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EXECUTIVE SUMMARY

Dual enrollment programs enable high school students to enroll in college courses and
earn college credit. Once limited to high-achieving students, such programs are increasingly seen
as a means to support the postsecondary preparation of average-achieving students. Moreover,
though dual enrollment programs typically have been reserved for academically-focused stu-
dents, increasing numbers of career and technical education (CTE) programs are providing such
opportunities to their students.

Despite the popularity and growth of dual enrollment programs, little is known about their
efficacy. This report seeks to answer several questions regarding their effectiveness using rigorous
quantitative methods. We examine the impact of dual enrollment participation for students in the
State of Florida and in New York City. For both locations, we specifically examine postsecondary
outcomes for participating CTE students; in Florida, we also examine the outcomes of dual en-
rollment participation for all students. We provide evidence that dual enrollment is a useful strat-
egy for encouraging postsecondary success for all students, including those in CTE programs.

What is Dual Enrollment, and Why is it Appropriate for CTE Students?

Dual enrollment programs are collaborative efforts between high schools and colleges
in which high school students (usually juniors and seniors) are permitted to enroll in college
courses. These programs provide students with a challenging academic experience and the op-
portunity to earn college credit prior to high school graduation. Unlike in other programs such as
Advanced Placement and International Baccalaureate, dual enrollment students take actual col-
lege courses with a college syllabus, often on a college campus, rather than a college-level course
intended to be taken by high school students.

Today a variety of policymakers, authors, educators, and foundations argue that many
students, not only those with outstanding educational credentials, may benefit from participation
in a dual enrollment program. In their view, dual enrollment is presumed to lead to a long list
of positive outcomes for all participating youth, including increasing the academic rigor of the
high school curriculum; helping low-achieving students meet high academic standards; provid-
ing more academic opportunities and electives in cash-strapped, small, or rural schools; reducing
high school dropout rates and increasing student aspirations; helping students acclimate to col-
lege life; and reducing the cost of college for students.

This enthusiasm for expanding access to dual enrollment comes in part because dual
enrollment mirrors the goals of two prominent trends in education, both driven by low rates of
student success in college: increasing the rigor of secondary education and strengthening links be-
tween the secondary and postsecondary sectors. Dual enrollment is seen as addressing the need for
increased high school rigor because it enables students to take college courses prior to high school
graduation. And, as high schools and colleges partner to offer dual enrollment programs, propo-
nents hope that communication and collaboration between the two sectors will increase in general.

National Research Center for Career and Technical Education 1
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Dual enrollment has also become a component of many CTE programs because its goals
mirror those of a variety of CTE reforms, including upgrading the CTE curriculum and building
upon the promise and addressing the shortcomings of previous CTE reform efforts.

How Many Students Participate in Dual Enrollment?

Data on student participation in dual enrollment are only beginning to be collected. Ac-
cording to two 2005 reports from the U.S. Department of Education, 71 percent of U.S. high
schools and 51 percent of U.S. postsecondary institutions permitted high school students to take
college courses in 2002-03. In total, 813,000 secondary school students took a college-credit
course during the 12-month 2002-03 school year.

Though longitudinal data are unavailable, program-level data indicate that participation
in dual enrollment has increased in recent years. This growth is likely to continue. According to
a 2006 scan of state policies, 42 states have policies pertaining to dual enrollment. Some states
with standing legislation are considering revisions that would make dual enrollment accessible
to more students. At the federal level, the Secretary of Education’s Commission on the Future of
Higher Education has expressed support for the expansion of dual enrollment programs.

The Effectiveness of Dual Enrollment in Encouraging Postsecondary Persistence

Despite the popularity of dual enrollment, little is known about its effectiveness as a strat-
egy for increasing students’ postsecondary attainment. Two extensive reviews of the literature
found almost no evidence that dual enrollment contributed to students’ college access or academ-
ic success. Recent research has not increased our knowledge regarding dual enrollment’s effec-
tiveness either, as much of this work has been qualitative, exploring state policies or program fea-
tures. Although these studies have identified promising program practices and indicate that dual
enrollment may help students transition into college, they do not measure program effectiveness.

Studies that have attempted to look at dual enrollment outcomes tend to suffer from two
shortcomings. First, they generally lack comprehensive data to include in their outcomes analy-
ses, as few programs or states have comprehensive K-16 data systems. Second, they often do not
use rigorous statistical methods to control for preexisting student characteristics, even when such
data are available. Therefore, it remains unclear whether dual enrollment participation increases
students’ likelihood of entering college, preparedness for college-level work, or attainment of a
college degree. Moreover, no research has focused on its impact for CTE students.

Organization of the Report

This report uses statistical methods to examine the outcomes of dual enrollment partici-
pation for students in two large, well-established programs, one in Florida and one in New York
City. We use datasets that span both high school and college student outcomes, enabling us to
control for student characteristics. We pay particular attention to the impact of dual enrollment
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participation on students enrolled in CTE courses of study in high school.

The report is organized as follows. After describing the methodology used, we turn to
the findings for each program separately. The third section focuses on students in the State of
Florida. The outcomes analyses in this section address dual enrollment participation generally as
well as dual enrollment participation for CTE students specifically. The fourth section examines
outcomes for CTE students who participated in New York City’s College Now program. The fifth
section of the report examines whether certain groups of students, such as males or those from
low socioeconomic backgrounds, have different outcomes of participation in dual enrollment
programs. In the final section, we offer conclusions and implications for programs and policy.

Methods

The research questions for this study include the following:

1. What are the short-term effects of participation in a dual enrollment program, for all
students and for CTE students, as measured by high school graduation and college
enrollment rates?

2. What are the effects of participation in a dual enrollment program on all students’ and
CTE students’ initial entry into postsecondary education, such as enrollment intensity,
first-semester grade point average, and persistence to the second semester?

3. What are the long-term effects of participation in dual enrollment for all students and for
CTE students, as measured by their persistence into the second year of postsecondary
education, grade point average, and credit accumulation?

4. Do program effects vary by race/ethnicity, gender, socioeconomic status, or number of
dual enrollment courses taken?

To answer these questions, we analyzed two existing large-scale administrative datasets using
non-experimental methods, including ordinary least squares and logistic regressions.

The longitudinal nature of the data enabled us to control for preexisting student charac-
teristics. Limiting analyses to only CTE students also provided us with an additional level of
control for preexisting characteristics, because both CTE dual enrollment students and their non-
participating peers had technically-oriented goals while in high school. Although we assume that
these students are similar to one another in terms of motivation, career and academic aspirations,
and high school experiences, this restriction will not necessarily eliminate all preexisting differ-
ences. Without a randomized design, we were unable to control for all possibly important preex-
isting characteristics. Positive findings may therefore be due to unmeasured factors that are not
accounted for in our models rather than to dual enrollment participation. By not controlling for
important factors affecting the decision to participate in dual enrollment, it is possible that our
models may generate what appear to be positive impacts when in fact there are no such impacts
or there are negative impacts. Future research should seek additional control variables as well as
use experimental and quasi-experimental designs to establish a causal relationship between dual
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enrollment participation and educational outcomes.
Findings: Florida

Florida has a long-standing statewide dual enrollment program that is supported by state
legislation. All high school students in the state who meet eligibility criteria (a 3.0 grade point
average and passing the appropriate college placement exam for general education courses) must
be offered the opportunity to participate in dual enrollment.

The State of Florida maintains a comprehensive student unit-record system for all students
enrolled in the public education system. Using unique student identifiers, the data track students
over time and across secondary and postsecondary public institutions in Florida. For this study,
we had access to student records for the 2000-01 and 2001-02 high school graduating cohorts.
Variables in the dataset included all courses taken in high school and college; dual enrollment
courses and achievement in them; academic achievement measured as final high school grade
point average and semester grade point averages in postsecondary education; and demographic
information including age, gender, race/ethnicity, English language proficiency, and citizenship.

The State of Florida does not identify students as CTE concentrators. In order to deter-
mine which students were in CTE programs, we relied on the National Center for Education Sta-
tistics’ definition of CTE participants: those who had completed three or more credits in a Spe-
cific Labor Market Preparation (SLMP) area (such as Technology and Communications, Health
Care, or Business).

The analyses examined the impact of participation in dual enrollment on subsequent ma-
triculation into and persistence in Florida postsecondary institutions. We conducted the analyses
twice, once for all students in the state (to determine the effect of dual enrollment participation
generally) and once for only students in CTE programs (to determine the effect of dual enroll-
ment participation for this subgroup of students). The analyses included an array of control vari-
ables in order to minimize the influence of student characteristics (other than dual enrollment
participation) on outcomes.

We ran each model for (1) the entire sample and (2) only students categorized as being
in CTE programs of study. Then, because some authors have suggested that dual enrollment
programs spanning multiple semesters may be more effective in improving outcomes for middle-
achieving students, we conducted a second set of analyses that accounted for students’ participa-
tion intensity, defined as the number of dual enrollment courses taken.

We found a positive relationship between dual enrollment participation and short- and
long-term outcomes for both the full sample and the CTE sub-sample. Dual enrollment was posi-
tively related to students’ likelihood of earning a high school diploma. For the full sample, stu-
dents were 4.3 percent more likely than their peers to earn a diploma. CTE students who partici-
pated in dual enrollment were 1 percent more likely than their peers to earn a high school diploma.
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Participation in dual enrollment was positively related to enrollment in college for
both the full sample and the CTE students. Dual enrollment participation also increased the
likelihood of initially enrolling in a four-year institution (by 7.7 percent for all students and
8.6 percent for CTE students). For students who enrolled in postsecondary education, dual
enrollment participation was also positively related to their likelihood of enrolling full-time.

