.E. Sig.  Est. S.E. Sig. 
Active and Collaborative Learning        
Constant -.030 .044   -.031 .099  
Dual Enrollment Participation  .005 .021   .006 .062  
First-Generation .020 .021   .022 .067  
Interaction - -   -.001 .042  
        
Student-Faculty Interaction        
Constant -.088 .043 *  -.159 .097  
Dual Enrollment Participation  .080 .020 ***  .127 .062 * 
First-Generation -.011 .021   .040 .066  
Interaction - -   -.034 .042  
        
Educationally Enriching Experiences        
Constant .093 .043 *  .362 .096 *** 
Dual Enrollment Participation  -.001 .020   -.180 .061 ** 
First-Generation -.070 .021 ***  -.262 .065 *** 
Interaction - -   .128 .041 ** 
        
Perceptions of a Supportive Campus 
Environment 

       

Constant .112 .042   -.037 .096  
Dual Enrollment Participation  -.011 .020   .088 .060  
First-Generation -.072 .020 ***  .035 .065  
Interaction - -   -.071 .041  
        
First-Year College Grades        
Constant .259 .044 ***  .543 .098 *** 
Dual Enrollment Participation  -.012 .021   -.201 .062 *** 
First-Generation -.262 .021 ***  -.465 .067 *** 
Interaction - -   .135 .042 *** 
* p<.05; ** p<.01; *** p<.001 
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graphed, the interaction between DE course participation and first-generation status illustrate that 

there is little to no effect of DE on continuing generation students’ levels of participation in 

educationally enriching experiences. However, it is clear that DE does have a positive impact on 

this same outcome among first-generation students (Figure 4.5). 

 
Figure 4.5 
Difference in Slopes between DE Participation Status and Participation in Educationally Enriching 
Experiences, by First-generation Status 
 

 
 
 

First-year grades. In the examination of first-year grades as a dependent outcome, dual 

enrollment had an impact of -.012 SDs for non first-generation students and .123 SDs (-.012 + 

.135) for first-generation students. This interaction was significant at the p<.001 level. Similar to 

the graphical representation of conditional effects of DE on educationally enriching experiences 

by generation status described above, the relationship of DE to first-year grades also reflected 

little to no impact for continuing generation students, but a positive impact for first-generation 

students (Figure 4.6). 
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Figure 4.6 
Difference in Slopes between DE Participation Status and First-year College Grades, by First-
generation Status 
 

 
 
 

Pre-college academic achievement. Across the five first-year college outcomes, the 

impact of dual enrollment course participation did not vary by students’ level of pre-college 

academic achievement. In each of the five regression models run, the interaction term between 

pre-college academic achievement and dual enrollment participation status was not significant at 

the p<.05 level (Table 4.8). Thus, the results from these analyses did not support Hypothesis 4c, 

as there was not a comparatively stronger impact of participating in dual enrollment for students 

with lower levels of pre-college academic achievement. In other words, the effects of DE do not 

significantly vary depending on students’ pre-college academic achievement.  
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Mediating effects of engagement. Given that the only key student background 

characteristic for which moderating effects were found in dual enrollment’s impact on student 

engagement as well as first-year grades, only one model was run to test for differential mediating 

effects by student group. To do this, results from the regression model in which first-year grades 

were regressed on DE participation status, first-generation status, and an interaction term 

between the two were compared to results from an additional regression in which the 

educationally enriching experiences factor was included as an additional independent variable. 

Table 4.8 
Conditional Effects of DE by Pre-College Academic Achievement 
 Main Effects  Conditional Effects 
Variable Est. S.E. Sig.  Est. S.E. Sig. 
Active and Collaborative Learning        
Constant -.021 .045   -.033 .107  
Dual Enrollment Participation  .005 .021   .013 .068  
Pre-College Academic Achievement: High .013 .021   .021 .066  
Interaction - -   -.005 .042  
        
Student-Faculty Interaction        
Constant .061 .045   .004 .105  
Dual Enrollment Participation  .083 .020 ***  .121 .067  
Pre-College Academic Achievement: High -.108 .020 ***  -.072 .065  
Interaction - -   -.024 .041  
        
Educationally Enriching Experiences        
Constant -.186 .044 ***  -.300 .104 ** 
Dual Enrollment Participation  -.006 .020   .070 .066  
Pre-College Academic Achievement: High .122 .020 ***  .195 .064 ** 
Interaction - -   -.049 .040  
        
Perceptions of a Supportive Campus 
Environment 

       

Constant -.006 .044   .059 .103  
Dual Enrollment Participation  -.013 .020   -.056 .066  
Pre-College Academic Achievement: High .013 .020   -.029 .064  
Interaction - -   .028 .040  
        
First-Year College Grades        
Constant -.953 .044 ***  -.951 .103 *** 
Dual Enrollment Participation  -.033 .020   -.034 .065  
Pre-College Academic Achievement: High .564 .020 ***  .563 .063 *** 
Interaction - -   .001 .040  
* p<.05; ** p<.01; *** p<.001 
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When this final regression was run, the interaction between DE participation and first-

generation status did not lose significance when the educationally enriching experiences factor 

was entered (Table 4.9). In fact, the estimated regression coefficient and level of significance for 

the interaction term was not altered at all with the inclusion of the EEE factor within the 

regression model. As such, the impact of dual enrollment course participation on first-year 

grades does not appear to be mediated by EEE for students, regardless of first-generation status. 

This finding did not support Hypothesis 5a, which postulated that any impact dual enrollment 

course participation had on first-year grades was a function of its impact on intermediate student 

engagement measures.  

 
 
 
 
 
 
 
 
 
 
 

 
Chapter Summary 

 
 This chapter described results examining predictors of dual enrollment course 

participation and its relationship with first-year student engagement and college grades. Results 

showed that within the study’s sample dual enrollment participants differed from their peers 

across various student- and school-level characteristics. Moreover, DE students tended to report 

higher unadjusted levels of first-year student engagement across each of the four outcome 

measures: active and collaborative learning, student-faculty interaction, educationally enriching 

Table 4.9 
Impact of DE Participation*First-Generation Status on First-Year Grades Mediated by 
Educationally Enriching Experiences 
 Est. S.E. Sig.  Est. S.E. Sig. 
Constant .543 .098 ***  .543 .098 *** 
Dual Enrollment Participation  -.201 .062 ***  -.200 .062 *** 
First-Generation -.465 .067 ***  -.465 .067 *** 
Interaction .135 .042 ***  .135 .042 *** 
Educationally Enriching Experiences - -   .001 .011  
* p<.05; ** p<.01; *** p<.001 
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experiences, and perceptions of a supportive campus environment. Dual enrollment students also 

reported earning higher first-year grades on average.  

 Predictors of dual enrollment participation spanned student- and school-level 

characteristics. Student-level predictors included racial/ethnic identification as Multiracial, high 

school grades, the number of years spent in high school math and history courses, and expected 

difficulty paying for college expenses. School-level predictors included attending a private high 

school and class size. Additional interaction terms between racial/ethnic identification as 

Multiracial and both high school grades and years spent in high school history, as well as the 

interaction term between high school grades and years spent in high school math were significant 

predictors of DE participation.  

 Following the application of propensity score analysis techniques, it was possible to 

estimate the average treatment of the treated effects of dual enrollment course-taking on the 

study’s five first-year college outcomes. Results indicated a significant difference between dual 

enrollment students and their non-dual enrollment peers in only one first-year outcome: student-

faculty interaction. Dual enrollment students reported significantly higher levels of interaction 

with faculty during their first year of college. Because DE was not found to have a significant 

impact of first-year grades in the aggregate, however, it was not possible to test whether student-

faculty engagement acted as a mediator between DE and first-year grades. Instead, additional 

analyses were run to investigate if the impact of dual enrollment participation on first-year 

college grades was moderated by any of the student engagement measures, using interaction 

terms. Results revealed that the impact of DE was not moderated by student engagement 

measures. 
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 In addition to analyses related to the main effects of dual enrollment, further regressions 

illuminated the existence of conditional effects of DE by gender and first-generation status; 

interestingly, no conditional effects were found related to pre-college academic achievement. 

Pertaining to gender, dual enrollment operated differently for men and women in its impact on 

active and collaborative learning, student-faculty interaction, and perceptions of a supportive 

campus environment. Among each of these three student engagement outcomes, dual enrollment 

course-taking had a more strongly positive effect for men than it did for women.  

Pertaining to first-generation status, the impact of DE on educationally enriching 

experiences and first-year college grades was moderated by whether students had a parent who 

had completed a bachelor’s degree. While dual enrollment proved to have little or no impact on 

either of these first-year academic outcomes for continuing generation students, it had a positive 

effect for first-generation students. In order to answer Research Question 5, a final regression 

model was implemented to examine whether the impact of DE on first-year grades was mediated 

by educationally enriching experiences for first- and continuing generation students. The lack of 

significant results suggested that there was no differential mediating effect in DE’s impact on 

first-year grades. The following chapter considers these findings as they relate to implications for 

practice and policy, and offers suggestions for future research that will extend this line of inquiry 

into the impacts of dual enrollment course participation.  
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CHAPTER 5: 
 
 

DISCUSSION AND CONCLUSION 

 
 This final chapter begins with the provision of a brief overview of the study’s objectives 

and five research questions examined, a summary of the theoretical frameworks used to guide 

the study, and a review of the methodological analyses utilized. Then, findings from the study 

are discussed in relation to extant literature, and implications for practice and policy are 

considered. To conclude, the chapter ends with the review of limitations pertaining to the study 

paired with suggested directions for future research. 

Overview of the Study 

 The landscape of college going in the United States has evolved over past decades such 

that more students than ever are showing interest in and pursuing a college degree. Indeed, it 

might be argued that a college degree has replaced the high school diploma as a threshold for 

educational attainment. Yet, despite marked increases in college enrollments across all student 

groups, bachelor’s degree completion rates have remained stagnant at approximately 56 percent 

over the past four decades (NCES, 2007). While students leave college for a number of reasons 

and at various points in their academic careers, it is estimated that nearly 40 percent of student 

departures occur during or immediately after the first year of college (Delta Cost Project, 2011) 

and that deficient levels of college-readiness are often a key reason for student attrition 

(Complete College America, 2012).  

In response, educational research and policy has increasingly sought to improve college-

readiness levels among students by strengthening the level of coordination between the K-12 and 

higher education sectors via “academic pathways.” These pathways are intended to support 
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students in the attainment of a college degree by supporting both their academic and normative 

preparation for the rigors of college academics (Kirst and Venezia, 2004; Kleiman, 2001). Dual 

enrollment (DE), a course-taking arrangement that allows high school students to take college 

courses, and in most cases earn college credit for them, represents one of the fastest growing 

pathway initiatives. In fact, over 1.4 million students (9 percent nationally) reporting having 

taken a DE course in the 2010-11 academic year compared to 813,000 students (5 percent 

nationally) just eight years earlier in the 2002-03 academic year (Marken, Gray, & Lewis, 2013; 

Waits, Setzer, & Lewis, 2005).   

Dual enrollment is especially promising as an academic pathway to enhance student 

success in college because it has the potential to support a wide variety of students. Although 

dual enrollment course-taking was once considered an option only available to the highest 

achieving high school students, an increasing number of students from various academic 

backgrounds are now beginning to take part in this course-taking opportunity (Marken, Gray, & 

Lewis, 2013). Importantly, the benefits of DE participation span short- and long-term academic 

outcomes such as college enrollment, grades, persistence, and time-to-degree (Struhl & Vargas, 

2012). Thus, DE represents a pathway initiative that can potentially benefit a wide range of 

students, including those from traditionally underrepresented populations in higher education. 

Given the increasing prevalence of dual enrollment course-taking and its promise as an 

educational strategy to increase levels of college-readiness among a wide variety of students, it is 

crucial that research inform the student-level outcomes of this academic pathway. However, 

three fundamental gaps exist in the current literature. With respect to methodological rigor, 

limited studies have employed a quasi-experimental research design to account for the inherent 

self-selection bias associated with dual enrollment course participation. Pertaining to 
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methodological design, few studies have considered the conditional effects of dual enrollment 

impact. Finally, and related to the conceptualization of DE as a tool to enhance college 

persistence, most dual enrollment research has focused on discrete academic outcomes, without 

examining the dynamics by which these outcomes might occur, such as student engagement. In 

order to address the aforementioned gaps of knowledge on this topic, the study utilized a quasi-

experimental research design in order to answer five research questions: 

 
1) What pre-college characteristics of undergraduate students at four-year institutions are 

predictive of dual enrollment course participation?   

 
2) How does dual enrollment participation influence first-year student engagement 

outcomes and college grades in the aggregate? 