Dual enrollment students, whether in the full sample or the CTE sub-sample, were
statistically significantly more likely to persist in college to a second semester. They also
had statistically significantly higher postsecondary grade point averages one year after high
school graduation. The difference ranges from as low as 0.21 points for all students to as high
as 0.26 points for CTE students only.

Of those students ever enrolled in postsecondary education, dual enrollment par-
ticipation was positively associated with their likelihood of remaining enrolled two years
after graduating from high school. Dual enrollment students’ grade point averages after
two years of college were also statistically significantly higher than their non-participating
peers. Both of these relationships held true for the full sample and the CTE sub-sample.

The relationship between dual enrollment participation and grade point average contin-
ued throughout students’ postsecondary careers. Dual enrollment students’ cumulative college
grade point averages three years after high school graduation were statistically significantly
higher than those of their non-participating peers. Finally, dual enrollment students had
earned more postsecondary credits three years after high school graduation (indicating that
they had made more progress toward a degree). For the full sample, dual enrollment students
had earned 15.1 more credits than their non-dual enrollment peers. CTE dual enrollment students
had earned 15.2 more credits than their non-dual enrollment CTE peers. Although some of these
credits were likely earned through dual enrollment, it is also likely that some were earned after
matriculation into postsecondary education.

Participation intensity had little impact on short- and long-term outcomes, however. The
statistically significant effect of dual enrollment participation versus non-participation generally
remained the same, regardless of whether students took one, two, three or four, or five or more
dual enrollment courses.

Findings: New York City

New York City’s public university system, the City University of New York (CUNY), has
a long-standing dual enrollment program, College Now. Every two- and four-year college in the
CUNY system and nearly 300 high schools are involved. Between 2001 and 2006, 113,796 stu-
dents participated in College Now.

The data collected from College Now come from two sources—the College Now office
and the City University of New York’s Office of Institutional Research. We had access to data
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on students who graduated from any of the 19 vocational high schools in New York City and
enrolled in CUNY in 2001 and 2002. The dataset included demographic variables, College Now
courses taken by students and grades earned, information on students’ high school academic per-
formance, and semester-by-semester information on credits attempted, credits earned, and grades
in all courses taken throughout the CUNY system.

The analyses examined the impact of participation in College Now on matriculation into
and persistence in CUNY for CTE students. We ran each regression for the entire sample, com-
paring students with any degree of participation in College Now to their nonparticipating peers.
Then, as with Florida, we conducted a second set of analyses that accounted for students’ partici-
pation intensity.

Though not as consistently as in Florida, we also found positive short- and long-term out-
comes of dual enrollment participation in New York City. College Now participants were more
likely than their peers to pursue a bachelor’s degree. College Now participation was also
positively related to students’ first-semester grade point averages. College Now participants
had first-term grade point averages 0.133 points higher than those of non-participants. Finally,
College Now participation was positively related to students’ overall progress toward a de-
gree. Three-and-a-half years after their initial enrollment in postsecondary education, College
Now participants had earned significantly more college credits than their non-participating peers.

Unlike in Florida, we did find some influence of participation intensity in New York.
Specifically, the positive relationship between College Now participation and first-semester GPA
seems to be due to the impact of taking two or more courses, rather than on participation more
generally. Additionally, although College Now participation by itself did not influence student
full-time enrollment, students who took two or more College Now courses were 3.5 percent more
likely to enroll full-time than non-participants (a statistically significant difference), whereas stu-
dents who took one course were no more likely to do so. Intensity of participation appears to be
more important for long-term outcomes. All three long-term outcome variables (persisting to the
second year of college, grade point average after four semesters, and progress toward a degree)
were positively related to College Now participation when intensity was taken into effect.

Findings: Outcomes for Sub-groups

Part of the argument for expanding access to dual enrollment programs is based on an as-
sumption that some types of students, particularly low-income or low-achieving students, may
benefit from early exposure to the demands of college courses. This argument is based on evi-
dence that such groups typically have less-positive postsecondary outcomes than their more ad-
vantaged peers and on a desire to help eliminate these gaps in college achievement. Thus, we ex-
amined whether the positive findings were particularly strong for certain sub-groups of students.

We ran separate regressions of the impact of dual enrollment for each of three sub-groups
and then tested whether each group demonstrated similar marginal effects, using a standard #-test
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at 5 percent levels. Statistical differences in effects can be treated as differences in gains from
dual enrollment participation for the various sub-groups. Our analyses focused on differences in
terms of gender (since males are increasingly underrepresented in higher education), high school
achievement, and socioeconomic status.

Given the limited size of our New York City sample, we could examine differences only
in outcomes in terms of gender. We found no significant differences between males and females.
In Florida we were able to run analyses for all of the sub-groups. We found that, in many cases,
male and low-income students benefited more from dual enrollment participation than
their peers. On some measures, students with lower high school grades also benefited to a great-
er extent than students with higher grade point averages. On some measures, these sub-group
differences were true for both the full sample and the CTE sub-sample; on other measures, the
differences were found only for the full sample.

Conclusions and Implications

The findings provide an encouraging, though not definitive, picture of dual enrollment as
a strategy for encouraging student access to and persistence in postsecondary education. We find
positive effects from participation in all areas, and though we would encourage future research to
use additional control variables for student background and motivation, we believe there is evi-
dence that dual enrollment can be an effective transition strategy for a range of students.

The findings have implications for policy and programs. First, they indicate that the
spread of dual enrollment programs may be warranted and that states and programs should con-
sider ways to encourage participation for a broad range of students. However, additional research
is needed to further establish the efficacy of dual enrollment as a promising high school and CTE
reform strategy, including analyses using randomized or quasi-experimental designs to eliminate
some of the shortcomings of our regression analyses and further examining sub-group differ-
ences in outcomes in order to better understand which groups of students may benefit most from
dual enrollment participation.

The implications of the findings presented in this report can be seen as pertaining to two
separate arenas: dual enrollment generally, and CTE reform. These are as follows:

Dual Enrollment

1. Because dual enrollment participation can benefit a range of students, expand currently
restrictive eligibility requirements for dual enrollment.

2. Consider creating dual enrollment sequences since our findings suggest that students ben-
efit from taking more than one dual enrollment course.

3. Expand outreach to underserved populations and provide dual enrollment courses tuition-
free for low-income students (if not for all students) in order to ensure that such students
are able to take advantage of dual enrollment opportunities.

National Research Center for Career and Technical Education 7
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CTE Programs

1. Expand dual enrollment options for CTE students, particularly in places where these stu-
dents are not currently offered dual enrollment opportunities.

2. Continue to integrate dual enrollment into CTE pathways and programs.

In conclusion, we present very encouraging, though not definitive, findings that dual en-
rollment participation is related to positive postsecondary outcomes. This positive association is
particularly strong for groups of students who are struggling in postsecondary education, espe-
cially males and low-income students.
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INTRODUCTION

Dual enrollment programs enable high school students to enroll in college courses and
earn college credit. Once limited to high-achieving students, these programs are increasingly
seen as a means to also support average-achieving students’ preparation for postsecondary edu-
cation. Moreover, though they typically have been reserved for academically-focused students,
increasing numbers of career and technical education (CTE) programs are providing dual enroll-
ment opportunities to their students.

Despite their popularity and growth, little is known about the efficacy of dual enrollment
programs. Do they help students better prepare for college? Do students who participate in dual
enrollment enter and succeed in postsecondary education at rates higher than their peers who do
not participate? Remarkably, there has been little research addressing these important questions.

This report seeks to answer some of these questions using rigorous quantitative methods.
It examines the impact of dual enrollment participation on students in the State of Florida and
in New York City. In both locations, we specifically examine postsecondary outcomes for CTE
students, and in Florida we also examine those outcomes for all student participants. Our find-
ings thus make a valuable contribution to the research and policy literature, providing evidence
that dual enrollment is a useful strategy for encouraging postsecondary success for all students,
including those in CTE programs.

What is Dual Enrollment, and Why is it Appropriate for CTE Students?

Dual enrollment programs are collaborative efforts between high schools and colleges
through which high school students (usually juniors and seniors) are permitted to enroll in col-
lege courses. Often credit earned in these courses also counts towards high school graduation
requirements, an arrangement referred to as dual credit. In other cases, students earn only college
credit. Under both arrangements, students are simultaneously enrolled in high school and col-
lege—thus, they are dually enrolled in the two institutions.' The college credit earned through
dual enrollment is recorded on the students’ college transcripts, just as it would be if they were
regularly matriculated college students.

Like other credit-based transition programs such as Advanced Placement (AP) and Inter-
national Baccalaureate (IB), dual enrollment programs provide students with a challenging aca-
demic experience and the opportunity to earn college credit prior to high school graduation. Un-
like these other programs, however, dual enrollment students take an actual college course with
a college syllabus, often on a college campus, rather than a college-level course intended to be
taken by high school students. Achievement in dual enrollment courses is measured by the final

1 For simplicity’s sake, we refer to all programs that allow high school students to enroll in college
courses as dual enrollment programs. For a more nuanced description of the defining features of these
programs and other credit-based transition programs, see Bailey and Karp (2003) and Karp, Hughes, Fer-
min, and Bailey (2004).

National Research Center for Career and Technical Education 9



The Postsecondary Achievement of Participants in Dual Enrollment

course grade, rather than the score received on an examination.

Dual enrollment programs vary widely in their structure and targeted students. They may
be taught on a high school campus or at a college, by regular college professors or high school
teachers certified as college adjuncts, and include college and high school students or high school
students only. They vary in their eligibility requirements and target population. Sometimes, these
variations are regulated by state policies; other times, program structure is determined through
cooperative agreements between high schools and colleges.