 
3) Is there a mediating effect of student engagement in the impact of dual enrollment 

participation on first-year college grades for all students in the aggregate?  

 
4) Do the impacts of dual enrollment participation on first-year student engagement 

outcomes and college grades vary by gender, first-generation status, and pre-college 

academic achievement?  

 
5) Are there mediating effects of student engagement in the impact of dual enrollment on 

first-year college grades for different student groups with respect to gender, first-

generation status, and pre-college academic achievement? If so, how do these effects 

differ by student group? 

 
The conceptual framework for this study was guided by two families of theory: role 

change theory and socialization theory. Together, these theories provided perspective on how 

individuals learn and adapt to new roles or positions within society. Applied to the educational 

setting, dual enrollment coursetaking can be considered a key opportunity for individuals to “try 

on” the role of a college student and practice role-related behaviors. These theories were 
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supplemented by Astin’s (1985) Inputs-Environments-Outcomes (I-E-O) model to provide a 

conceptual model for the study that guided variable selection and analytical design. 

The study utilized survey data from a national, longitudinal, multi-institution dataset 

collected by Indiana University’s Center for Postsecondary Research (CPR). Specifically, the 

sample was limited to 4,724 students who completed both the Beginning College Student Survey 

of Engagement (BCSSE) in either 2005 or 2006 and the National Survey of Student Engagement 

(NSSE) one year later in 2006 or 2007. A total of 57 institutions were represented in this sample. 

Among the participants, 1180 students reported having taken a dual enrollment course during 

high school, compared to 3,544 students who did not participate in dual enrollment.  

Analyses were comprised of two phases. In the first phase, descriptive analyses were 

carried out to inform the study’s sample and examine unadjusted group differences in the study’s 

five dependent outcomes pertaining to the first year of college. In the second phase, a series of 

multivariate analyses addressed each of the five research questions while using propensity score 

analysis techniques. These analyses examined both the main effects of dual enrollment course 

participation, as well as conditional effects of DE by gender, first-generation status, and prior 

academic achievement. 

Discussion of the Findings 

 The analyses in Chapter 4 utilized propensity score analysis techniques to examine the 

impact of dual enrollment course participation on first-year outcomes in college, both in the 

aggregate and as conditioned by gender, first-generation status, and prior academic achievement. 

In particular, these analyses considered first-year college grades and four student engagement 

measures: active and collaborative learning, student-faculty interaction, educationally enriching 

experiences, and perceptions of a supportive campus environment. The results from Chapter 4 
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underscored the unbiased positive impact of DE course-taking on student-faculty interaction for 

all students in the aggregate, as well as the presence of conditional effects of DE impact by 

gender and first-generation status, whereby men and first-generation students tended to benefit to 

a greater degree from this course-taking opportunity.  

In the three sections that follow, the study’s multivariate results are discussed within the 

context of extant dual enrollment research and the higher educational landscape writ large. 

Similar to the presentation of results in Chapter 4, multivariate results are presented with respect 

to: determinants of dual enrollment course participation (Research Question 1); main effects of 

dual enrollment course participation (Research Questions 2 & 3); and conditional effects of dual 

enrollment course participation (Research Questions 4 & 5).   

Determinants of Dual Enrollment Course Participation 
 

Research question 1. What pre-college characteristics of undergraduate students at 

four-year institutions are predictive of dual enrollment course participation?   

 Previous literature on dual enrollment participation among high school students has 

suggested that White, female students from more affluent socio-economic backgrounds tend to 

enroll in dual enrollment courses at the highest rates (Struhl & Vargas, 2013; Swanson, 2008). 

Further, dual enrollment students also tend to have higher levels of secondary academic 

achievement, as measured both by high school grades and SAT/ACT (Swanson, 2008). In order 

to determine key pre-college characteristics of students in this sample who participated in dual 

enrollment, a series of logistic regression models were tested to predict dual enrollment 

participation. The final logistic regression model, which included student- and school-level 

variables as well as interaction terms between significant main effects predictors, served as the 

basis for determining predictors of DE participation.  
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Hypothesis 1a. Female students are more likely to participate in dual enrollment 

courses, holding constant all other observable characteristics — Not supported. 

Hypothesis 1b. Having more highly educated parents positively predicts dual 

enrollment participation, holding constant all other observable characteristics  — 

Not supported.   

Hypothesis 1c. Students with higher pre-college levels of academic achievement are 

more likely to participate in dual enrollment courses than those who demonstrate 

lower pre-college academic achievement, holding constant all other observable 

characteristics  — Partially supported.  

Based on the results from this regression model, the first and second hypotheses for this 

research question were rejected in this study. Specifically, gender, mother’s education, and 

father’s education were not found to significantly predict DE course enrollment. Thus, the 

hypotheses that female students and students with more highly educated parents participated in 

dual enrollment at higher rates were not supported. This finding challenges prior literature that 

has suggested that these traits are positively associated with dual enrollment participation (Struhl 

& Vargas, 2013; Swanson, 2008). Further, it is interesting to note that in descriptive analyses 

comparing variable means between DE and non-DE students, while there were not significant 

group differences in gender or mother’s education, there was a significant difference between 

student groups with respect to father’s education. DE students reported having fathers with 

higher educational levels. Regardless, this mean-level difference did not equate to a predictive 

relationship with DE participation in the logistic regression models. 

The third and final hypothesis for this research question, which predicted that students 

with higher pre-college levels of academic achievement are more likely to participate in DE, was 
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partially supported by the results. That is, high school grades were found to positively predict 

taking a DE course. However, the SAT/ACT variable did not predict DE participation. 

Accordingly, Hypothesis 1c was partially supported in that students with higher grades tended to 

take dual enrollment courses. However, for the purposes of this study, higher pre-college 

academic achievement was defined as scoring above the 50th percentile in the SAT/ACT. It is 

likely that SAT/ACT did not enter the models as significance because the inter-correlation 

between these two predictors was moderate (r=.41). Somewhat related to these indicators of 

academic achievement in high school, two variables related to the number of years students took 

courses in both mathematics and history were significant predictors of DE participation. These 

pre-college indicators of academic coursework may suggest that students who enroll in higher-

level courses beyond those included in graduation requirements are also more likely to attempt 

coursework outside of the traditional high school curriculum.  

Two additional student-level predictors were found to relate to dual enrollment course 

participation. Identifying as Multi-racial, as compared to White, was negatively predicted taking 

a dual enrollment course. While prior literature has suggested that White and Asian students tend 

to take DE courses at higher rates than other racial groups of students, this particular finding has 

not been highlighted in the research, and thus makes an interesting contribution to current 

understandings of which students are more and less likely to participate in dual enrollment. Of 

note, the interaction term between Multi-racial students and high school grades, which was also 

negative, indicated that the predictive relationship of high school grades with DE participation 

was more strongly positive for White students than it was for Multi-racial students. Thus, 

identifying as Multi-racial is a negative predictor of DE participation, and the likelihood of 
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participating in DE does not increase with higher grades at the same rate as it does for White 

students.  

The second student-level predictor of DE participation was reporting higher levels of 

expected difficulty paying for college expenses. With increased concern, students were more 

likely to report participating in dual enrollment. This finding is particularly important given that 

proponents of DE have underscored its utility as a way for students to reduce college costs 

associated with longer time-to-degree. As such, it is reasonable that individuals who foresee 

college expenses as problematic are more apt to report taking part in DE, likely as a way to earn 

credits for lower costs prior to their matriculation to a four-year institution as a full-time student. 

In addition to student-level predictors of dual enrollment course participation, 

characteristics of the secondary schools students attended were also predictive of DE course-

taking. Specifically, attending a private secondary school rather than a public school was 

positively related to taking dual enrollment courses. This finding is notable in light of extant 

research stating that 82 percent of public high schools in the United States reported that students 

were enrolled in DE courses (Thomas, Marken, Gray, & Lewis, 2013). While no national 

estimate of DE course-taking in private high school is available, this finding suggests that it is 

potentially very common. Relatedly, class size was a negative predictor of DE course-taking. 

This is not particularly surprising given that private secondary schools tends to have smaller 

class size. However, the entry of both variables as significant suggests that there is unique 

predictive power related to class size regardless of secondary institutional control in predicting 

DE participation. 
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Main Effects of Dual Enrollment Course Participation 

Research question 2. How does dual enrollment participation influence first-year 

student engagement outcomes and college grades in the aggregate?   

 Prior research investigating the impact of dual enrollment course participation on 

students’ first-year college outcomes has largely focused on discrete academic outcomes 

including the number of remedial courses required, college grades, and completion rates. 

However, the majority of research examines these outcomes across students’ tenure in higher 

education, and focuses on additional measures of college success such as credits earned and 

time-to-degree. Regardless, the research, whether descriptive or causal, overwhelmingly suggests 

that taking college courses prior to matriculating to college results in enhanced postsecondary 

outcomes across these measures (Allen, 2010; An, 2013; Struhl & Vargas, 2013; Swanson, 

2008).  

Yet, as is noted by various researchers, much of this research is often transcript-based and 

thus unable to control for key student background characteristics that is not only associated with 

participation in DE courses, but that may also lead to student success in college (Karp, Calcagno, 

Hughes, Jeong, & Bailey, 2007; Kim, 2008). Further, even when these background 

characteristics are controlled for, it is difficult to truly parse out the unique impact of DE without 

a randomized study design given that there are likely still pre-existing student characteristics that 

lead students to self-select into this course-taking opportunity that cannot be accounted for. In 

order to address the issue of self-selection bias associated with dual enrollment course 

participation, the present study utilized the quasi-experimental method of propensity score 

analysis. Analyses related to this research question included applying inverse probability weight, 

trimming the sample to the common range of support, and then comparing group means across 
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each of the five dependent outcomes to estimate the average treatment of the treated (ATT) 

effects. 

Hypothesis 2a. Participation in dual enrollment courses positively predicts student 

levels of active and collaborative learning in the first year of college — Not 

supported. 

Hypothesis 2b. Participation in dual enrollment courses has a positive impact on 

the level of student-faculty interaction during the first year of college  — Supported. 

Hypothesis 2c. Participation in dual enrollment courses leads to higher levels of 

engagement in educationally enriching experiences in the first year of college  — 

Not supported. 

Hypothesis 2d. Dual enrollment course participation will not have a significant 

impact on students’ perceptions of campus as a supportive environment  — Not 

supported. 

Hypothesis 2e. Taking part in dual enrollment courses will have a positive impact 

on students’ first-year college grades  — Not supported. 

Once these propensity score analysis techniques were employed, only student-faculty 

interaction remained as an outcome in which dual enrollment students outscored their non-DE 

peers. Specifically, after taking into account pre-existing differences between DE and non-DE 

students in student background characteristics potentially related to these first-year outcomes, 

dual enrollment students continued to demonstrate significantly higher levels of interaction with 

faculty in the first year of college. As such, Hypothesis 2b was supported by the results of this 

study, whereas all remaining hypotheses for this research question were rejected in the absence 

of significant mean-level differences between dual enrollment and non-dual enrollment students. 
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It is particularly important to highlight differences between the findings described above 

that utilized propensity score analysis techniques and those that compared unadjusted group 

differences in the study’s outcomes. That is, initial descriptive analyses of group differences 

between DE and non-DE students in the dependent outcomes revealed that dual enrollment 

students reported significantly higher mean levels in each of the study’s five dependent first-year 

outcomes: active and collaborative learning, student-faculty interaction, educationally enriching 

experiences, perceptions of a supportive campus environment, and college grades. Yet, once 

propensity score analysis techniques were employed, these findings were reduced to the sole 

significant difference in student-faculty interaction. This comparison underscores the likelihood 

that particular student background characteristics are related to not only DE participation, but 

college outcomes as well. Accordingly, the merits of using propensity score analysis are 

confirmed by the present study in differentiating the unique impact of dual enrollment from 

factors associated with DE self-selection.  

With respect to first-year student engagement outcomes, the findings make an important 

contribution to the DE literature. As mentioned above, no known prior research has sought to 

quantitatively examine the impact of dual enrollment course-taking on student engagement in 

college. Thus, while only one student engagement measure was found to be impacted by DE in 

the present study, these findings shed light on the ways in which dual enrollment might actually 

function to enhance previously examined student-level college outcomes. In a qualitative study, 

Karp (2007) found that DE students experienced significant shifts in their conceptions of what it 

means to be a college student after only one semester in a college course. Presumably, these 

students benefited from these pre-college realizations and were able to more successfully enact 

many of the expected, or normative, academic behaviors of college students once they 
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matriculated to college as full-time students. However, research has not tracked these students to 

confirm if and how their first-year experiences were impacted by these realizations gained 

through DE course participation.  

In this way, the findings of this study extend prior research by providing specific 

information as to which expected or normative academic behaviors students tended to enact once 

in college. Specifically, the finding regarding student-faculty interaction, when coupled with 

other, more qualitative inquiries into the impacts of dual enrollment course-taking, suggests that 

DE has a tangible effect on students’ levels of college readiness and subsequent ability to adapt 

to the demands of college-level courses by interacting with faculty. Kanny (forthcoming) found 

that among the greatest perceived benefits of DE by high school students, learning how to 

approach and interact with faculty was among the most helpful in supporting academic success 

in college. Framed by theories of role rehearsal, it would seem that high school students who are 

exposed to college courses are made aware of, and then begin to emulate, interactions with 

faculty members that are befitting of college students. Because research has noted substantial 

differences between high school and college classroom pedagogical practices and culture (Karp, 

2007), it stands that these opportunities to “try on” the role of a college student are otherwise 

largely unoffered within high school classrooms. 

Relatedly, the fact that dual enrollment course participation had a significant impact on 

student-faculty interaction, but no other student engagement measure, may suggest that the 

merits of DE course-taking are most noticeably witnessed in aspects of student engagement 

directly related to interactions with unfamiliar agents of socialization. That is, academic 

interactions with peers, as measured by the active and collaborative learning outcome, were not 

enhanced by DE course participation. This may be due to the fact that by the time students take 
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DE courses and then matriculate to college, patterns of interaction with peers in the classroom 

and outside of it have already been established. Accordingly, experiences within a DE course 

would not have a lasting or significant impact on the ways students engage in active and 

collaborative learning.  

Similarly, DE did not impact students’ participation in educationally enriching 

experiences or perceptions of a supportive campus environment. This non-impact is important to 

note in contrast to the evident impact of DE on student-faculty interaction. Whereas these 

measures relate to student behaviors and perceptions within the context of the broader college 

environment and experience, the student-faculty interaction measure if comparatively specific to 

a type of student engagement that high school students would be directly exposed to in a DE 

course. Put another way, due to the structure of most dual enrollment course-taking 

arrangements, it is likely that DE students would not interact with the college campus 

environment to the same extent as they do within the singular courses they enroll in. Because 

students often attend DE courses for short time periods during their regular high school schedule, 

the opportunity for them to practice engaging with the broader college community in meaningful 

ways is likely limited. Thus, it may not be particularly surprising that a significant DE impact 

was found pertaining to students’ level of interaction with faculty, but not participation in 

educationally enriching experiences or perceptions of a supportive campus environment during 

the first year of college. 

While no known prior research has examined the impact of DE on student engagement 

measures in the first year of college, the non-finding related to college grades does contradict 

previous research findings. In particular, using OLS regression, Karp and colleagues (2007) 

found that dual enrollment students in Florida had significantly higher grade point averages after 
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their first semester in college, as well as cumulative grade point averages over the entire course 

of their college careers. Others have replicated this finding related to improved overall college 

grade point average (Dadgar & Allen, 2011; Eimers & Mullen, 2003; Kotamraju, 2005). All of 

these studies utilized non-experimental analytical techniques, however. Thus, it is possible that 

where significant differences were originally noted in first-year or cumulative grades between 

DE and non-DE students, more stringent, quasi-experimental research methods that account for 

self-selection bias would render these differences negligible. Alternatively, differences between 

the measures used in these studies (i.e., institution-reported grade point average) and that of self-

reported average grade as used in this study could also help to explain differences in this study’s 

finding. Limitations regarding the use of this measure are addressed later in this chapter. 

Research question 3. Is there a mediating effect of engagement in the impact of dual 

enrollment participation on first-year grades for all students in the aggregate?  

Hypothesis 3a. The impact of dual enrollment participation on first-year grades is 

mediated by its positive impact on student engagement measures  — Not supported. 

 As noted in Chapter 4, it was not possible to test the hypothesis for this research question 

because no significant ATT effect was found for dual enrollment participants with respect to 

first-year grades. As such, it was not feasible to test whether student-faculty interaction mediated 

the relationship between DE participation and first-year grades in college. However, additional 

analyses were performed in order to explore whether the relationship between dual enrollment 

and first-year grades might be moderated by measures of student engagement. The results of 

these analyses did not yield significant results, suggesting that the relationship between dual 

enrollment course participation and first-year grades is not moderated by student engagement in 

the first year of college.  
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 There are potentially two different ways to interpret these results. One interpretation 

returns to the notion that the lack of significant DE impact on first-year college grades must be 

interpreted with care. Because it was not possible to test for mediating effects in this particular 

study, does not necessarily indicate that they do not exist. Indeed, increased student-faculty 

interaction has been related to improved academic outcomes among college students (Reason, 

Terenzini, & Domingo, 2006). Accordingly, it remains unanswered whether the impact of DE 

participation on college grades as found in other studies operates through enhanced student 

engagement outcomes, such as student-faculty interaction.  

 Alternatively, results related to the analysis of moderating effects of student engagement 

in assessing dual enrollment’s relationship to first-year grades may suggest that not all forms of 

student engagement are as highly-interrelated with academic achievement as is posited in the 

student engagement literature. An examination of the main effects models in which first-year 

grades was regressed on each form of student engagement and dual enrollment participation 

reveals that only active and collaborative learning and student-faculty interaction functioned as 

significant engagement predictors. In contrast, neither participation in educationally enriching 

experiences nor perceptions of a supportive campus was found to be significantly related to first-

year grades. As such, these results may nod to the possibility that student engagement, as 

measured by these latter two NSSE constructs, is not as strong or direct a predictor of academic 

achievement as has been found in other studies utilizing NSSE data. The use of inverse 

probability weights to control for students’ pre-college characteristics might have negated the 

original effects that would otherwise have been found for these two student engagement 

constructs. 
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Further, none of the interactions between the student engagement measures and DE 

participation were significant, indicating that the impact of DE on first-year grades was not 

dependent on students’ levels of engagement. These non-findings may also be interpreted as 

having some meaning within the context of dual enrollment and student engagement research. 

Specifically, the positive main effects of active and collaborative learning and student-faculty 

interaction on first-year grades were not conditioned by dual enrollment participation and vice 

versa. Thus, regardless of a student’s level of experience in college courses prior to college, the 

positive impacts of these forms of student engagement remained the same. This is interesting 

given that DE does have a significant impact on students’ level of interaction with faculty. 

Although it was not possible to test for directionality of the relationships between DE 

participation, student-faculty interaction, and first-year grades using the regression analyses 

implemented in this study, the combination of these findings suggests that future research ought 

to further explore how these constructs are related in order to better understand dual enrollment’s 

impact on college outcomes. 

Conditional Effects of Dual Enrollment Course Participation 

Research question 4. Do the impacts of dual enrollment participation on first-year 

student engagement outcomes and college grades vary by gender, first-generation status, 

and pre-college academic achievement?  

Although much of the prior research has studied the main effects of dual enrollment, 

some evidence does exist to suggest that certain groups of students tend to benefit from DE 

participation to a greater extent than others. In order to investigate the presence of conditional 

effects of DE by gender, first-generation status, and pre-college academic achievement, 

additional sets of regression analyses were conducted. Specifically, utilizing the same inverse 
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probability weighted sample, each dependent outcome was regressed on the DE participation 

variable, the student background characteristic, and an interaction term between the two. Then, 

all significant interaction effects were interpreted to understand how the impact of DE on student 

engagement and first-year grades might vary among student groups. The results of these 

conditional effects analyses are discussed in turn below by gender, first-generation status, and 

pre-college academic achievement. 

Hypothesis 4a. Dual enrollment course participation will have a significantly more 

positive impact on first-year engagement among females compared to males.  

However, males will experience greater comparative gains in first-year college 

grades compared to those of their female counterparts as a result of taking DE 

courses   — Not supported. 

 Prior research is mixed with respect to determining whether men or women benefit more 

from participating in dual enrollment. While some studies have found that men receive greater 

benefits as a result of taking dual enrollment courses in terms of high school completion and 

college grades (Karp et al., 2007), others suggest that women actually benefit from DE to a 

greater degree when it comes to persistence and completion outcomes (Berger et al., 2013; 

Ganzert, 2012; Swanson, 2008). Still others, however, did not find any statistically significant 

differences in the level of positive DE impact between men and women for any educational 

outcome (Struhl & Vargas, 2013). Because the literature remains so mixed in determining 

whether significant gender differences in DE impact do exist, and which gender benefits more 

greatly if they do, additional results from this quasi-experimental approach to assessing the 

effects of DE were especially warranted and add nuance to previous findings. Based on extant 

research, a mixed hypothesis was presented in this study. Women were hypothesized to 
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disproportionately benefit in their levels of first-year student engagement due to prior studies that 

found women tended to demonstrate greater gains from DE in persistence and completion 

outcomes. Alternatively, in line with Karp and colleagues’ (2007) finding, men were 

hypothesized to experience a more strongly positive impact on their first-year grades.  

Quite interestingly, no component of Hypothesis 4a was supported by the results of this 

study. In total, three significant conditional effects related to gender emerged from the analyses 

in favor of men. That is, results suggested that the relationship of dual enrollment course-taking 

to three of the five first-year outcomes in this study were significantly more positive for men 

than they were for women. These first-year outcomes included: active and collaborative learning, 

student-faculty interaction, and perceptions of a supportive campus environment. No conditional 

effect by gender was found for first-year grades or participation in educationally enriching 

experiences. These findings suggest that men generally benefit to a greater degree from dual 

enrollment course-taking in their interactions with other students and faculty, as well as in their 

perceptions of their campus as a supportive place to attend college.  

What is particularly useful about these gender-related results, is their interpretation in 

light of baseline gender differences in student engagement (Appendix Table D-1). An 

examination of In all three cases, the multivariate results upheld descriptive evidence suggesting 

that men experience greater gains in student engagement outcomes as a result of dual enrollment. 

Pertaining to active and collaborative learning, DE women and men alike reported significantly 

higher levels of active and collaborative learning compared to their non-DE, same-gender peers. 

Yet, the reported difference in ACL between male DE and non-DE participants was significantly 

greater than that of female DE and non-DE participants. The results derived from the conditional 

effects regression models extend upon these descriptive findings, in their indication that dual 
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enrollment’s impact on ACL is greater for men than it is for women. Similarly, DE men reported 

significantly higher perceptions of a supportive campus environment than did non-DE men. Yet, 

no significant differences in SCE were found between DE women and non-DE women. These 

results, too, are supported and extended upon by the conditional effects model that suggested 

men experience a relatively greater positive impact of DE on their perceptions of attending a 

supportive college.  

Perhaps most notably, however, is the gender finding related to student-faculty 

interaction. This student engagement measure was the sole dependent outcome for which a main 

effect was found. Thus, not only was dual enrollment found to positively impact all students in 

the aggregate with regard to first-year student faculty interaction, but certain groups of students 

(i.e., men) to an even greater degree. Importantly, descriptive t-tests revealed that among non-DE 

students, men reported significantly lower levels of student-faculty interaction in the first year of 

college. As such, the fact that DE had a significantly more positive effect on men’s student-

faculty interaction offers important insights for how dual enrollment might be used to reduce the 

gender gap in certain areas of student engagement on college campuses. 

Thus, the examination of conditional effects of gender revealed that men seem to benefit 

to a greater degree than do their female counterparts as a result of dual enrollment course-taking 

when it comes to first-year student engagement outcomes. Interestingly, no significant difference 

was found between genders in the impact of dual enrollment on first-year grades as was found in 

previous research (Karp et al., 2007). As such, results pertaining to Hypothesis 4a not only offer 

greater nuance to prior research, but also counter aspects of what is known regarding dual 

enrollment’s impact among men and women in college. Specifically, the benefits that men 
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experience as a result of dual enrollment participation may actually extend beyond traditional 

measures of academic achievement. 

Hypothesis 4b. First-generation students will disproportionately benefit from DE 

course participation with respect to all forms of student engagement in the first year 

of college.  In turn, first-generation students will also demonstrate comparably 

greater gains in their first-year college grades   — Partially supported. 

 In general, the literature has posited that the positive impact of dual enrollment course-

taking is often even greater for students from underserved or at-risk backgrounds (Hughes, 

Rodriguez, Edwards, & Belfied, 2012). Indeed, recent national reports and a growing number of 

research studies have begun to posit that dual enrollment is a promising tool for improving the 

student-level outcomes of a wider variety of students than was previously intended (An, 2012; 

Berger et al., 2012; Marken, Gray, & Lewis, 2013). Research has found that first-generation, 

racial/ethnic minority, and lower-income students benefit from DE participation to a greater 

degree in terms of college enrollment, achievement, and persistence and completion (Ganzert, 

2012; Rodriguez, Hughes, & Belfield, 2012; Struhl & Vargas, 2012; Swanson, 2008). 