As noted, dual enrollment programs have existed for many years but have typically tar-
geted only the most advanced students. In recent years, increasing attention has been paid to the
potential of dual enrollment programs to improve student outcomes for a wider range of young
people. A variety of policymakers, authors, educators, and foundations have argued that many
students, not only those with outstanding educational credentials, may benefit from participation
in such programs. In their view, dual enrollment is presumed to lead to many positive outcomes
for participating youth, including:

» Increasing the academic rigor of the high school curriculum, particularly for advanced
students who complete their graduation requirements prior to the end of their senior year
(American Association of State Colleges and Universities [AASCU], 2002; Boswell,
2001; Martinez & Bray, 2002).

* Helping low-achieving students meet high academic standards and lowering the need for
remediation in postsecondary institutions (AASCU, 2002; Martinez & Bray, 2002; Na-
tional Commission on the High School Senior Year [NCHSSY], 2001).

*  Providing more academic opportunities and electives in cash-strapped, small, or rural
schools (AASCU, 2002; Boswell, 2001; Venezia, Kirst, & Antonio, 2003).

»  Reducing high school dropout rates and increasing student aspirations, particularly for
students who do not have college-going role models in their families or communities, by
providing them with challenging, motivating coursework (AASCU, 2002; Boswell, 2002).

* Helping students acclimate to college life by exposing them to the reality of postsecond-
ary education (Martinez & Bray, 2002; Venezia et al., 2003).

* Reducing the cost of college by enabling students to earn college credit (in many cases
for free) and shortening their time to degree (AASCU, 2002; Boswell, 2001; Martinez &
Bray, 2002).

As we will see later in this report, evidence that these outcomes actually accrue through
dual enrollment participation is sparse. However, dual enrollment’s potential benefits for many
students of varying academic backgrounds have been attractive to many educators and policy-
makers. In part, this is because dual enrollment mirrors the goals of two prominent trends in edu-
cation: increasing the rigor of secondary education, and improving links between the secondary
and postsecondary sectors.
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Both of these trends are driven by low rates of student success in postsecondary educa-
tion. There is substantial evidence that, despite students’ desire to obtain college degrees (Nation-
al Center for Education Statistics [NCES], 2004) and the economic benefits of doing so (Grubb,
2002; NCES, 2003), many young people will not earn postsecondary credentials. According to
the National Center for Education Statistics (NCES) (2005), almost two-thirds of high school
graduates enter postsecondary schools immediately after high school. Yet many young adults do
not attain a postsecondary credential. In 2003, 57 percent of high school graduates aged 25-29
had completed some college, but only 28 percent held a bachelor’s degree (NCES, 2005).

In addition to the low rates of persistence and graduation, many students entering post-
secondary education are unprepared for college-level work. Though they may have successfully
completed high school requirements, many are placed into remedial or developmental course-
work. In essence, such students are in college without actually being “in college”—without tak-
ing college-level courses (Deil-Amen & Rosenbaum, 2002). Nearly 60 percent of the first-time
community college students in the National Education Longitudinal Study of 1988 (NELS:88)
took at least one remedial course, as did 29 percent of first-time students in public four-year insti-
tutions (Attewell, Lavin, Domina & Levey, 2000).

A consequence of high remediation rates is that the time it takes for students to earn their
degree is extended, often forcing students to take out additional loans or forgo more future wages
than if they had immediately entered credit-bearing courses. Perhaps most importantly, students
required to take many remedial courses are more likely to drop out of college before receiving a
degree than their counterparts who need less remediation (Deil-Amen & Rosenbaum, 2002).

Dual enrollment is seen by its proponents as addressing the need for greater high school
rigor because it enables students to take college courses prior to high school graduation. And be-
cause dual enrollment programs demand that colleges and high schools work together, such propo-
nents also anticipate that communication and collaboration between the two sectors will increase.
Thus, they hold, dual enrollment may simultaneously prepare students for the academic demands
of postsecondary education and create a seamless transition between high school and college.

These arguments and educational trends have set the stage for expanding dual enrollment
to students not at the top of the academic achievement hierarchy. But to include CTE students—
who in previous eras may have been seen as not needing to be prepared for college—seems to be
an even larger departure from dual enrollment as it traditionally has been envisioned. However,
dual enrollment has become a component of many CTE programs, since it reflects the goals of a
variety of CTE reforms.

First, dual enrollment helps upgrade the CTE curriculum. With the increasing recogni-
tion that postsecondary credentials are necessary for entry into even many non-professional jobs,
CTE educators and advocates have argued that career and technical programs must increase their
academic rigor (Weiner, 2005). CTE students can no longer be prepared only to enter the work-
force immediately after high school; they must also have the academic skills to attend college if
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they desire. As with upgrading the high school curriculum more generally, dual enrollment may
help increase the rigor of CTE program curricula.

Second, dual enrollment builds upon the promise and addresses the shortcomings of
previous CTE reform efforts, particularly the Tech Prep program. A key shortcoming of Tech
Prep was that students often did not benefit from its credit-in-escrow or articulated coursework
model (Bragg, 2001; Hughes, Karp, Fermin, & Bailey, 2005). Many Tech Prep programs are now
turning to dual enrollment courses rather than articulated coursework as a way to provide CTE
students with high-level academic and technical experiences. Support for this approach is seen
in a variety of national initiatives. In 2003, the federal government proposed replacing the Carl
D. Perkins Vocational and Technical Education Act with the Secondary and Technical Education
Act. A cornerstone of the proposed legislation was the expansion of dual enrollment opportuni-
ties for students in technical courses of study (Office of Vocational and Adult Education [OVAE],
2003). Though the proposed legislation was not passed, more recent efforts have sought to in-
clude dual enrollment in CTE. For example, the U.S. Department of Education’s College and
Career Transitions Initiative (CCTI) encourages the creation of career pathways that include dual
enrollment experiences for students.

Finally, dual enrollment enables high schools to offer students CTE opportunities without
having to invest in costly technical equipment. Many schools, particularly those in small or cash-
strapped districts, cannot afford the equipment necessary to prepare students for technical fields,
but community colleges often invest in such equipment. By enabling high school students to take
courses on a college campus where such resources are available, high school CTE programs can
expand options for students without additional drain on their resources.

How Many Students Participate in Dual Enrollment?

Data on student participation in dual enrollment are only beginning to be collected. In
2002-03, 11,700 U.S. public high schools—71 percent—offered courses for dual credit (Waits,
Setzer, & Lewis, 2005). That same year, 51 percent of Title IV postsecondary institutions per-
mitted high school students to enroll in college credit courses (Kleiner & Lewis, 2005). In total,
813,000 students took a college credit course during the 12-month 2002-03 school year (Kleiner
& Lewis, 2005).

Though longitudinal data are unavailable, program-level data indicate that participation
has increased in recent years. In New York City, the number of students participating in the City
University of New York’s College Now program increased 70 percent between 2001 and 2004
(“Partnership for Student Achievement,” n.d.). By 2003-04, there were over 13,000 enrollments in
college-credit College Now courses. In Texas, the percentage of high school students taking dual
enrollment courses grew from 4.8 percent to 15.6 percent between 1990-91 and 2001-02 (O’Brien
& Nelson, n.d.). The number of Florida students participating in dual enrollment grew from
27,689 in 1988-89 to 34,273 in 2002-03 (“Florida Dual Enrollment Participation Data,” n.d.).
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This growth is likely to continue. According to the most recent analysis of state policies,
42 states have policies pertaining to dual enrollment (Western Interstate Commission for Higher
Education, 2006). Some states with standing legislation are considering revisions that would
make dual enrollment accessible to more students. For example, in 2005, Tennessee considered
legislation that would use state lottery proceeds to fund student tuition in dual enrollment pro-
grams. Other states are making dual enrollment a key piece of their high school reform efforts.
New Jersey implemented its Twelfth Grade Option program to make the senior year of high
school more meaningful to students. Students can participate in a variety of enrichment activities,
with dual enrollment participation being one of the most prominent and popular. The National
Governors Association (2005) has also expressed its support for dual enrollment as a high school
reform strategy. At the federal level, the Secretary of Education’s Commission on the Future of
Higher Education (2006) has expressed support for the expansion of dual enrollment programs.

The Effectiveness of Dual Enrollment in Encouraging Postsecondary Persistence

Despite the popularity of dual enrollment programs, little is known about their effective-
ness as a strategy for increasing students’ postsecondary attainment. In an extensive review of
the literature, Bailey and Karp (2003) found almost no evidence that dual enrollment contributed
to students’ college access or academic success. After reviewing 45 articles and reports on dual
enrollment, they determined that few studies have explored student outcomes, making it difficult
to discern whether participants succeed in college at rates higher than their peers. The studies of
dual enrollment outcomes that Bailey and Karp did identify rarely accounted for confounding
factors such as student characteristics, prior student achievement, or student motivation.

More recent research has not increased our knowledge regarding dual enrollment’s effec-
tiveness. Much of this work has been qualitative, exploring state policies (Hoffman, 2005; Karp,
Bailey, Hughes & Fermin, 2004, 2005) or program features (Hughes et al., 2005). These studies
have identified promising program practices and indicate that dual enrollment may help students
transition into college. One study of a technical dual enrollment program focusing on the health
professions, for example, found that the program was implemented as intended and seemed to
encourage students to pursue postsecondary education in health-related fields (Hughes et al.,
2005). None of these studies, however, measured program effectiveness.