Accordingly, a logical extension of these findings was both the reproduction of similar results 

pertaining to first-year college grades, and the examination of whether conditional effects of DE 

might also exist in relation to student engagement outcomes depending on students’ first-

generation status. Given that historically underserved groups of students were found to 

disproportionately benefit from DE on the aforementioned outcomes, it was hypothesized that 

conditional effects would exist for first-year grades and student engagement outcomes. 

 The findings of this study partially supported Hypothesis 4b. Participation in dual 

enrollment had a stronger positive effect among first-generation students compared to continuing 
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generation students with respect to participation in educationally enriching experiences and first-

year grades. Moreover, analysis of the interaction terms within the conditional effects models 

suggested that continuing generation students actually experienced little, if any, impact on these 

outcomes as a result of dual enrollment. Therefore, it would seem that first-generation students, 

stand to benefit in a comparatively notable way when we consider the achievement gap that 

exists between student groups in relation to these first-year outcomes.  

Particularly, among students that did not participate in dual enrollment, first-generation 

students reported significantly lower levels of participation in educationally enriching 

experiences and first-year grades (see Appendix Table D-2). Importantly, no significant 

differences were found in the educationally enriching experiences outcome among dual 

enrollment participants; but first-generation DE students still reported significantly lower first-

year grades. The recognition of these descriptive results in light of the multivariate findings 

relevant to the research question suggest that DE may serve as an equalizing force in supporting 

greater student engagement among first-generation students. However, it is possible that the 

comparatively greater benefits of DE for first-generation students are not the end-all solution to 

closing the academic achievement gap in the first year of college. Future research should 

examine how the achievement gap in college grades is impacted by DE at various points of 

students’ college careers to gain a more thorough understanding of the cumulative effects of dual 

enrollment over time for first-generation students. 

 Thus, while no main effects were found for the impact of dual enrollment on 

educationally enriching experiences and first-year grades, it is evident that first-generation 

students do receive slight benefits from taking part in these course-taking opportunities 

compared to continuing generation students. Because first-generation students were less likely to 
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report taking DE courses, however, implications for policy and practice related to promoting 

dual enrollment course-taking for a wider range of students are discussed later in this chapter. 

Hypothesis 4c. Participation in dual enrollment courses will lead to greater 

comparative increases in first-year engagement and college grades for students 

who demonstrated a lower level of pre-college academic achievement   — Not 

supported.  

 Prior research has indicated that students who earn lower grades during high school 

actually benefit from dual enrollment course participation to a greater degree than do higher-

achieving students (Karp et al., 2007; Rodriguez, Hughes, & Belfield, 2012; Struhl & Vargas, 

2012). In their (2007) study of Florida students, Karp and colleagues noted conditional effects in 

dual enrollment’s impact on college enrollment, college grades, and degree completion, whereby 

lower-achieving students experienced comparatively greater gains. Moreover, DE has been 

related to higher college enrollment rates among students who had indicated low interest in 

attending college (Rodriguez, Hughes, & Belfield, 2012), and students in Texas (Struhl & 

Vargas, 2012). Yet, others have found that students who score higher on high school English 

language arts and mathematics courses tend to be more positively impacted by DE with respect 

to college completion (Berger et al., 2013).   

Based on this prior research, it was hypothesized that students with lower levels of pre-

college academic achievement, as measured by composite SAT/ACT scores, would benefit to a 

greater degree from DE in student engagement and first-year grades. This hypothesis was based 

on the comparison of the range of dependent outcomes measured by the aforementioned studies; 

research in favor of DE’s more positive impact on lower-achieving students tended to consider a 

more extensive set of college outcomes. Despite this prior research that suggests students with 
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lower high school achievement levels benefit from DE to a greater extent with respect to first 

year college grades, this study did not replicate those findings. No conditional effects by pre-

college academic achievement were found for any of the study’s five dependent outcomes. Thus, 

it seems that dual enrollment operates in relation to first-year student engagement and college 

grades similarly for students of all pre-college levels of academic achievement. 

Though no significant conditional effects were found in support of Hypothesis 4c, the 

results do offer some encouraging insight as to the efficacy of dual enrollment for all students, as 

opposed to only the highest achieving high school students. That is, these results do counter 

previous research that has asserted dual enrollment actually exacerbates the college achievement 

gap between students with low and high levels of pre-college academic achievement. Moreover, 

it should be noted that this study included only students who had matriculated to four-year 

institutions, and was thus the range of pre-college academic achievement was unavoidably 

narrower than would exist among a sample that included a wider range of institutional types. 

Because of this, the lack of conditional effects findings must be interpreted with care as the 

differences between students flagged as “low” and “high” achieving in this study were perhaps 

not as substantial as those that exist among the target population. Future research might explore 

alternative datasets or measures for testing conditional effects of pre-college academic 

achievement in DE’s impact on college-level outcomes. 

Research question 5. Are there mediating effects of student engagement in the impact of 

dual enrollment on first-year grades for different student groups with respect to gender, 

first-generation status, and pre-college academic achievement? If so, how do these 

effects differ by student group? 
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Hypothesis 5a. After accounting for the indirect effect of DE participation on first-

year grades via student engagement outcomes, participation in dual enrollment will 

have no direct effect on first-year grades for any student group   — Not supported. 

 Because differences in the impact of dual enrollment on first-year grades were only found 

between first-generation and continuing-generation students, analyses related to Research 

Question 5 were comprised of one final regression model. This model allowed for the 

determination of whether the impact of DE on first-year grades was mediated by educationally 

enriching experiences for first-generation generation students. The original conditional effects 

model related to Research Question 4 revealed that whereas first-generation students experienced 

a positive impact of DE on participation in EEE and first-year grades, DE had little to no impact 

on these same outcomes among continuing-generation students. Accordingly, it was possible to 

test if the positive impact of DE on first-year grades among first-generation students was actually 

mediated by its relationship to EEE for these students. 

 No known prior research has explored the potential of mediating effects in the dual 

enrollment literature. Thus, the hypothesis for this final research question was informed by 

research related to moderating effects by generation status, student engagement literature, and 

theories of student persistence. As noted above, others have found that first-generation students 

receive slightly greater benefits from DE in terms of college achievement and persistence (An, 

2012; Rodriguez, Hughes, & Belfied, 2012). The student engagement literature has found 

consistent links between particular high-impact forms of student engagement, such as 

participation in educationally enriching experiences, and academic performance and persistence 

in college (Kuh, 2007; Pascarella & Terenzini, 2005; Ward & Kinzie, 2009). As such, it was 
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hypothesized that the positive effect of dual enrollment on first-year grades may actually operate 

through its impact on student engagement.  

 However, the results of this study did not confirm Hypothesis 5a. The inclusion of 

educationally enriching experiences within the conditional effects model did not seem to alter the 

positive impact of DE on first-year grades for first-generation students. Thus, the impact of DE 

on achievement in college was not explained away by its impact on more intermediate, student 

engagement measures. These results may suggest that the benefits of DE for first-generation 

students, while likely interrelated, are actually more wide-ranging than have been studied. 

Particularly, because quantitative studies of dual enrollment have not previously examined 

student engagement outcomes, this finding expands upon the known impact of DE on first-

generation students’ academic achievement in college by recognizing that beyond improved 

grades, first-generation students also experience greater benefits related to the types of 

educational experiences they partake in during the first year of college. Conceptualized as a 

predictor of student persistence, this type of involvement is important to consider in the DE 

research. Future research might examine the potential mediating effects of student engagement in 

DE’s effect on first-generation student persistence. 

Summary of Results  
 
 Based on the findings summarized above, a broad stroke picture of this study’s results 

suggest that even after accounting for self-selection bias, dual enrollment course participation 

does has a positive effect on particular first-year outcomes in college, both generally among all 

students as well as in varying degrees depending on students’ gender, first-generation status, and 

pre-college academic achievement (Figure 5-1). Pertaining to first-year active and collaborative 

learning, DE does not appear to have an effect on all students in the aggregate; however, 
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significant effects of gender do exist in the way dual enrollment impacts student interaction with 

faculty. Specifically, men tend to experience greater benefits from DE participation with respect 

to this outcome. In the examination of student-faculty interaction during the first year of college, 

this study found there are positive main effects associated with dual enrollment course-taking. 

Additionally, while DE has a positive impact on all students’ reported levels of interaction with 

faculty, men actually benefit to an even greater degree than do women in this regard. In 

considering student participation in educationally enriching experiences during the first year of 

college, DE does not appear to be a significant predictor for all students in the aggregate. 

However, the relationship of DE to educationally enriching experiences does seem to be 

moderated by generational status, whereby first-generation students experience a benefit but 

continuing-generation students do not experience any effect. The final student engagement 

measure, perceptions of a supportive campus environment, also appears not to be impacted by 

dual enrollment in the aggregate. Still, a conditional effect of gender is present with respect to 

this outcome, which suggests men stand to benefit to a greater degree from DE than do women. 

Finally, while no main effect exists for dual enrollment’s relationship to first-year grades, it 

appears DE has a positive impact on first-generation students’ grades, but not those of 

continuing-generation students.  

 

 

 

 

 

 



137

 
Figure 5.1 
Summary of Multivariate Results 
 
 Main Effects  Conditional Effects  

    
Gender 

 First-
Generation 
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 X 
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Implications  

 Findings from this research are applicable to practitioners at both the K-12 and higher 

education levels, as well as educational policy-makers. Specifically, by understanding how DE 

participation plays a role in students’ first-year college outcomes, both affective and academic, 

targeted efforts can be made on the ground and via policy initiatives to amplify its positive 

impact for a wide range of students. These implications are presented in the following two 

sections; the first section offers practical implications, while the second takes a broader, policy-

based approach to applying the results of this study.  

Implications for Practice 

 From the practitioner perspective, this study illuminates how dual enrollment can be 

promoted as a pathway from high school to, and potentially through, college. As such, the 

practical implications from this study apply to practitioners at the K-12 level and those in higher 

education, and necessitate the promotion of collaborative partnerships between the two and their 
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respective institutions. Because dual enrollment represents a rapidly growing academic pathway 

initiative, it is important that both stakeholders taken into account ways to enhance its utility. 

With this in mind, three principal implications are offered for practitioners from both camps in 

creating effective pathways between the compulsory and higher education sectors.  

First, practitioners should focus greater and earlier efforts toward promoting dual 

enrollment for all students as an important educational foray into college-level academics. As is 

highlighted in this study, students’ experiences in DE courses hold the potential to enhance their 

academic preparation for college far beyond earning college credit or earning passing grades. 

Yet, many students are likely unaware of the option of DE course-taking or perhaps uncertain as 

to whether this opportunity is available to them. Because disconnects have been cited as a key 

issue in students’ levels of college readiness, it stands that practitioners should begin bridging 

these gaps early on in students’ academic careers; one way of doing this is to counsel students 

and their families regarding the option of dual enrollment during the early high school years, if 

not sooner. As was found in this study, participation in dual enrollment courses led to significant 

increases in all students’ levels of interaction with faculty during the crucial first year of college. 

This benefit must be offered to a greater number of students, however, if its efficacy is to be 

maximized. 

The findings of this study also suggest that these course-taking opportunities may benefit 

certain groups of students to a greater extent across various first-year outcomes. As such, 

practitioners at dual enrollment participating high schools and postsecondary institutions should 

utilize this information to target and support students who would be especially benefited by the 

opportunity to participate in dual enrollment courses. Specifically, male students and first-

generation students tended to benefit with respect to first-year student engagement and college 
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grades to a comparatively greater extent than their respective counterparts. Thus, this is key 

information that might allow practitioners to tailor their DE programs such that more students 

can receive the greatest possible benefit from dual enrollment courses. Alternatively, in schools 

where no dual enrollment program exists, guidance counselors might use this information to 

promote dual enrollment participation accordingly among students who would benefit from its 

various positive impacts in student engagement and college grades, but might not have the 

necessary resources to access such opportunities. 

Closely related to this primary implication, is the suggestion for more purposeful DE 

support systems within the high school and college environments. Specifically, more work might 

be done prior to students’ tenure in dual enrollment to enlist them as partners in their own 

academic growth as it relates to practicing beneficial student engagement strategies. Practitioners 

should develop programs to assist individual students in identifying and addressing areas of 

growth for student engagement behaviors that are important to enact in their dual enrollment 

courses. While some dual enrollment programs do include this developmental component via 

accompanying academic skills courses, they are largely based on more technical skills such as 

note-taking, test-taking, and time management (Allen, 2011). As such, more work might be done 

to incorporate opportunities for students to be primed for effective enactment of student 

engagement before they enter the dual enrollment classroom. Moreover, because students will 

inevitably vary in the level and forms of support needed in developing these positive student 

engagement habits, it is important that such programs be tailored to DE students on an individual 

basis. 

 Finally, secondary and postsecondary practitioners should partner to identity a 

combination of dual enrollment courses in which students will be exposed to different 
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pedagogical forms of instruction that promote and support variable types of student-faculty 

interaction. Given that this form of student engagement was the only outcome for which a main 

effect was found for dual enrollment, it is crucial that practitioners find ways to capitalize on the 

potential of DE as a promoter of all students’ interactions with faculty. This is important because 

norms for student-faculty interaction will inevitably look different across academic departments, 

let alone college campuses. DE students would benefit from the opportunity to experience and 

practice various types and levels of interaction with faculty in different types of college 

classrooms. Such experiences might lead to even greater positive impacts of dual enrollment on 

subsequent first-year student-faculty interaction. 

Implications for Policy 

 In addition to this study’s significance for practice, it also contributes credible evidence 

that might be used to inform policy at the state and national levels. Without question, dual 

enrollment has emerged over the past decade as an increasingly prevalent academic pathway that 

warrants thoughtful policy initiatives. At least 46 states currently have policies or regulations 

related to student participation in dual enrollment courses and a national organization, the 

National Alliance of Concurrent Enrollment Partnerships (NACEP), has been formed to act as an 

accrediting body for programs, albeit only those offering the more specific form of DE known as 

concurrent enrollment (see Appendix A-3). The findings from this student support the contention 

that dual enrollment should be leveraged as a national tool for enhancing college-level outcomes 

for students, and offer insight as to how policymakers might do this more effectively. 

   To begin, dual enrollment programs ought to be supported and expanded at the national 

level so as to reach both a greater number and wider range of high school students. Currently, 

only 46 percent of postsecondary institutions report high school students taking college courses 
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as part of a dual enrollment program. This compares to 26 percent of institutions that report 

students taking college courses outside of a dual enrollment program (Marken, Gray, & Lewis, 

2013). Thus, while students do opt to participate in dual enrollment independently outside of a 

formal dual enrollment program, the greatest policy impacts for increasing participation could be 

achieved by establishing more formal programs within school districts and the higher education 

sector. However, reaching consensus on DE policy and regulations has proven to be a difficult 

obstacle for the K-12, higher education, and policy sectors to surmount. For this reason it is 

important that organizations such as NACEP continue to act as liaisons and monitoring agents 

such that a consistent pattern can be established for dual enrollment programs and partnerships to 

follow.  

Furthermore, dual enrollment program-specific factors such as course location and 

instructor affiliation should be taken into account when expanding and creating policy around 

these course-taking opportunities. Because dual enrollment course participation was found to 

have a significant positive impact on students’ level of interaction with faculty in the first year of 

college, it seems prudent that DE courses be taught by college faculty in order to provide 

authentic opportunities for students to practice interacting with post-secondary instructors. 

Unfortunately, state policies pertaining to DE course location and instructor affiliation vary 

greatly, and many states have not adopted a formal policy (Appendix A-1). However, the results 

of this study would suggest that endorsing stricter policy regarding where and by whom dual 

enrollment courses are taught would not only provide greater consistency in DE offerings, but 

support improved student-level outcomes on the whole. If this is not possible, methods of 

ensuring authenticity of the high-school based program format of DE should be enacted at the 

very least. 
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Additionally, the findings of this study support the notion that policymakers must 

endeavor to shape legislation that will support underserved students in accessing dual 

enrollment. One example of a barrier that prevents students from partaking in dual enrollment is 

the muddied issue of cost and funding. States vary in policy surrounding this issue, but often 

students must pay for dual enrollment courses. Such policies may prevent students from lower 

socio-economic backgrounds from accessing the benefits of DE. Students who meet the given 

academic eligibility requirements for participating in dual enrollment should be able to access 

this opportunity at little or no cost. While this study did not specifically consider conditional 

effects by socio-economic status, findings that DE benefits first-generation students lend 

themselves to this implication given that there is often a strong correlation between first-

generation status and socio-economic status. 

 Of final note, the present study underscores the immense need for improved data that 

tracks students as they transition from K-12 to postsecondary educational sectors. With the 

exception of a limited number of states where such system-wide tracking procedures are already 

in place, there remains a scarcity of usable data to examine the impacts of dual enrollment 

course-taking. Further, because these tracking systems are limited to within-state data, students 

who elect to attend college out of state cannot be tracked and thus their progress is lost from the 

data system. States and districts, with the assistance of the federal departments of education, 

should be encouraged to consider implementing improved data initiatives that allow for the 

tracking of students throughout their educational trajectories and regardless of where they attend 

college.  
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Limitations and Directions for Future Research  

 The present study provides important insight and nuance to the current knowledge base 

related to the impacts of dual enrollment course-taking on postsecondary outcomes. However, it 

is important to note several limitations that must also be considered. As such, this section 

catalogues key limitations to the study, and makes suggestions for future research. 

 Key limitations stem from the use of a single survey item ascertaining dual enrollment 

course participation. First, this BCSSE survey item was limited to data related to whether 

students had taken a college course in any of the following six subject areas: English language 

arts, mathematics, science, history, foreign language, and art/performing arts. Using this data, the 

study’s key independent variable was constructed to reflect dichotomous values for students who 

had reported taking one or more subject area versus none. Because the DE participation variable 

was based on students’ self-reported data for one survey item, both the reliability and validity of 

this measure must be questioned. Future research should seek to use dual enrollment course-

taking items that are verified via transcript data. It should be noted that the National Educational 

Longitudinal Study (NELS): 1988 does contain variables constructed from transcript data that 

identify dual enrollment participation. However, the relevance of this data to current dual 

enrollment research is somewhat questionable given the study’s student cohort matriculated to 

college in 1992. 

Additionally, no course-specific information was available regarding the 

location/instructor, type of credit granted, or grades earned in these courses. The lack of such 

information is problematic because dual enrollment courses can vary greatly across these 

characteristics, and researchers have found that particular aspects of DE courses can alter their 

impact. For instance, Speroni (2011) found that the positive impact of DE was limited to those 
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courses in which students attended class at local community colleges, and not at their own high 

schools. Future research, if possible, should utilize nationally representative data that is inclusive 

of items that provide more specific information regarding characteristics of the DE course(s) 

taken. Alternatively, future research might utilize a more extensive set of survey items to gather 

data on the nature of students’ dual enrollment course-taking and their achievement in these 

courses. Of final note related to the DE item available for use in this study, future research using 

this particular dataset might examine whether and how DE course-taking in specific subject areas 

impacts first-year student engagement and college grades, given that prior research has noted 

differential levels of DE impact depending on the course subject area taken (Speroni, 2011; 

Struhl & Vargas, 2013). 

An additional limitation of the study lies in the five dependent outcomes. As was the case 

with the survey item related to dual enrollment course participation, measures of students’ first-

year grades and levels of student engagement were based on self-reported data. With respect to 

students’ first-year grades, the survey item asked students to indicate the grades “most 

commonly earned” in their courses on an eight-point scale. Due to a lack of variability in 

responses toward the lower end of this scale, the variable was recoded as a five-point scale for 

this study. Because of the way this survey item was asked, the dependent variable offered less 

variability and specificity than what may have potentially been provided via institution-provided 

grade point averages. Further, it is possible the range of grades earned by participants was not 

accurately reflected by this survey item. For example, a student who earned all “A”s and one 

failing grade may still have responded with the highest value for this survey item; however, the 

student’s grade point average would not equate to that of another student who earned all “A”s 

and no failing grade. This consideration is particularly important given that no significant impact 
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of dual enrollment was found in students’ first-year grades in the present study. This finding 

must be interpreted with care due to the inherent limitations of the dependent measure. Future 

research would benefit from a college grades measure that is not based on self-report and reflects 

grade point averages. 

The four dependent student engagement measures also presented limitations to the study. 

The posited reliability and validity of the NSSE student engagement constructs generally pertain 

to student responses collected during their senior year. Because this study was limited to students 

who responded to the NSSE instrument at the end of their first year of college, however, the 

reliability and validity of the study’s four student engagement measures may have been partially 

compromised. In particular, both the active and collaborative learning factor and educationally 

enriching experiences factor had Cronbach’s alpha scores lower than .70, indicating somewhat 

low internal consistency. Further, the enriching educational experiences construct was altered 

such that it did not include certain items and reflected a revised coding scheme. This was done to 

better align the construct with experiences of a first-year student, but likely reduced the validity 

of the measure, thereby limiting the accuracy or applicability of the study’s results.  

Moreover, the nature of these questions required students to generalize the extent of their 

actions and perceptions over the course of the entire first year. As a result, participants may have 

favored their most recent experiences and/or underestimated other experiences. Finally, given 

that these questions were asked on four- or six-point likert-type scales, the degree of specificity 

and variability in students’ responses may have been reduced. Future research would benefit 

from the use of lengthier scales in the assessment of student engagement. Further, future use of 

the NSSE engagement constructs to measure first-year student engagement might investigate 

alternative adaptations of the measures that have higher levels of internal consistency. 
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In addition to limitations pertaining to the BCSSE-NSSE survey instruments, the design 

of this study was also limited by methodological and conceptual factors that might be addressed 

in future research. First, the sample used for analysis in this study presented challenges for 

applicability to the national landscape of higher education. Although the BCSSE-NSSE dataset is 

nationally administered, the sample used in this study was not nationally representative; it was 

significantly limited with respect to racial/ethnic diversity, and overrepresented respondents from 

private institutions. As such, the application of the study’s results to the national college student 

population is cautioned.  

Further, a key design component and contribution of the present study was an 

examination of the conditional effects of dual enrollment impact within a quasi-experimental 

research design. However, the study’s design was limited to investigating conditional effects by 

gender, first-generation status, and prior academic achievement due to limitations in the sample’s 

diversity in other background characteristics. Given that prior dual enrollment research has noted 

differential impacts by race/ethnicity and socio-economic status, this study would be 

strengthened had it tested these conditional effects in addition to those examined. However, as 

mentioned above, the racial/ethnic composition of the sample did not allow for the exploration of 

conditional effects by this student background characteristic. Additionally, it was not possible to 

construct a measure of socio-economic status because neither survey instrument collects data 

related to students’ financial backgrounds. Future research should study these conditional effects 

within a quasi-experimental research design in order to determine whether the unique impact of 

dual enrollment course participation on student engagement outcomes varies among students 

depending on race and socio-economic background. 
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Finally, the potential theoretical or conceptual contribution of the present study within the 

college student persistence literature would be strengthened by additional research. Because this 

study only examined first-year college outcomes, it is inherently limited in its application to the 

understanding of student engagement beyond the first year. Although a substantial portion of 

student departures do occur during or immediately after students’ first years in college, it would 

be remiss to neglect the possibility that dual enrollment also plays a role in supporting student 

persistence via student engagement outcomes beyond the fist year of college. Future research 

might compare the short- and long-term impacts of dual enrollment on various measures of 

student engagement in order to provide a more nuanced understanding of how DE participation 

plays a role in student success during the college years, and whether its impact wanes over time.  

Furthermore, the design of this study was constrained to estimating ATT effects related to 

dual enrollment course-taking for all DE students exclusive of their postsecondary environments. 

Specifically, the study did not take into account differences in students’ institutional 

environments and sub-environments, such as student major. Because these factors have been 

related to student levels of engagement in the first year of college, future research related to the 

impact of dual enrollment participation would benefit from the inclusion of such factors within 

the analytical design. For instance, participating in dual enrollment courses might have a more 

strongly positive impact on student-faculty interaction for students in one type of postsecondary 

institution versus another; similarly, the effects of DE may vary for students in a particular major 

versus another. As such, the addition of these environmental-level variables would add 

conceptual depth to the present study and allow for an even more nuanced understanding of how 

DE impact operates in different types of environments. 
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Conclusion 
 
 The landscape of college going in the United States represents an ever-evolving 

combination of challenges and promises. While more students aspire to complete a college 

degree today than ever before, stagnant student persistence rates remain a pervasive issue. Thus, 

the question remains: how do we support a greater number of diverse students to succeed in 

higher education? Prior research has suggested that a large proportion of college-going students 

are simply unprepared to navigate the academic norms and challenges that await them in college; 

as a result, a large number of student departures from college occur during or immediately after 

the first year. As such, policy initiatives to bridge the divide that exists between K-12 and higher 

education have become increasingly common during the past decade. Among these, perhaps 

none other has grown so rapidly as dual enrollment –a course-taking arrangement between high 

schools and higher education institutions whereby high school students enroll in college courses, 

and often earn college credit for them. 