A recent review of the literature (Lerner & Brand, 2006) drew similar conclusions. In
reviewing 22 studies on dual enrollment and similar programs, most conducted by programs
themselves, the authors found that few studies effectively measured program outcomes. This was
often due to a lack of adequate data or a focus on qualitative aspects of program implementation
rather than measurable student outcomes.

Studies that attempt to look at dual enrollment outcomes tend to suffer from two short-
comings. First, they generally lack comprehensive data to include in their outcomes analyses.
Few studies are able to track students from high school into postsecondary education, as few pro-
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grams or states have comprehensive K-16 data systems.” As a result, analyses of dual enrollment
either focus on high school completion and other short-term outcomes or examine long-term out-
comes but cannot control for differences between dual enrollment and non-dual enrollment stu-
dents at the high school level. They may also focus on very small programs, using datasets with
small numbers of students, thereby limiting their generalizability.

Second, dual enrollment studies often do not use rigorous statistical methods to control for
preexisting characteristics, even when such data are available. For example, many studies com-
pare the college success rates of dual enrollment students to their non-dual enrollment peers with-
out examining possible reasons for success outside of dual enrollment participation. They do not
take into account student success in high school or other characteristics that may influence college
success independently of dual enrollment participation. This may be due to lack of data, as previ-
ously discussed, or lack of capacity at the program or state level to undertake such analyses.

Some attention is now being paid to examining dual enrollment outcomes using compre-
hensive data sets and rigorous methods. The City University of New York (CUNY), which runs the
large College Now dual enrollment program, has done some preliminary analyses of student out-
comes, and though this work is unpublished and was conducted for internal purposes, it is the most
thorough investigation of dual enrollment outcomes to date. Controlling for student characteristics,
these analyses found that dual enrollment participants had a greater likelihood than their CUNY
classmates of persisting to a third semester of college (Michalowski, 2006; Skadberg, 2005).

Research conducted in Florida indicates that dual enrollment may encourage student
success in college. Among students who had high school grade point averages of 3.0 or higher
and enrolled in a community college the fall following high school graduation, dual enrollment
participants were more likely to earn an associate degree within four years than non-participants
(Florida Department of Education, 2004). However, this study examined only a small sample of
students and did not use statistical techniques to control for preexisting student characteristics.

Overall, it remains unclear whether dual enrollment participation increases students’ like-
liness to enter college, preparedness for college-level work, or attainment of a college degree.
Moreover, no research focuses on the impact of dual enrollment participation on CTE students.

Organization of the Report

This report employs statistical methods to examine the outcomes of dual enrollment par-
ticipation for students in two large, well-established dual enrollment programs, one in Florida
and one in New York City. It uses datasets that span both high school and college, enabling us to
control for student characteristics. We pay particular attention to the impact of participation on
students enrolled in CTE courses in high school. Thus, this study makes two unique contribu-
tions to the literature: it provides one of the first comprehensive, rigorous examinations of dual

2 This fact has been discussed at length elsewhere in reference to college transition issues; see the
Data Quality Campaign, www.dataqualitycampaign.org, for more details.
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enrollment outcomes and the first examination of the impact of dual enrollment participation on
CTE students. Both of these contributions should help inform current policy and programmatic
debates regarding the appropriateness of expanding dual enrollment to a wider range of students.

The remainder of the report is organized as follows. The next section describes the meth-
odology of the study. It outlines our research questions and describes our statistical methods,
including the advantages and disadvantages of the non-experimental design used. It then turns to
the findings for each program.

The third section focuses on students in the State of Florida. This section describes dual en-
rollment in Florida, the dataset used for our analyses, and demographic characteristics of the sam-
ple. The outcomes analyses in this section address dual enrollment participation generally as well as
dual enrollment participation for CTE students specifically, and provide demographic information
for both groups of students. This section then provides short- and long-term outcomes analyses for
all dual enrollment students compared to their non-dual enrollment peers and for CTE students who
participated in dual enrollment compared to their CTE peers who did not participate in the program.

The fourth section examines outcomes for CTE students who participated in New York
City’s College Now program. It describes the program and our dataset, the variables included in
the analysis, and the demographic characteristics of our sample. Finally, it provides short- and
long-term outcomes.

The fifth section of the report examines whether certain groups of students have different
outcomes from dual enrollment participation. The study is particularly interested in whether dual
enrollment can increase postsecondary success for male students and students from low socio-
economic backgrounds, given these groups’ underrepresentation in higher education. The final
section of the report offers conclusions and implications for programs and policy.

National Research Center for Career and Technical Education 15






The Postsecondary Achievement of Participants in Dual Enrollment

METHODS

The research questions for this study address the gap in the literature regarding the impact
of dual enrollment participation, particularly for CTE students. They include:

1. What are the short-term effects of participation in a dual enrollment program, for all
students and for CTE students, as measured by high school graduation and college
enrollment rates?

2. What are the effects of participation in a dual enrollment program on all students’ and
CTE students’ initial entry into postsecondary education, such as enrollment intensity,
first-semester grade point average, and persistence to the second semester?

3. What are the long-term effects of participation in dual enrollment for all students and for
CTE students, as measured by their persistence into the second year of postsecondary
education, grade point average, and credit accumulation?

4. Do program effects vary by race/ethnicity, gender, socioeconomic status (SES), or
number of dual enrollment courses taken?

To answer these questions, we analyzed existing large-scale administrative datasets.
These analyses used non-experimental methods, including ordinary least squares and logistic
regressions, and controlled for various student and school characteristics. However, some im-
portant student characteristics—such as motivation—were not available in our datasets. If dual
enrollment participants are fundamentally different from non-participants even after adjusting
for observable covariates, then the estimated effect of the program may, in part, be attributable to
preexisting differences in unmeasured or unobserved student factors.

In this section, we describe the datasets and methods used and provide an overview of the
advantages and disadvantages of our general approach. In later sections, we discuss each dataset
individually and provide additional details specific to the dataset under discussion.

Datasets

The study used data on two large dual enrollment programs, one in New York City and
the other in Florida. The New York City dataset included 2,303 records, and the Florida dataset
included 299,685. The New York dataset included only students who attended one of New York
City’s 19 vocational high schools and enrolled in the City University of New York (CUNY) after
graduation. In contrast, the Florida dataset had records for all students enrolled in a Florida pub-
lic high school, whether they were CTE students or not.

Both datasets contained student unit records, allowing us to track individual students
over time. Each dataset included two cohorts of students and followed those students for up to

3 It did not, however, provide postsecondary data for students who enrolled in college in a private
institution or outside of the state.
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four years of postsecondary enrollment. Both also included variables that enable researchers to
control for students’ high school academic performance, socioeconomic status, and high school
experiences, though to varying extents. We were also able to obtain high school- and neighbor-
hood-level information from the Common Core Dataset (CCD) and the 2000 Census using high
school identifiers and zip codes.

Empirical Strategy

We undertook separate analyses of each of the datasets. For New York City, we exam-
ined only the effects of dual enrollment participation for CTE students as compared to their CTE
peers who did not participate in dual enrollment. For Florida, we were able to run two sets of
analyses: one comparing all dual enrollment participants to non-dual enrollment participants, and
one comparing only CTE dual enrollment students to their CTE peers who did not participate
in dual enrollment. In addition, because the New York City data included only students who en-
rolled in the City University of New York, we were unable to analyze the impact of dual enroll-
ment on high school outcomes. The Florida data, however, enabled us to explore some short-term
dual enrollment outcomes such as high school diplomas earned; the Florida data also enabled us
to compare students who did not enroll in postsecondary education to their peers who did so.

Prior to conducting the impact analyses, we conducted descriptive analyses using both
datasets. We examined the types of students who enrolled in dual enrollment compared to those
who did not in terms of their preexisting demographics (age, race/ethnicity, gender, limited Eng-
lish proficiency, citizenship, SES) and academic characteristics (high school grades, several test
scores). We also compared these groups in terms of educational outcomes such as high school
graduation, college enrollment, intensity of college attendance, and educational outcomes, includ-
ing first-semester grade point average, course completion, retention, transfer, and credit accrual.
In all of these comparisons, we used standard statistical estimators (means and standard errors).

Then we used a regression-adjusted approach to examine the effectiveness of dual enroll-
ment in both states, using STATA statistical software. This non-experimental method allows us
to adjust for observable differences between dual enrollment and comparison students. The basic
form of the model is:

¥i = Bo + B1DE; + B, X; +B3Z; +¢;

where y. is the outcome variable of interest; DE equals 1 if the student participated in dual en-
rollment and 0 otherwise; X. and Z, are vectors that include student and high school characteris-

tics, respectively; €. is a random error term that captures the effect of unmeasured factors; and

i

Bo,By,P,, and Py are parameters to be estimated. Although $,,p,, and B, are important param-

eters, the main interest here is 3, , the impact of dual enrollment on student educational outcomes.
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For each outcome variable of interest, we conducted a series of regressions. First, we
conducted a baseline analysis using the outcome variable as the dependent variable and the in-
dicator for dual enrollment student or not (DE)) as the main independent variable. Then, in order
to adjust for observable and high school differences between dual enrollment and comparison
students, we added a series of covariates to the analysis (X, and Z). These included factors such
as race/ethnicity, gender, limited English proficiency, high school grade point average, and high
school quality indicators.*

We estimated the parameters in the equation above using ordinary least squares and lo-
gistic regression for continuous and binary outcomes respectively. However, the parameters of
a logistic regression are not the marginal effects (Maddala, 1983)—i.e., the percentage increase
in the dependent variable given a unitary increase in an independent variable, holding the other
independent variables constant. Therefore, we computed and report marginal effect to provide
a clearer interpretation of the magnitude of the effects that dual enrollment participation had on
educational outcomes. In addition, we report Huber-White robust standard errors to account for
correlations of error terms across observations (White, 1980).