Research related to student-level outcomes of dual enrollment participations has found 

positive impacts in students’ levels of college enrollment, success, and persistence and 

completion. However, this burgeoning body of literature remains methodologically limited in its 

ability to parse out the unique impact of dual enrollment course-taking on student outcomes 

independent of the self-selection bias that inherently leads certain students to take part in such 

opportunities. Further, while the research has found positive impacts on discrete academic 

outcomes such as degree completion or time-to-degree, there is little empirical evidence that 

might provide insight to the how or why of these outcomes. Finally, because the literature related 

to this topic is relatively new, it has been focused on understanding student outcomes in the 

aggregate, and therefore has not yet adequately explored the potential existence of conditional 
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effects associated with this educational opportunity. This study sought to address these 

methodological and conceptual gaps in the literature.  

This study contributes to extant research in its findings that dual enrollment does have 

some relationship to first-year student engagement even after controlling for self-selection bias. 

Further, dual enrollment’s relationship to student engagement in the first year of college seems to 

operate via main and conditional effects. Particularly, men and first-generation students do tend 

to receive greater benefits in student engagement outcomes as a result of their taking dual 

enrollment courses. Important here is the recognition that while no main effects were found for 

particular first-year outcomes, conditional effects did actually exist in the impacts of dual 

enrollment. This highlights the necessity of testing for conditional effects when examining the 

impact of an educational experience, such as DE, on student outcomes. Moreover, it underscores 

the fact that research examining dual enrollment as an academic pathway must be cautious not to 

generalize among students in the aggregate, as relationships between dual enrollment and student 

outcomes do appear to differ depending on student background characteristics.   

Based on these findings, it seems prudent that researchers, practitioners, and 

policymakers continue to refine the ways in which dual enrollment is considered and 

implemented as a tool for enhancing college readiness among an increasingly diverse population 

of college-going students. While state policies call for variable regulations and types of 

articulation agreements between participating secondary and higher education institutions, it is 

crucial that dual enrollment be offered to students in meaningful and effective ways such that it 

not only improves first-year outcomes for all students, but perhaps even helps to even the 

educational playing field for those who have been historically underrepresented in higher 

education. 
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A-1. Programmatic Features of Dual Enrollment Programs 
 

Program/enrollment type.  The nature of dual enrollment takes different forms 

depending on the organizational structure guiding students’ course-taking.  There are two main 

classifications by which these distinctions can be conceptualized.  The first pertains to whether a 

student takes DE courses as part of a formalized dual enrollment program or independently.   In 

the past, most DE students took college courses independently and outside of their high school 

curriculum.  However, recent statistics suggest that formalized dual enrollment programs defined 

as students taking college courses “within an organized system with special guidelines that 

allows high school students to take college-level courses” are rapidly growing (Marken, Gray, & 

Lewis, 2013, p.1).  In fact, in the 2010-11 academic year, approximately 1,277,100 high school 

students took courses for college credit within a dual enrollment program compared to 136,400 

high school students who took courses for college credit outside a dual enrollment program 

(Marken, Gray, & Lewis, 2013).   

The second classification provides greater specificity with regard to the types of formal 

dual enrollment programs available to students.  Bailey and Karp (2003) established a 

terminology to further elucidate the types of dual enrollment programs available to students 

based on the intensity and structure of course-taking. The authors defined three classes of dual 

enrollment programs: singleton, comprehensive, and enhanced comprehensive.  Singleton 

programs refer to the provision of college-level courses as electives.  These courses are taken as 

stand-alone enrollments, and are generally meant to enrich the high school curriculum by giving 

students a chance to experience a college-level class.  Hoffman, Vargas, and Santos (2008) have 

described this type of course-taking as “cafeteria-style” in that students are able to choose 

courses that do not necessarily relate to one another or fall within a course sequence.  It might be 

said that students who participate in dual enrollment courses outside of a formal dual enrollment 

program are considered to partake in their own “independent singleton programs.”  

In contrast, comprehensive programs embody those dual enrollment course-taking 

arrangements that entail a purposefully sequenced program of study.  Comprehensive programs 

subsume most of a student’s academic experience, and typically take place during the last year or 

two of a student’s high school experience.  Whereas in singleton programs, DE courses are 

mainly offered as electives, these courses constitute a greater proportion of students’ required 

high school academic curriculum. 
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Finally, enhanced comprehensive programs offer students both college coursework and 

structured forms of guidance and support.  This type of dual enrollment program is theoretically 

designed to pair two to four credit-bearing academic courses with non-academic courses 

designed to teach students important skills and strategies for college success (Hoffman, Vargas, 

& Santos, 2009).  These “student life skills” courses cover topics such as note-taking, time 

management, and utilization of campus resources (Zeidenberg, Jenkins, & Calcagno, 2007).  

Sometimes enhanced comprehensive programs are also referred to as ‘dual enrollment pathways’ 

and mostly target students who would not have otherwise been otherwise eligible for dual 

enrollment course participation (Meade & Hoffman, 2007).  Among institutions with DE 

programs geared toward students at risk of educational failure during the 2010-11 academic year, 

the following services were offered: academic advising (74 percent), tutoring services (68 

percent), study skills workshops (65 percent), college application and selection counseling (60 

percent), financial aid counseling (49 percent), and other support services (41 percent) (Marken, 

Gray, & Lewis, 2013). 

 
Student participation criteria.  Eligibility to participate in dual enrollment courses is 

perhaps the most varied characteristic of this academic pathway.  Some of this variability can be 

attributed to inevitable differences in how states and institutions view the goals of dual 

enrollment.  For instance, those schools and institutions concerned with providing enrichment to 

advanced students and ensuring that DE courses maintain the level of rigor consistent with 

traditional college courses tend to enact stringent participation criteria (Karp, Bailey, Hughes, & 

Fermin, 2004).  Yet, a number of dual enrollment partnerships now aim to support students with 

lower prior academic achievement, and therefore impose less stringent participation criteria 

(Hughes, Rodriguez, Edwards, & Belfield, 2012).  In fact, in the 2010-11 academic year, four 

percent of all postsecondary institutions had a formal dual enrollment program geared 

specifically toward students at risk of educational failure, serving approximately 22,100 students 

(Marken, Gray, & Lewis, 2013). 

The opportunity for dual enrollment participation is often based on prior academic 

achievement and grade level.  With respect to prior academic achievement, policies can include 

state requirements, the postsecondary institution’s discretion, the secondary institution’s 

discretion, or some combination of the aforementioned (Karp, Bailey, Hughes, & Fermin, 2005).  
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Typically, academic achievement requirements are measured by high school GPA.  Among 

institutions offering dual enrollment courses during the 2010-11 academic year, 60 percent 

reported using high school GPA as a participation criteria (Marken, Gray, & Lewis, 2013).  

However, other criteria often used are college placement tests (45 percent), state standardized 

tests (43 percent), or letter of recommendations (41 percent).  Based on these criteria, states set 

the benchmark level for DE participation; these range from proficient (passing score on state 

high school exam) to advanced (GPA of 3.0 or above and/or SAT above 1000 on 1600 scale), or 

may include some combination of both (criteria vary depending on DE course of study intended).   

Pertaining to grade level, 17 states have explicit policies that limit DE participants to 

particular class standings; 12 states require that DE students be juniors or seniors in high school, 

4 states allow freshmen and sophomores to participate, and 1 state utilizes a dual system that 

takes into account academic achievement and grade level.  In line with these state policies, most 

institutions that enrolled DE students during the 2010-11 academic year reported that students in 

grade 11 (91 percent) and grade 12 (97 percent) were eligible to participate in college courses.  

Forty percent of institutions also reported 10th grade students as eligible for dual enrollment 

courses, and 25 percent reported allowing students in grade 9 to enroll (Marken, Gray, & Lewis, 

2013).   

Types of credit earned.  A key, defining feature of dual enrollment is the type of credit a 

student earns.  Dual enrollment students are most often admitted to a postsecondary institution 

offering the course as a nondegree student.  Typically, there are three potential configurations of 

credit earned as a result of this dual enrollment course participation.  First, students may only 

earn credit toward their high school transcripts.  In these cases, students may be able to later 

petition to earn college credit for these courses at the postsecondary institution where they 

ultimately matriculate.  Second, students might earn only college credits.  Finally, in some cases, 

students can earn both high school and college credits simultaneously by taking a dual 

enrollment course.  In the 2010-11 academic year, 95 percent of institutions with dual enrollment 

students reported granting college credit immediately after successful course completion; four 

percent reported reserving earned credits until students enrolled in that same institution post high 

school graduation (Marken, Gray, & Lewis, 2013).   

The number of courses taken, and associated credits earned, by dual enrollment students 

also varies.  Institutions offering DE courses during the 2010-11 academic year reported that the 
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most typical pattern of DE course participation per student was one course per academic term 

(44 percent).  An additional 18 percent of institutions indicated that the typical pattern per 

student was two courses per academic term, and only three percent stated that DE students 

averaged three or more college courses per term (Marken, Gray, & Lewis, 2013).   

More recently, the term ‘intensive dual enrollment’ has been used to describe dual 

enrollment course-taking arrangements in which 11th and 12th grade students take dual 

enrollment courses that count toward their high school diploma and an associate degree.  Early 

college high schools are one particular example of an intensive dual enrollment program (Heath, 

2008).   

Location.  DE courses can be taught at secondary or postsecondary campuses. Typically, 

if instruction occurs on a college campus, the instructor is a college professor.  Alternatively, 

students may take DE courses at their high school campus that are taught by high school teachers 

or college professors who commute to the campus.  Notably, in order to make dual enrollment 

course-taking available to students, schools and/or institutions will often adapt the availability of 

the course offerings to suit students’ needs.  For instance, besides being taught during the school 

day, courses might be taught during the evenings or weekends. 

Recently, NCES reported that in the 2010-11 academic year, 83 percent of institutions 

that participated in a DE program offered courses at the college campus.  Sixty-four percent of 

institutions reported courses were taught at the high school campus, and 48 percent reported 

courses were taught through distance education (Marken, Gray, & Lewis, 2013). 

Instructor affiliation.  The affiliation of dual enrollment course instructors is closely 

related to course location.  Generally, if courses take place at the college campus, they are taught 

by college professors or adjunct faculty members.  However, DE courses that take place on high 

school campuses might be taught by postsecondary faculty and/or high school teachers.  Forty-

five percent of institutions reporting at least some DE instruction took place at students’ high 

schools in the 2010-11 academic year utilized both high school and college instructors.  Thirty-

four percent of these institutions reported high school instructors only, and 21 percent reported 

college instructors only (Marken, Gray, & Lewis, 2013). 

In cases where high school teachers are responsible for teaching dual enrollment courses, 

it is typically required that these individuals hold the same credentials as postsecondary faculty.  

Eighty-seven percent of institutions that conferred DE course credit for classes taught by high 
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school teachers indicated that the instructors’ minimum qualifications were the same as those 

required for college instructors (Marken, Gray, & Lewis, 2013).  However, some states also 

allow postsecondary institutions to approve high school instructors regardless of whether their 

credentials match those of postsecondary faculty (Karp, Bailey, Hughes, & Fermin, 2005). 

Course offerings.  The types of dual enrollment courses offered to high school students 

may differ greatly with respect to academic versus developmental focus, academic course subject 

area, and course level.  However, as is stipulated in the premise of dual enrollment courses, these 

courses are “true” college courses as opposed to “college-level” or “college-like” offerings 

available through other academic pathways such as AP or IB (Karp, 2007).  In the 2010-11 

academic year, 85 percent institutions offering dual enrollment reported that the course curricula 

was the same curricula provided to college students.  The remaining institutions indicated that 

alternative course syllabi were approved as equivalent to college-level curriculum by faculty 

(Marken, Gray, & Lewis, 2013). 

The types of courses taught can vary from entry-level core curricular subjects (e.g., 

college math or English) and enrichment electives (e.g., studio art), to career and technical 

education (CTE), or college preparatory skills classes that emphasize academic achievement 

enhancing strategies and tools.  

Tuition and funding.  The question of who finances dual enrollment course-taking is 

another distinctive characteristic that varies greatly among this academic pathway, and one that 

has raised a great deal of concern at the education financial policy level.  States have adopted 

variable policies for articulating the tuition paid for dual enrollment courses and the allocation of 

government funding for such courses.  While some states require that students pay tuition costs 

associated with the DE courses they take, others require that either the high school or institution 

pay.  Others, though uncommon, incur these tuition costs at the state level.  Relatedly, the 

determination of state funding for DE courses is mutable.  Occasionally, both high schools and 

higher education institutions are funded at their full rates for dual enrollment course-taking.  