Advantages and Disadvantages of the Study Design

As noted, the non-experimental nature of this study’s design has methodological strengths
and weaknesses. Some of these are specific to the individual datasets and are discussed in detail
later. More generally, the study greatly improves on methodologies used in previous examina-
tions of dual enrollment outcomes. First, the longitudinal nature of the data enables us to control
for preexisting student characteristics, something that most other studies have been unable to do.
Most importantly, we can control for the fact that in general, dual enrollment students are more
successful in high school than their non-dual enrollment peers. Longitudinal data also allow us to
follow students beyond high school graduation and examine longer-term impacts of participation
in dual enrollment.

Limiting analyses to only CTE students also provides us with an additional level of con-
trol for preexisting characteristics. In the CTE analyses, we knew that all of the students—both
in the control and dual enrollment groups—had technically-oriented goals while in high school,
as both groups of students elected to participate in CTE-focused curricula. Therefore, we would
expect them to be similar (though not necessarily identical) in terms of motivation, career and
academic aspirations, and high school experiences. We believe that comparing CTE students may
help to minimize any potential bias due to self-selection into dual enrollment, although this re-
striction will not necessarily eliminate all preexisting differences.

The large sample sizes and presence of students from two programs enable us to generalize
our results to a larger population than would be possible using data from only one or two colleges.
This is particularly true for the Florida dataset, which includes all high school students in the state.

4 Due to the restricted sample size in New York, we selected these covariates using correlation
matrices to determine which indicators had potentially confounding effects in the analyses.
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However, the design does have some shortcomings. The largest of this is our inability to
control for all potentially important preexisting characteristics, given that we do not have a ran-
domized, or experimental, design. Although we include controls for student characteristics such as
academic achievement and demographic background in our models, we are limited by the variables
contained in the dataset. These variables, though well-established and commonly used in research,
are imperfect. For example, socioeconomic status (SES) is a complex concept that includes family
income as well as family educational background and cultural resources. The variables available
to us to measure SES are measures such as students’ receiving free or reduced lunch in middle
school—a proxy measure for family income that does not capture all aspects of SES. Thus, other
features of student SES that might influence a student’s choice to take a dual enrollment course or
postsecondary outcomes may not be captured in the models. Likewise, although we can account to
a degree for prior academic achievement, we cannot account for unmeasured characteristics such
as motivation that may influence students’ likelihood of entering and persisting in college.

Given these shortcomings, it is important to interpret the results with caution. Positive
findings may well be due to student participation in dual enrollment. However, it is important to
recognize that other unmeasured factors, such as student motivation or parental encouragement
and support, are likely correlated with participation in dual enrollment and are also likely to gen-
erate a positive effect. By not controlling for important factors affecting a student’s decision to
participate in dual enrollment, it is possible that our models may generate what appear to be posi-
tive impacts when in fact there are no such impacts or there are negative impacts. In other words,
if dual enrollment participants are fundamentally different from non-participants even after ad-
justing for observable covariates, then the estimated effect of the program may, in part, be attrib-
utable to preexisting differences. Future research should seek additional control variables as well
as use experimental and quasi-experimental designs to establish a causal relationship between
dual enrollment participation and educational outcomes.
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FINDINGS: FLORIDA

Florida has a long-standing statewide dual enrollment program supported by state legisla-
tion. All students in the state who meet the eligibility criteria must be offered the opportunity to
participate in dual enrollment. In Florida, dual enrollment is generally targeted at high-achieving
students, with the state requiring that participants have an unweighted grade point average of 3.0.
There is one exception to this, codified in state law, permitting students to take courses that do
not lead to an Associate’s degree (such as courses leading to technical certificates) if they have an
unweighted GPA of 2.0; these courses may still generate college credits, however, and thus are
included in our analyses. Students must also pass the college placement test in the subject area in
which they will be taking a dual enrollment course in order to participate in the program.

In Florida, dual enrollment may occur either on a college campus or at the high school.
Students take an array of courses, most frequently general education courses. The specific cours-
es offered for dual enrollment are determined through joint agreements between colleges and
local high schools. Dual enrollment in Florida is within the purview of community colleges, and
the vast majority of dual enrollments occur in two-year rather than four-year institutions.

The number of Florida students participating in dual enrollment grew from 27,689 in 1988-
89 to 34,273 in 2002-03 (Florida Dual Enrollment Participation Data, n.d.). According to the Flor-
ida Legislature’s Office of Program Policy Analysis and Government Accountability, 17 percent of
the 2002 graduating high school class took at least one dual enrollment course (Fletcher, 2006).

Florida Dataset

The State of Florida maintains a comprehensive student unit record system for all stu-
dents enrolled in the state’s public education system in its K-20 Education Data Warehouse.
(Florida is a leader in this area, and many other states are now making efforts to emulate Flori-
da’s Data Warehouse.) The Data Warehouse is a rich dataset extracted from multiple sources that
follows students from their first years in public school through postsecondary education. Using
unique student identifiers, the data track students over time and across secondary and postsec-
ondary public institutions in Florida.

For this study, we had access to student records for the 2000-01 and 2001-02 high school
graduating cohorts. This included all students in these cohorts: both CTE and non-CTE students
and dual enrollment participants and non-participants. The sample included 299,685 students.

The Florida dataset includes a rich array of high school and postsecondary variables.
These include all courses taken in high school and college; dual enrollment courses and achieve-
ment in these courses; academic achievement measured as final high school grade point average
and semester grade point averages in postsecondary education; and demographic information in-
cluding age, gender, race/ethnicity, English language proficiency, and citizenship.
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The State of Florida does not identify students as CTE concentrators in their data. In or-
der to determine which students were enrolled in career and technical programs, we relied on the
NCES definition of CTE participants: those who had completed three or more credits in a Spe-
cific Labor Market Preparation (SLMP) area (such as Technology and Communications, Health
Care, or Business). Thus, we adhered to the NCES definition of occupational concentrators
(Levesque, 2003a, 2003b).

Using the data files provided by the State of Florida, we used the Secondary School Tax-
onomy created by NCES to assign each high school and college course included in the dataset
to a labor market preparation area. A dual enrollment course in a labor market preparation area
could count as one of the three courses. We then coded transcript data to determine if they had
taken three or more credits in the same area, creating a categorical variable identifying which
students had done so (CTE students) and which had not (non-CTE students).

The dataset had many advantages, most notably its size and completeness. However, it
did have some shortcomings. First, it included only students enrolled in Florida’s public postsec-
ondary institutions. Students who matriculated into colleges outside the state or private institu-
tions in Florida were not included in the postsecondary variables. In other words, these students
appeared not to have attended college, when in fact, they may have enrolled in a private college
or one outside the state.

Second, while we have students’ final high school grade point averages, we do not have
their academic achievement prior to their dual enrollment participation. The final GPA variable
captures students’ high school academic achievement generally, and while it includes primarily
courses taken prior to dual enrollment participation, it also includes coursework taken during
and/or following participation. If one of the benefits of dual enrollment is improving high school
grades, then controlling for grades that include dual enrollment courses will actually lower the
estimate of the relationship between dual enrollment and subsequent educational outcomes.

Finally, our socioeconomic status variable is also incomplete. We rely on a single dum-
my variable indicating whether students were ever eligible for free or reduced lunch in middle
school. Because we do not have any other individual SES variables, we use school-level vari-
ables, described below, as additional proxies for student SES.

Variables Included in the Analysis

The analyses in this study examined the impact of participation in dual enrollment on
subsequent matriculation into and persistence in Florida postsecondary institutions. We conduct-
ed the analyses twice: once for all students in the state (to determine the effect of dual enrollment
participation generally) and once for only students in CTE programs (to determine the effect of
dual enrollment participation for this sub-group of students).

Participation in dual enrollment was defined as enrolling in a college course while in
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high school and was identified using student records provided by the K-20 Education Data Ware-
house. As noted in the previous section, CTE students were defined as students who took three
courses in the same specific labor market preparation area while in high school.

We examined the relationship between dual enrollment participation and a variety of out-
comes. The measures were all taken from the data provided by the Florida K-20 Education Data
Warehouse. Outcomes variables included:

High school diploma: This variable indicates whether students earned a high school di-
ploma. Florida offers a number of diplomas, including a certificate of completion and the GED.
This variable indicates that students earned any type of high school diploma or GED; students
with no diploma or certificate of completion constitute the reference group.

Postsecondary enrollment: This variable indicates whether or not students enrolled in
a Florida public postsecondary institution (either two-year or four-year) at any point following
graduation from high school.

Full-time enrollment: This variable indicates whether students were enrolled full-time (12
credits or more) or part-time during their first semester of postsecondary education. We consid-
ered this an outcome, rather than a co-variate, because some have hypothesized that dual enroll-
ment may increase student aspirations or commitment to college, thereby encouraging them to
enroll full-time. Given evidence that full-time students are more likely to persist in college (Horn
& Carroll, 1996), this would be a positive impact of dual enrollment participation.

State university system (SUS) enrollment in first term: This variable indicates whether
students were enrolled in a public four-year institution during their first semester of postsecond-
ary education.

First-year grade point average (GPA): This variable is students’ postsecondary grade
point average, counting grades from any course that was completed by one year from the date
of high school graduation. Note that this is calculated from the time of high school graduation
rather than the time of postsecondary enrollment.

Second-year GPA: This variable is students’ postsecondary GPA two years after high
school graduation. Again, note that this is calculated from the time of high school graduation
rather than the time of postsecondary enrollment.

Cumulative postsecondary GPA: This variable is students’ cumulative postsecondary
grade point average as of three years after high school graduation, again calculated from the time
of high school graduation.

Postsecondary credits earned: This variable includes the total postsecondary credits earned
three years after high school graduation, calculated using students’ postsecondary transcripts.
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Persistence to second term: This variable indicates whether or not students were enrolled
in postsecondary education two semesters after high school graduation. Note that students who
were not enrolled in college the fall following high school graduation but enrolled in the spring
would be considered to have persisted to the second semester under this definition.

Persistence to second year: This variable indicates whether or not students were enrolled
in postsecondary education one year following high school graduation. Again, note that some
students may not have enrolled in postsecondary education immediately following high school
graduation but enrolled the following year. These students would be considered to have persisted
to the second year.

The analyses included an array of control variables in order to minimize the influence of
student characteristics other than dual enrollment participation on outcomes. In the first model of
each analysis, we included demographic variables: gender, race/ethnicity, cohort year, disability,
English proficiency, and eligibility for free or reduced lunch. In the second model, we added stu-
dent achievement as measured by high school grade point average. In the third and final model,
we added school-level controls, including proportions of black and Hispanic students, charter
school status, school grade,’ school location, proportion of residents living in the same zip code
as the school with college or higher education, and median household income of residents living
in the same zip code as the school. These last two variables were generated by obtaining the zip
codes of each high school using the Common Core of Data and then using Census 2000 data to
determine the education levels and household incomes of those residing in the same census tracts
as each school. These variables served as proxies for the socioeconomic status of students attend-
ing each high school.

We ran each model for the entire sample, and then again including only students catego-
rized as being in CTE programs of study. Then, because some authors (Bailey & Karp, 2003;
Hughes et al., 2005) have suggested that dual enrollment programs spanning multiple semesters
may be more effective in improving outcomes for middle-achieving students, we conducted a
second set of analyses that accounted for students’ participation intensity. We re-ran the regres-
sions including students’ intensity of dual enrollment—variables for taking one dual enrollment
course, two courses, three or four courses, and five or more courses, leaving those without any
participation in dual enrollment as the reference group. This enabled us to explore whether in-
creased exposure to many college courses was more strongly related to student postsecondary
outcomes than exposure to only a few. As before, we included all of the same controls in these
sets of analyses that we included in the first set.

Descriptive Statistics

Prior to running the outcomes analyses, we explored the demographic characteristics of
students in the Florida sample. This included comparing the characteristics of the entire sample

5 Florida grades its schools from A-F based on their performance on accountability measures.
These grades serve as a proxy for school quality.
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to the characteristics of the CTE sub-sample. Table 1 illustrates the findings. Both the full sample
and the CTE sub-sample are disaggregated by dual enrollment participation.

Table 1. Characteristics of the Florida Sample

All Students CTE Students?
Florida | Non-DE DE Non-DE DE
Variables Sample |Students Students'| All  Students Students’
Student Characteristics
Female 50.74% | 49.19% 62.03% | 52.97% 51.43% 64.12%
White & non-Hispanic 54.93% | 52.00% 76.28% | 59.79% 57.97% 73.03%
Black & non-Hispanic 23.96% | 25.75% 10.95% | 21.97% 23.07% 13.90%
Hispanic 17.76% | 19.10%  8.05% | 15.27% 16.16%  8.77%
Asian & Pacific Islander 253% | 235% 3.84% | 2.16% 2.00%  3.27%
American Indian 0.24% 0.23% 029% | 0.28% 0.27%  0.37%
Disability 10.87% | 12.06%  2.26% | 8.81%  9.62%  2.90%
Limited English Proficiency 4.59% | 5.12%  0.72% | 2.17% 2.42%  0.32%
Ever in MS free/reduced lunch program | 42.51% | 45.46% 23.01% | 43.07% 44.96% 29.87%
HS GPA 2.66 2.58 3.27 2.79 2.73 3.22
(0.74) (0.73)  (0.49) | (0.58) (0.57)  (0.44)

Note: Standard deviations for continuous variables are in parentheses.

' DE students are all individuals who took at least one DE course while enrolled in high school.
2 CTE students are all individuals who enrolled in three or more CTE courses.

* DE students are those CTE students who also took at least one DE course.

Among the full sample, dual enrollment students were more likely to be female and white
and less likely to be Black or Hispanic than their non-participating peers. Dual enrollment stu-
dents were also less likely to be labeled as Limited English Proficient or to have been eligible
for free or reduced lunch in middle school. Not surprisingly, given the state’s eligibility require-
ments, dual enrollment students had higher grade point averages in high school than those who
did not participate. In short, the dual enrollment sample was more advantaged in terms of demo-
graphic and academic characteristics than their non-dual enrollment peers.

Among CTE students, dual enrollment students were also more advantaged than their
non-dual enrollment peers. It is possible that dual enrollment students participated in CTE pro-
grams focused on high-technology or high-skill occupations such as computer networking or en-
gineering, which have often encouraged college enrollment, while non-dual enrollment students
participated in more traditional CTE fields with less well-developed college connections. These
differences may also reflect state requirements for dual enrollment participation or student moti-
vations and college aspirations.

Like the full sample, CTE dual enrollment students were more likely than their peers to be
female or white and less likely to be Black or Hispanic. Dual enrollment students were also less
likely to have a disability, be labeled as Limited English Proficient, or receive free or reduced lunch
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in middle school. Dual enrollment students had higher grade point averages than their non-partici-
pating peers. In many ways, dual enrollment CTE students were more similar to their non-CTE
dual enrollment classmates than to their CTE peers who did not participate in dual enrollment.

Tables 2 and 3 illustrate students’ dual enrollment patterns. Within both samples, the
highest percentage of students took two dual enrollment courses; these may or may not have
been part of a sequence. A relatively high percentage of students, both in the full sample and in
the CTE sub-sample, also took five or more dual enrollment courses. Not surprisingly given the
state’s policy, most dual enrollment students had grade point averages in the top quartile. Howev-
er, all four quartiles are represented in the sample, suggesting that the state eligibility restrictions
were not strictly followed by all institutions.

Table 2. Number of Dual Enrollment Courses Taken by the Florida Sample

All Students CTE Students
Number of Dual Enrollment Courses Taken | Observations Percentage | Observations Percentage

None 263,468 87.9% 33,825 87.9%

1 7,640 2.5% 1,124 2.9%

2 11,094 3.7% 1,465 3.8%

3-4 7,864 2.6% 962 2.5%

5+ 9,619 3.2% 1103 2.9%

Subtotal (participants) 36,217 12.1% 4,654 12.1%

Total 299,685 100% 38,479 100%

Table 3. High School Grade Point Average of Dual Enrollment Participants in Florida

Non- Percentage of
Dual Enrollment Dual Enrollment Dual Enrollment Total
Variables Students Students Students Observations
Ist quartile (0-2.263) 73,861 1,053 1.4% 74,914
2nd quartile (2.263-2.7) 72,334 2,755 3.7% 75,089
3rd quartile (2.701-3.167) 65,731 9,034 12.1% 74,765
4th quartile (3.167-4.0) 51,507 23,372 31.2% 74,879
All dual enrollment participants 263,433 36,214 12.1% 299,647

Not surprisingly, when we looked at outcomes prior to controlling for preexisting char-
acteristics, dual enrollment students appeared to be more successful in college than their peers,
as illustrated in Table 4. For the full sample, dual enrollment students were more likely to earn a
high school diploma and to enroll in college (of any type). Of those students who enrolled in col-
lege, dual enrollment participants were more likely to persist and had higher postsecondary grade
point averages. They also earned more college credits. These relationships were true for both the
full sample and the CTE sub-sample (though the difference between CTE dual enrollment and
non-dual enrollment students in terms of earning a high school diploma was quite small).
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Table 4. Outcomes for the Florida Sample

All Students CTE Students?
Florida | Non-DE DE Non-DE DE
Variables Sample | Students Students'| All  Students Students®
HS Diploma 88.43% | 87.09% 98.24% | 94.84% 94.27% 98.99%
PSE enrollment after HS 53.79% | 50.06% 80.88% | 57.31% 54.00% 81.37%
First enrollment at CC 68.93% | 73.45% 48.55% | 74.10% 77.62% 57.17%
First enrollment at SUS 31.07% | 26.55% 51.45% | 25.90% 22.38% 42.83%
Full-time status 67.10% | 64.99% 76.62% | 65.73% 63.94% 74.36%
Ist year GPA 2.52 2.40 2.96 2.50 2.41 291
(1.03) | (1.06) (0.80) 0.97)  (0.99) (0.77)
2nd year GPA 2.48 2.36 2.92 2.46 2.36 2.86
(1.00) | (1.02) (0.78) (0.94)  (0.95) (0.75)
Total GPA for three years 2.47 2.35 291 2.45 2.35 2.84
(0.97) | (0.99) (0.77) (0.92) (0.75) (0.75)
# of credits earned 45.34 40.51 67.10 44.14 40.14 63.42
(34.02) | (32.08) (34.00) | (32.63) (31.13) (32.83)
Persistence to 2nd term 78.71% | 76.83% 87.18% | 79.27% 77.711% 86.80%
Persistence to 2nd year 72.72% | 70.48% 82.81% | 72.94% 71.08% 81.89%

Note: Standard deviations for continuous variables are in parentheses.
' DE students are all individuals who took at least one DE course while enrolled in high schools.
2 CTE students are all individuals who registered for three or more CTE courses.
3 DE students are among CTE students those who took at least one DE course.