More often, however, either the high school or college will lose funds from their average daily 

attendance (ADA) or full-time equivalent (FTE) funding, respectively.  

Recently, in the 2010-11 academic year, institutions reported that the most common 

source of tuition funding for DE courses was the postsecondary institution (77 percent).  This 
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was followed by parents and students (66 percent), high schools and public school districts (44 

percent), the state (38 percent), and other sources (10 percent) (Marken, Gray, & Lewis, 2013). 
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A-2. Key Characteristics of Dual Enrollment by Number of State Policies 
 
 
Program/Enrollment Type # States 
Informal course-taking 10 
 
Formal course-taking 

Singleton programs  
40 
 

Comprehensive programs 
Enhanced comprehensive programs 

 
 
Student Participation Criteria # States 
State Requirements 
Age Juniors and seniors only 12 

Freshmen and 
sophomores permitted 

4 

Dual System 1 
Academic eligibility Advanced 9 

Proficient 2 
Combination 6 

Participating Institution Requirements 
Academic eligibility  Postsecondary institution 

discretion 
3 

Secondary institution 
discretion 

6 

Joint decision 1 
 
 
Types of credit earned # States 
Determined by secondary and postsecondary institutions  
High school credit only 50 
College credit only 50 
Dual credit 50 
 
 
Location # States 
State policy 

College campus 3 
College of high school campus 22 

No state policy 15 
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Instructor Affiliation # States 
State policy 

Postsecondary instructors only 1 
Postsecondary or secondary instructors 3 

   Regulations for secondary instructors: 
College approval of instructors 3 
DE instructors have college credentials 6 
DE instructors participate in prof. development 2 
Outside regulatory agency 1 

No state policy 28 
 
 
Course Offerings # States 
State policy 

Standardized curricula, books, or exams 2 
College approval of courses 6 
Limits on course offerings 5 
State approval of courses 3 
High school approval of courses 1 

No state policy 27 
 
 
Tuition # States 
State policy 

Student pay 7 
Institutional decision 6 
Institutions pay 11 
State pays 6 

No state policy 20 
 
 
Funding # States 
State policy 

Double funding 9 
High schools lose funds 2 
Both lose funds 4 
Partial or unclear policy 3 

No state policy 32 
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A-3. Dual Enrollment Taxonomy 
 
 In response to the growing prevalence of college course-taking among high school 
students at community colleges and/or four-year institutions, the literature has developed the 
following terms to classify variations of these enrollments: 
 

Articulated Credit (AC): These programs align secondary and postsecondary courses such 
that students who successfully complete selected high school courses may then apply for credit 
in the corresponding college course (Kim, Barnett, & Bragg, 2003). 
 

Concurrent Enrollment (CE): College courses offered through a post-secondary 
institution, but taught at the high school site by a high school certified instructor.  Concurrent 
enrollment allows students to earn both high school and college credits simultaneously (Allen, 
2011). 
 

Dual Credit (DC): Used interchangeably with concurrent enrollment and dual enrollment, 
dual credit refers to college courses earning high school and/or college credit by high school 
students (Kleiner & Lewis, 2005; Waits, Setzer, & Lewis, 2005). 
 

Dual enrollment (DE): The most general term used for referring to high school students 
“who earn college credits for courses taken through a post-secondary institution” (Kleiner & 
Lewis, 2005, p. 1).  Students typically receive college credit for passing these courses, though 
credit-granting agreements vary ultimately depending on where a student chooses to enroll in 
college (Hoffman, Vargas & Santos, 2008). 
 

Dual Enrollment Program: Cooperative ventures between post-secondary and local 
educational agencies (public or private schools) which allow high school students to enroll in 
college courses offered by the post-secondary institution before graduation from high school.  
Agreements delineate agreements relating to where courses are taught, who teaches them, what 
the class composition of students is, and how the courses are financed (Hughes, et al., 2005).  
Dual enrollment programs may be comprised of concurrent enrollment, dual credit, dual 
enrollment, or some combination of these. 
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B1. 2005/2006 Beginning College Student Survey of Engagement 
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Appendix C: Descriptive Statistics and Coding for Variables in the Study 
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Table C-1. 
Dependent First-Year Academic Outcomes, including Variable List, Factor Loadings, and Coding Schemes 
 
 
Variables 

 
Loading 

 
Mean 

 
SD 

 
Measurement and Coding Scheme 

First-Year College Grades  NA   5-pt scale: 1 = B- or lower” to 5 = “A” 
     
Active and Collaborative Learning (á=.67)      
Asked questions in class/contributed to class discussions .418 2.74 .814 4-pt scale: 1 =“never” to 4 = “very often” 
Made a class presentation .451 2.22 .711 4-pt scale: 1 =“never” to 4 = “very often” 
Worked with other students on projects during class .394 2.36 .774 4-pt scale: 1 =“never” to 4 = “very often” 
Worked with classmates outside of class on assignments .545 2.43 .820 4-pt scale: 1 =“never” to 4 = “very often” 
Tutored or taught other students (paid or voluntary) .501 1.70 .833 4-pt scale: 1 =“never” to 4 = “very often” 
Participated in a community-based project as part of a course .389 1.51 .776 4-pt scale: 1 =“never” to 4 = “very often” 
Discussed ideas from readings/classes with others outside of 
class  

.434 2.64 .849 4-pt scale: 1 =“never” to 4 = “very often” 

     
Student-Faculty Interaction (á=.76)     
Discussed grades or assignments with an instructor .705 2.51 .850 4-pt scale: 1 =“never” to 4 = “very often” 
Discussed ideas from readings/classes with faculty members 
outside of class 

.654 1.80 .844 4-pt scale: 1 =“never” to 4 = “very often” 

Talked about career plans with a faculty member or advisor .642 2.15 .842 4-pt scale: 1 =“never” to 4 = “very often” 
Received prompt written/oral feedback from faculty on academic 
performance 

.468 2.69 .772 4-pt scale: 1 =“never” to 4 = “very often” 

Used email to communicate with an instructor .535 3.15 .782 4-pt scale: 1 =“never” to 4 = “very often” 
Worked with faculty members on activities other than coursework  .532 1.63 .827 4-pt scale: 1 =“never” to 4 = “very often” 
     
Educationally Enriching Experiences (á=.57)      
Had serious conversations with students of a different race or 
ethnicity than your own 

.725 2.51 1.006 4-pt scale: 1 =“never” to 4 = “very often” 

Had serious conversations with students who are very different 
from you in terms of their religious beliefs, political opinions, or 
personal values 

.723 2.69 .956 4-pt scale: 1 =“never” to 4 = “very often” 

Practicum, internship, field experience, co-op experience, or 
clinical assignment 

.356 1.85 .358 Dichotomous: 1 = “Have not decided”;” Do not 
plan to do”, 2=”Plan to do”; “Done” 

Community service or volunteer work .457 1.81 .392 Dichotomous: 1 = “Have not decided”;” Do not 
plan to do”, 2=”Plan to do”; “Done” 
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Table C-1 cont.     
Participate in a learning community or some other formal program 
where groups of students take two or more classes together 

.386 1.36 .479 Dichotomous: 1 = “Have not decided”;” Do not 
plan to do”, 2=”Plan to do”; “Done” 

Foreign language coursework .463 1.53 .499 Dichotomous: 1 = “Have not decided”;” Do not 
plan to do”, 2=”Plan to do”; “Done” 

Study abroad .470 1.43 .496 Dichotomous: 1 = “Have not decided”;” Do not 
plan to do”, 2=”Plan to do”; “Done” 

     
Perceptions of a Supportive Campus Environment (á=.79)      
Providing the support you need to thrive socially .748 2.50 .900 4-pt scale: 1 =“very little” to 4 = “very much” 
Providing the support you need to help you succeed academically .712 3.13 .762 4-pt scale: 1 =“very little” to 4 = “very much” 
Helping you cope with your non-academic responsibilities (work, 
family, etc.) 

.719 2.25 .906 4-pt scale: 1 =“very little” to 4 = “very much” 

Encouraging contact among students from different economic, 
social, and racial or ethnic backgrounds 

.661 5.65 1.32 4-pt scale: 1 =“very little” to 4 = “very much” 

Relationships with other students .576 5.29 1.22 4-pt scale: 1 =“poor” to 4 = ”excellent” 
Relationships with faculty members .683 4.69 1.50 4-pt scale: 1 =“poor” to 4 = ”excellent” 
Relationships with administrative personnel and offices .654 2.67 .951 4-pt scale: 1 =“poor” to 4 = ”excellent” 
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Table C-2. 
Key Independent Variables Coding Schemes 

 

 
Variables 

 
Measurement and Coding Scheme 

DE Participation Status: Participant Dichotomous: 1 = DE Non-participant, 2 = DE Participant 
  
Gender: Female Dichotomous: 1 = Male, 2 = Female 

  
Generation-Status: First-Generation Student Dichotomous: 1 = Not Marked, 2 = Marked 

  
Pre-college Academic Achievement Dichotomous: 1= SAT/ACT scores below 50th percentile, 

 2= SAT/ACT scores above 50th percentile 
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Table C-3. 
Conversion of ACT Composite Scores to SAT Composite Equivalents 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ACT  
Composite 

 SAT  
Composite 

 

12  660  
13  690  
14  730  
15  760  
16  800  
17  850  
18  900  
19  950  
20  980  
21  1020  
22  1050  
23  1090  
24  1130  
25  1160  
26  1200  
27  1240  
28  1280  
29  1320  
30  1360  
31  1410  
32  1460  
33  1510  
34  1550  
35  1590  
36  1600  
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Table C-4. 
Predictors of DE Participation Variables Coding Schemes 
 
Variables 

 
Loading 

 
Mean 

 
Std. Dev. 

  
Measurement and Coding Scheme 

Student Background Characteristics       
Sex: Female  1.68 .467  Dichotomous: 1 = Not Marked, 2 = Marked 
Race (versus White)      

Latino/a    .034 .182  Dichotomous: 1 = Not Marked, 2 = Marked 
Asian/API   .044 .204  Dichotomous: 1 = Not Marked, 2 = Marked 
Black   .039 .194  Dichotomous: 1 = Not Marked, 2 = Marked 
Multi       
Other/declined to state   .060 .237  Dichotomous: 1 = Not Marked, 2 = Marked 

Mother’s education   3.29 1.06  7-pt scale: 1= “some high school” to 7= “doctoral degree” 
Father’s education   3.34 1.19  7-pt scale: 1= “some high school” to 7= “doctoral degree” 
Pre-college Academic Achievement and Traits     
SAT/ACT   1123 158.19  Continuous variable 
HS grades   3.67 1.27  5-pt scale: 1 = “B- or lower” to 5 = “A” 
# AP course subject areas  1.27 1.34  5-pt scale: 0 = “no subject areas” to 4 = “4+ subject areas” 
# Years HS English  3.90 .572  5-pt scale: 0 = “0 years” to 4 = “4 years” 
# Years HS Math  3.71 .678  5-pt scale: 0 = “0 years” to 4 = “4 years” 
# Years HS Science  3.56 .748  5-pt scale: 0 = “0 years” to 4 = “4 years” 
# Years HS History  3.47 .799  5-pt scale: 0 = “0 years” to 4 = “4 years” 
# Years HS Foreign Language  2.77 1.06  5-pt scale: 0 = “0 years” to 4 = “4 years” 
# Years HS Art  2.24 1.59  5-pt scale: 0 = “0 years” to 4 = “4 years” 

HS Academic Concept (á=.76)       
Self-rating: Having a broad general education .745 3.67 .714  5-pt scale: 1 = “Well below avg.” to 5 = “Well above avg.” 
Self-rating: Writing clearly and effectively .767 3.49 .848  5-pt scale: 1 = “Well below avg.” to 5 = “Well above avg.” 
Self-rating: Speaking clearly and effectively .734 3.43 .842  5-pt scale: 1 = “Well below avg.” to 5 = “Well above avg.” 
Self-rating: Thinking critically and analytically .790 3.56 .809  5-pt scale: 1 = “Well below avg.” to 5 = “Well above avg.” 
Self-rating: Learning effectively on your own .665 3.64 .798  5-pt scale: 1 = “Well below avg.” to 5 = “Well above avg.” 

Expectations for College      
Expected college grades   3.16 1.16  5-pt scale: 1 = “B- or lower” to 5 = “A” 
Degree aspirations  2.80 .804  4-pt scale: 1 = “tech./AA degree” to 4 = “doctoral degree” 
Expected difficulty: Paying for college expenses   3.61 1.62  6-pt scale: 1 = “Not at all difficult” to 6 = “Very difficult” 
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Table C-4 cont.      
 
Variables 

 
Loading 

 
Mean 

 
Std. Dev. 

  
Measurement and Coding Scheme 

Expected Active and Collaborative Learning (á=.77)  27.1 5.98   
Importance to: Ask questions in 
class/contribute to class discussions 

.664 4.64 1.19  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Make a class presentation 
 

.683 3.37 1.39  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Work with other students on 
projects during class 

.594 4.34 1.25  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Work with classmates outside 
of class on assignments 

.690 4.23 1.30  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Tutor or teach other students 
(paid or voluntary) 

.619 3.12 1.40  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Participate in a community-
based project as part of a course 

.638 3.53 1.40  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Discuss ideas from 
readings/classes with others outside of class  

.661 3.90 1.28  6-pt scale: 1 = “Not important” to 6 = “Very important” 

      
Expected Student-Faculty Interaction (á=.77)   23.3 4.21   

Importance to: Discuss grades or 
assignments with an instructor 

.833 4.85 1.12  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Talk about career plans with a 
faculty member or advisor 

.770 4.97 1.13  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Receive prompt written/oral 
feedback from faculty  

.724 5.04 1.04  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Use email to communicate 
with an instructor 

.691 4.61 1.25  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Work with faculty members on 
activities other than coursework  

.619 3.84 1.27  6-pt scale: 1 = “Not important” to 6 = “Very important” 

      
Expected Educationally Enriching Experiences (á=.83)  8.00 2.68   

Importance to: Have serious conversations 
with students of a different race or ethnicity  

.956 3.98 1.40  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Importance to: Have serious conversations 
with students who are very different from you 
in terms of their religious beliefs, political 
opinions, or personal values 

.956 4.03 1.40  6-pt scale: 1 = “Not important” to 6 = “Very important” 
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Table C-4 cont.      
 
Variables 

 
Loading 

 
Mean 

 
Std. Dev. 

  
Measurement and Coding Scheme 

Expected Supportive Campus Environment (á=.77)  17.26 3.84   
Providing the support you need to thrive 
socially 

.806 4.08 1.30  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Providing the support you need to help you 
succeed academically 

.635 5.06 1.01  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Helping you cope with your non-academic 
responsibilities (work, family, etc.) 

.832 3.88 1.34  6-pt scale: 1 = “Not important” to 6 = “Very important” 

Encouraging contact among students from 
different economic, social, and racial or 
ethnic backgrounds 

.778 4.24 1.35  6-pt scale: 1 = “Not important” to 6 = “Very important” 

High School Characteristics      
School Type (versus Public)       

Private   .129 .335  Dichotomous: 1 = Not Marked, 2 = Marked 
Home school/other   .016 .126  Dichotomous: 1 = Not Marked, 2 = Marked 

Class Size   4.52 1.87  8-pt scale: 1 = “fewer than 25” to 8 = “600 or more” 
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Table D-1. 
Differences in First-Year Student Engagement Outcomes and Grades, by DE Participation Status, by Gender 
 

 Dual Enrollment  Non-Dual Enrollment Diff. 
(DE 

Women- 
DE Men) 

Diff. 
(DE Women- 

Non-DE 
Women) 

Diff. 
(DE Men- 
Non-DE 

Men) 

Diff. (Non-DE 
Women- 
Non-DE 

Men) 

Women 
(n= 814) 

Men 
(n= 366) 

 Women 
(n= 2393) 

Men 
(n= 1151) 

Active and 
Collaborative 
Learning  
 

 
15.80 
(3.15) 

 
16.16 
(3.36) 

  
15.53 
(3.04) 

 
15.57 
(3.13) 

 
-.36 

 
  .27* 

 
  .59** 

 
.04 

Student-faculty 
Interaction 
 

14.13 
(3.42) 

14.50 
(3.38) 

 13.93 
(3.29) 

13.60 
(3.33) 

-.37 .20     .90***    .33** 

Educationally 
Enriching 
Experiences 
 

13.42 
(2.29) 

13.11 
(2.45) 

 13.27 
(2.39) 

12.85 
(2.43) 

  .31* .15 .27    .42*** 

Perceptions of 
Supportive Campus 
Environment 
 

26.36 
(5.11) 

26.84 
(5.10) 

 26.18 
(5.07) 

25.89 
(5.25) 

-.48 .18   .97** .29 

First-year Grades 6.08 
(1.65) 

5.95 
(1.67) 

 5.83 
 (1.72) 

5.68 
 (1.80) 

.13     .25***   .27** .15* 

a T-tests were performed between means of DE participants and Non-DE participants, by gender, and  between means of male and female participants, by DE 
participation status 
* p<.05; ** p<.01; *** p<.001 
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Table D-2. 
Differences in First-Year Student Engagement Outcomes and Grades, by DE Participation Status, by First-Generation Status 
 

 Dual Enrollment  Non-Dual Enrollment Diff. 
(DE 1st 

Gen- DE 
2nd+ Gen) 

Diff. 
(DE 1st Gen- 

Non-DE  
1st Gen) 

Diff. 
(DE 2nd+ Gen 

- Non-DE 
2nd+ Gen) 

Diff. (Non-DE 
1st Gen- 

Non-DE 2nd+ 
Gen) 

1st Gen 
(n= 814) 

2nd+ Gen 
(n= 366) 

 1st Gen 
 (n= 2393) 

2nd+ Gen 
(n= 1151) 

Active and 
Collaborative 
Learning  
 

 
15.79 
(3.26) 

 
15.99 
(3.19) 

  
15.34 
(3.08) 

 
15.67 
(3.10) 

 
-.20 

 
  .45** 

 
 .32* 

 
   -.33** 

Student-faculty 
Interaction 
 

14.23 
(3.45) 

14.25 
(3.39) 

 13.82 
(3.29) 

13.82 
(3,32) 

-.03  .41*   .43** .00 

Educationally 
Enriching 
Experiences 
 

13.23 
(2.31) 

13.38 
(2.37) 

 12.84 
(2.47) 

13.33 
(2.35) 

-.15   .39** .05   -.49*** 

Perceptions of 
Supportive Campus 
Environment 
 

26.11 
(5.17) 

26.75 
(5.06) 

 25.85 
(5.28) 

26.24 
(5.03) 

-.64* .26 .51*  -.38* 

First-year Grades 5.78 
(1.69) 

6.20 
(1.61) 

 5.39 
(1.83) 

6.03 
(1.65) 

   -.42***    .39*** .17*    -.64*** 

a T-tests were performed between means of DE participants and Non-DE participants, by gender, and  between means of male and female participants, by DE 
participation status 
* p<.05; ** p<.01; *** p<.001 
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Table D-3. 
Differences in First-Year Student Engagement Outcomes and Grades, by DE Participation Status, by Prior  
Academic Achievement 
 

 Dual Enrollment  Non-Dual Enrollment Diff. 
(DE 

Women- 
DE Men) 

Diff. 
(DE Women- 

Non-DE 
Women) 

Diff. 
(DE Men- 
Non-DE 

Men) 

Diff. (Non-DE 
Women- 
Non-DE 

Men) 

Women 
(n= 814) 

Men 
(n= 366) 

 Women 
(n= 2393) 

Men 
(n= 1151) 

Active and 
Collaborative 
Learning  
 

 
15.61 
(3.23) 

 
16.10 
(3.20) 

  
15.30 
(3.22) 

 
15.75 
(2.92) 

  
 -.49** 

 
.31 

 
  .35** 

  
  -.45*** 

Student-faculty 
Interaction 
 

14.40 
(3.47) 

14.15 
(3.37) 

 13.96 
(3.41) 

13.70 
(3.20) 

.25   .44*   .45**  .26* 

Educationally 
Enriching 
Experiences 
 

13.10 
(2.40) 

13.46 
(2.30) 

 12.90 
(2.45) 

13.34 
(2.35) 

 -.36** .20 .12   -.44*** 

Perceptions of 
Supportive Campus 
Environment 
 

26.41 
(5.05) 

26.57 
(5.15) 

 25.90 
(5.34) 

26.24 
(4.94) 

-.16 .51 .33 -.34 

First-year Grades 5.46 
(1.64) 

6.40 
(1.56) 

 5.26 
(1.69) 

6.23 
(1.67) 

   -.94*** .20* .17*    -.97*** 

a T-tests were performed between means of DE participants and Non-DE participants, by gender, and  between means of male and female participants, by DE 
participation status 
* p<.05; ** p<.01; *** p<.001 
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Table D-4. 
Balance Test Results 
               Dual Enrollment                  Non-Dual Enrollment ASMD 
 Mean Std. Dev. Mean Std. Dev.  
Student Background Characteristics       
Sex: Female -.0247 1.01099 -.0242 1.01078 .00056 
Race (versus White)      
Latino/a   .0192 1.04837 .0085 1.02116 .01078 
Asian/API .0335 1.07731 .0281 1.06514 .00546 
Black  -.0065 .98452 -.0115 .97274 .00493 
Multi  .1137 1.37935 .0735 1.25909 .04020 
Other/declined to state  .0223 1.04279 .0177 1.03412 .00463 
Mother’s education  -.0439 1.00539 -.0299 .97955 .01407 
Father’s education  -.0697 .99674 -.0629 .99653 .00685 
Pre-college Academic Achievement and Traits      
SAT/ACT  -.1015 .99588 -.1099 1.06255 .00839 
HS grades  -.2572 1.07596 -.2746 1.13145 .01746 
# AP course subject areas  -.0637 .98711 -.1042 1.05202 .04047 
# Years HS English .04134 .9763 .04020 1.00345 .00140 
# Years HS Math -.0564 1.04413 -.0531 .99664 .00330 
# Years HS Science .0211 .96913 .0006 .95526 .02054 
# Years HS History -.0518 1.02443 -.0523 1.01071 .00048 
# Years HS Foreign Language .0231 .99294 .0084 1.01661 .01476 
# Years HS Art -.0575 .99785 -.0670 .99856 .00953 
Expectations for College      
HS academic concept -.0980 .99439 -.1079 .97871 .00999 
Expected college grades -.1494 .99958 -.1562 1.03181 .00676 
Degree aspirations -.0981 .99182 -.0948 .95482 .00328 
Expected difficulty: Paying for college expenses -.0535 1.00505 -.0530 .98711 .00050 
Expectations for Active and Collaborative Learning -.0846 1.00361 -.0790 .98379 .00563 
Expectations for Student-Faculty Interaction -.1088 1.04190 -.0825 1.02610 .02629 
Expectations for Educationally Enriching Experiences -.0740 1.00130 -.0779 1.02402 .00394 
Expectations of Supportive Campus Environment -.0209 .99227 -.0258 1.00151 .00486 
School Characteristics      
School Type (versus Public)       
Private  -.0951 .90282 -.0833 .91595 .01182 
Home school/other  .0471 1.17968 .0186 1.07500 .02853 
Class Size  .0632 1.02426 .0730 1.03793 .00986 
Interaction Terms      
Race:multi*HS grades .1294 1.49296 .0792 1.34620 .05026 
Race:multi*# Years HS History .1392 1.53478 .0860 1.34573 .05326 
HS grades* # Years HS Math -.2460 1.06546 -.2598 1.09580 .01378 
      
N 4638  4606   
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Table D-5. 
Estimated Effect of DE Course Participation on First-Year Grades by Student Engagement 

 

 Main Effects  Conditional Effects 
Variable Est. S.E. Sig.  Est. S.E. Sig. 
Active and Collaborative Learning        
Constant -.102 .033 ***  -.102 .033 *** 
Dual Enrollment Participation  -.015 .021   -.015 .021  
Active and Collaborative Learning .064 .010 ***  .119 .033 *** 
Interaction     -.036 .021  
        
Student-Faculty Interaction        
Constant -.096 .033 **  -.096 .033 ** 
Dual Enrollment Participation  -.020 .021   -.020 .021  
Student-Faculty Interaction .059 .011 ***  .069 .034 * 
Interaction     -.007 .021  
        
Educationally Enriching Experiences        
Constant -.102 .033 **  -.102 .033 ** 
Dual Enrollment Participation  -.015 .021   -.015 .021  
Educationally Enriching Experiences .006 .011   -.008 .034  
Interaction     .010 .021  
        
Perceptions of Supportive Campus 
Environment        

Constant -.102 .033 **  -.102 .033 ** 
Dual Enrollment Participation  -.014 .021   -.014 .021  
Perceptions of Supportive Campus Environment .040 .011   .009 .034  
Interaction     .021 .022  
* p<.05; ** p<.01; *** p<.001 
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