Short-term Outcomes

Dual enrollment was related to students’ likelihood of earning a high school diploma.
For the full sample, students who participated in dual enrollment were 4.3 percent more likely
than their peers to earn a diploma, a statistically significant difference at a 1 percent level. For
CTE students, the effects were also significant, though at the 5 percent level, with CTE students
1 percent more likely than their peers to earn a regular high school diploma. These outcomes are

shown in Table 5.
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Table 5. Logit Regressions of Earning a High School Diploma on DE Participation in Florida

All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx
DE participation 0.118***  0.054***  0.043*** | (0.048***  (0.016%** 0.010**
(0.006) (0.004) (0.004) (0.008) (0.005) (0.004)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables? NO NO YES NO NO YES
Observations 233,256 233,255 217,466 32,943 32,943 31,050
Pseudo R-squared 0.056 0.189 0.187 0.042 0.181 0.201

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/reduced
lunch programs.

2 High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-
tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher

education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Participation in dual enrollment was also positively related to enrollment in college for
both the full sample and for CTE students (Table 6). In the full sample, dual enrollment partici-
pants were 16.8 percent more likely to enroll in college than their non-participating peers. For
CTE students, the effect was a statistically significant increase of 18.1 percent in the likelihood
that they would enroll in college after high school. Dual enrollment participation also increased
the likelihood of initially enrolling in a four-year institution, by 7.7 percent for all students and
8.6 percent for CTE students (Table 7).
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Table 6. Logit Regressions of Postsecondary Enrollment after High School on DE Participation

in Florida
All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx
DE participation 0.267***  (0.164%**  0.168*** | (0.268***  (.168***  (.18]***
(0.010) (0.009) (0.009) (0.018) (0.017) (0.017)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables? NO NO YES NO NO YES
Observations 233,256 233,255 217,466 32,943 32,943 31,056
Pseudo R-squared 0.096 0.135 0.137 0.087 0.134 0.144

Note: Robust standard errors are in parentheses.
! Demographics include gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/reduced

lunch programs.

2 High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-
tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher

education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Table 7. Logit Regressions of University Enrollment in the First Term on DE Participation in

Florida
All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx
DE participation 0.194%**  (0.037*%**  0.077*** | 0.177*%**  0.058***  (.086%**
(0.012) (0.012) (0.010) (0.018) (0.016) (0.012)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables? NO NO YES NO NO YES
Observations 132735 132734 127623 19274 19274 18573
Pseudo R-squared 0.070 0.216 0.266 0.057 0.181 0.243

Note: Robust standard errors are in parentheses.
' Demographics include gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/reduced

lunch programs.

2High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-
tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher

education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Table 8 shows that for students who enrolled in postsecondary education, dual enrollment
participation was also positively related to their likelihood of enrolling full-time. For the full
sample, dual enrollment students were 4.5 percent more likely than their non-participating peers
to enroll in college full-time. CTE dual enrollment students were 4.9 percent more likely to en-
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roll in college full-time than their non-participating peers.

Table 8. Logit Regressions of Full-time Status in the First Term on DE Participation in Florida

All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx

DE participation 0.106***  (0.037***  0.045%** | 0.105%**  (.042%**  (.049%**

(0.006) (0.006) (0.006) (0.012) (0.012) (0.012)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables® NO NO YES NO NO YES
Observations 132,735 132,734 127,623 19,274 19,274 18,570
Pseudo R-squared 0.017 0.044 0.047 0.013 0.039 0.041

Note: Robust standard errors are in parentheses.
! Demographics include gender, race/ethnicity, cohort year, disability, English limited proficiency, and free/reduced

lunch programs.

2High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-
tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher

education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Dual enrollment had the expected positive influence on students’ initial persistence in
postsecondary education for those students who enrolled in college after high school. Dual en-
rollment students, whether in the full sample or the CTE sub-sample, were statistically signifi-
cantly more likely to persist in college to a second semester (Table 9). The effect size for this
outcome was 4.5 percent for the full sample and 4.2 percent for the CTE sub-sample; both were
significant at the 1 percent level.

Likewise, dual enrollment students’ postsecondary grade point averages one year after
high school graduation were statistically significantly higher than those of their non-dual enroll-
ment peers. This is shown in Table 10. The difference ranges from as low as 0.21 points for all
students to as high as 0.26 points for CTE students only.
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Table 9. Logit Regressions of Persistence to the Second Term on DE Participation in Florida

All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx

DE participation 0.096***  (0.034%**  0.045%** | 0.090***  (0.034%**  (.042%**

(0.006) (0.006) (0.005) (0.011) (0.010) (0.010)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables? NO NO YES NO NO YES
Observations 132,735 132,734 127,623 19,274 19,274 18,573
Pseudo R-squared 0.025 0.062 0.069 0.019 0.055 0.061

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/reduced
lunch programs.

2 High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-
tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher

education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Table 10. OLS Regressions of First Year Grade Point Average on DE Participation in Florida

All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx
DE participation 0.474%*%*  0.196***  0.215%** | 0.461***  (0.256%**  (.262%***
(0.014) (0.014) (0.014) (0.025) (0.027) (0.026)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables? NO NO YES NO NO YES
Observations 133,420 133,419 128,295 19,326 19,326 18,601
R-squared 0.095 0.233 0.245 0.067 0.175 0.182

Note: Robust standard errors are in parentheses.
' Demographics include gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/reduced

lunch programs.

2 High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-
tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher

education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Participation intensity, defined as the number of dual enrollment courses taken, appeared
to have little impact on short-term outcomes. The statistically significant effect of dual enrollment
participation versus non-participation generally remained the same regardless of whether students
took one, two, three or four, or five or more dual enrollment courses. This was true for both the
full sample and the CTE sub-sample. Occasionally, the statistical significance of the relationship
increased with additional dual enrollment courses, but this was rare, and the direction of the rela-
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tionship or its overall significance did not shift. These relationships are shown in Table 11.

There were two exceptions to this. The first was earning a high school diploma; while
the positive relationship between dual enrollment participation and earning a diploma remained
for the full sample, there was no longer a significant difference for CTE students when intensity
was taken into account. Secondly, highly intensive dual enrollment participation (five or more
courses) did not result in a statistically increased likelihood of enrolling in a four-year institution
as compared to non-participation, for both the full sample and the CTE sub-sample, and for the
CTE sub-sample, high levels of participation did not positively influence the likelihood of enroll-
ing full-time or persisting to the second term. However, other participation patterns did remain
positively related to these variables. It may be that there is a non-linear relationship between par-
ticipation intensity and outcomes, with participating in multiple courses being generally benefi-
cial, but that the positive impact of this becomes smaller as more courses are added.

Table 11. The Effects of the Number of DE Courses Taken on Short-term Outcomes in Florida

All Students CTE Students
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Variables ~ ~

I DE course | 0.029%% 0.132%% 0.083** 0.031%* 0.152%* 0.028** | 0.016 0.169%* 0.069%* 0.045% 0.135% 0.043*
(0.005)  (0.012) (0.011) (0.009) (0.024) (0.007) | (0.011) (0.025) (0.016) (0.019) (0.041) (0.017)
2DEcourses | 0.055%*% 0.157%*% 0.114%% 0.061%* 0.189%* 0.054** | 0.013  0.194%* 0.132*%*% 0.059%* 0.181%* 0.059%**
(0.005) (0.011) (0.011)  (0.008) (0.013) (0.008) | (0.008) (0.025) (0.014) (0.020) (0.026) (0.017)
3-4 DE courses | 0.044%* 0.176%* 0.081%*% 0.050%* 0.218%* 0.047** | 0.008 0.138%* 0.088%* 0.066** 0.336%* 0.040*
(0.007)  (0.014) (0.013) (0.009) (0.017) (0.008) | (0.009) (0.029) (0.018) (0.023) (0.031) (0.019)
S+ DEcourses | 0.045%% 0.212%%  0.027  0.032%* 0.299%* 0.049%* | 0.005 0.218% 0.031  0.026 0.435%%  0.022
(0.007)  (0.018) (0.017) (0.011) (0.021) (0.010) | (0.007) (0.034) (0.024) (0.021) (0.046) (0.018)
Observations | 217,466 217,466 127,623 127,623 128295 127,623 | 31,050 31,056 18,573 18,570 18,601 18,573

Pseudo R-
squared

0.187 0.138 0.267 0.047 0.245 0.069 0.200 0.144 0.245 0.041 0.185 0.061

Note: Robust standard errors are in parentheses. All models include demographics (gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/
reduced lunch programs); high school grade point average; and high school characteristics (proportions of black and Hispanic students, charter school, school grade,
location, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher education).

* Significant at 5%; ** significant at 1%.

Long-term Outcomes

Dual enrollment was also positively related to students’ longer-term postsecondary out-
comes. Table 12 shows that, among those students who ever enrolled in postsecondary education,
dual enrollment participation was positively associated with their likelihood of remaining en-
rolled two years after graduating from high school. Specifically, for the full sample, dual enroll-
ment students were 5.4 percent more likely than their non-participating peers to be enrolled. CTE
students in dual enrollment were 5.2 percent more likely to be enrolled than their CTE peers who
did not participate in dual enrollment.
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Table 12. Logit Regressions of Persistence to the Second Year on DE Participation in Florida

All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx

DE participation 0.111%*%*  0.039***  0.054*** | 0.109*%**  (0.039%**  (.052%%*%*

(0.007) (0.007) (0.006) (0.012) (0.012) (0.011)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables? NO NO YES NO NO YES
Observations 132,735 132,734 127,623 19,274 19,274 18,573
Pseudo R-squared 0.030 0.067 0.077 0.021 0.060 0.072

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/reduced
lunch programs.

2 High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-

tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher
education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Likewise, dual enrollment students’ grade point averages after two years of college were
statistically significantly higher than those of their non-participating peers. This relationship held
true for both the full sample and the CTE sub-sample (effect sizes of 21.1 and 25.5 percent, re-
spectively). This relationship is shown in Table 13.

Table 13. OLS Regressions of Second-Year Grade Point Average on DE Participation in Florida

All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx
DE participation 0.469%**  (0.192%**  Q211%*%* | (0.455%**  (.248*** () 255%**
(0.014) (0.013) (0.013) (0.025) (0.027) (0.025)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables? NO NO YES NO NO YES
Observations 133,420 133,419 128,295 19,326 19,326 18,601
R-squared 0.108 0.254 0.267 0.076 0.194 0.203

Note: Robust standard errors are in parentheses.
' Demographics include gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/reduced

lunch programs.

2 High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-
tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher

education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.
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The positive relationship between dual enrollment participation and grade point average
continued throughout students’ postsecondary careers. Dual enrollment students’ cumulative col-
lege GPA three years after high school graduation was statistically significantly higher than their
non-participating peers, for both the full sample and the CTE sub-sample (Table 14). Overall,
dual enrollment students had cumulative GPAs 0.20 points higher than those of the comparison
group, while for CTE students the statistical difference increased to 0.24 points.

Table 14. OLS Regressions of Cumulative Grade Point Average on DE Participation in Florida

All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx
DE participation 0.462%** (. 184***  (0.203%*%* | (0.444%** () 235%**%  (.243%%*
(0.013) (0.013) (0.012) (0.024) (0.027) (0.024)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables® NO NO YES NO NO YES
Observations 133,420 133,419 128,295 19,326 19,326 18,601
R-squared 0.116 0.271 0.286 0.080 0.207 0.218

Note: Robust standard errors are in parentheses.
! Demographics include gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/reduced

lunch programs.

2 High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-
tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher

education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Finally, the Florida data did not cover a long enough time period for us to determine if
dual enrollment had an impact on credential attainment. We used the number of credits earned
within three years of high school graduation by students who had ever enrolled in postsecond-
ary education as a proxy, since this indicates students’ progress toward earning a degree. For this
outcome, too, dual enrollment had a statistically significant positive relationship. For the full
sample, dual enrollment students had earned 15.1 more credits than their non-dual enrollment

peers. CTE dual enrollment students had earned 15.2 more credits than had their non-dual enroll-
ment CTE peers (Table 15). Although some of these credits were likely earned through dual en-
rollment, it is also likely that some were earned after matriculation into postsecondary education.
Regardless, dual enrollment students made more rapid progress toward earning a degree; given
that many students now take longer than the traditional two or four years to earn associate or
bachelor’s degrees, this is an important positive outcome.
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Table 15. OLS Regressions of Postsecondary Credits Earned within Three Years on DE Partici-

pation in Florida

All Students CTE Students
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Variables dy/dx dy/dx dy/dx dy/dx dy/dx dy/dx
DE participation 23.791%%*  14.200%**  15.173%%% | 22 487*** [3.913%%* ]5227%**
(0.684) (0.625) (0.482) (1.099) (1.031) (0.875)
Demographics! YES YES YES YES YES YES
HS GPA NO YES YES NO YES YES
HS-level variables? NO NO YES NO NO YES
Observations 132,735 132,734 127,623 19,274 19,274 18,573
R-squared 0.133 0.266 0.288 0.101 0.231 0.256

Note: Robust standard errors are in parentheses.
! Demographics include gender, race/ethnicity, cohort year, disability, limited English proficiency, and free/reduced

lunch programs.

2 High school characteristics include proportions of black and Hispanic students, charter school, school grade, loca-
tion, pupil-to-teacher ratio, median household income of residents, and proportion of residents with college or higher

education.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

As with short-term outcomes, intensity of participation had little association with out-
comes, for either the full sample or the CTE sub-sample. For all outcomes, the sign and statistical
significance of dual enrollment participation as compared to no participation remained the same
no matter how many dual enrollment courses students took (Table 16). In most cases, the effect
size differed somewhat by intensity, but the overall significance did not. For example, CTE stu-
dents who took one and two dual enrollment courses had cumulative grade point averages 0.13
and 0.17 points higher than their non-dual enrollment peers, while CTE students who took three
or four, or five or more, dual enrollment courses had grade point averages of 0.32 and 0.39 points
higher, respectively. All of these effect sizes, however, were significant at the 1 percent level.
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Table 16. The Effects of the Number of DE Courses Taken on Long-term Outcomes in Florida

All Students CTE Students
b=} ©n 2 2]
[av] [av]
S<8 58 858 2285 8«8 58 2585 2238
>~ A I 5 A~ = - O =< O E < >~ A I 5 A~ = - O < O E <
= 02 g (AT = S 2l O o2 L= = >
2 < T BT Y mEpo | E © g¥Y% 27T m{®T
N =) 5 N N = 5] n
Variables © ~ & ©) - A

I DE course | 0.159%* 0.158%* 0.032%* 7.3094** | 0.130** 0.120%* (0.080** 7.862%**
(0.020)  (0.018)  (0.008) (0.645) | (0.039) (0.035) (0.020) (1.198)
2 DE courses | 0.185%* 0.177%% 0.066** 11.967%* | 0.182%* 0.178** 0.058** 12.430**
(0.013)  (0.013)  (0.008) (0.594) | (0.025) (0.027) (0.018) (1.263)
3-4 DE courses | 0.215%*%  0.209%* 0.057** 14.941%*%| 0.335%* 0.316%* 0.058%* 16.860%*
(0.016)  (0.016) (0.010) (0.670) | (0.029) (0.029)  (0.021)  (1.477)
5+ DE courses | 0.285%* 0.270%* 0.059%* 25.655%*| 0.413** 0.390%*  0.016 25.498%*
(0.019)  (0.018) (0.010)  (0.838) | (0.044) (0.044) (0.020) (1.464)
Observations | 128295 128295 127,623 127,623 | 18,601 18,601 18,573 18,573

Pseudo R- 0.268 0.286 0.078 0.295 0.206 0.220 0.072 0.263
squared

Note: Robust standard errors are in parentheses. All models include demographics (gender, race/ethnicity, cohort
year, disability, limited English proficiency, and free/reduced lunch programs); high school grade point average; and
high school characteristics (proportions of black and Hispanic students, charter school, school grade, location, pupil-
to-teacher ratio, median household income of residents, and proportion of residents with college or higher education).
* Significant at 5%; ** significant at 1%.

Conclusions—Florida

The Florida data analyses explored the outcomes of dual enrollment participation for (1)
all students in the state and (2) a sub-sample of CTE students. They enabled us to look at short-
and long-term outcomes, including high school graduation and initial experiences in postsecond-
ary education. The findings show a positive relationship between dual enrollment participation
and educational outcomes.

Dual enrollment participation had a statistically significant positive association with stu-
dents’ likelihood of earning a regular high school diploma and enrolling in postsecondary educa-
tion. For those students who did enroll in college, dual enrollment participation was also posi-
tively related to their likelihood of enrolling full-time, first-term grade point averages, and persis-
tence to a second term of college. Dual enrollment participation also had a statistically significant
positive relationship to all longer-term outcomes explored in the analyses, including second-year
and final grade point averages, persistence to the second year of college, and total postsecondary
credits earned.

All of these findings held true for both the full sample and the CTE sub-sample, indicat-
ing that CTE students are likely to benefit from dual enrollment participation in the same ways as
their non-CTE peers do. There was not, however, an intensity effect for dual enrollment partici-

36 National Research Center for Career and Technical Education



The Postsecondary Achievement of Participants in Dual Enrollment

pation. The impact of participation remained the same in terms of the direction of the coefficient
and the strength of significance regardless of whether students took one, two, three or four, or
five or more dual enrollment courses.

The positive results presented in this section are very encouraging, though not defini-
tive, and appear to indicate that dual enrollment has a strong potential for improving students’
postsecondary outcomes. However, readers should interpret these results with caution. Although
we attempted to control for students’ preexisting characteristics, including academic achieve-
ment and socioeconomic background, our measures were imperfect. The measure for academic
achievement—high school grade point average—was somewhat endogenous with dual enroll-
ment participation. Our socioeconomic measures were derived from school-level rather than
student-level data, and thus may not fully reflect students’ backgrounds. Thus, the positive results
may derive from unmeasured differences between dual enrollment students and their non-dual
enrollment peers rather than from any program impact. In other words, by including only imper-
fect measures of important factors affecting a student’s decision to participate in dual enrollment,
it is possible that our models may generate what appear to be positive impacts when in fact there
are no such impacts or there are negative impacts. Future analyses should seek stronger measures
of academic and socioeconomic characteristics in order to minimize this problem.
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FINDINGS: NEW YORK CITY

New York City’s public university system, the City University of New York (CUNY), has
a long-standing dual enrollment program, College Now. The program started at Kingsborough
Community College in the 1980s and expanded to other institutions during the 1990s. In 1999,
the New York City Department of Education and CUNY collaborated in an effort to institution-
alize the program throughout the city (Kleiman, 2001; “Partnership for Student Achievement,”
n.d). By the 2002-03 school year, many New York City high schools and every two- and four-
year college in the CUNY system participated in College Now.

Moreover, the two systems have sought to work more closely with each other on issues
involving dual enrollment around the city. Though there is some programmatic variation from
school to school and campus to campus, programs are more similar in New York than in many oth-
er locations. All students adhere to the same program selection criteria and application processes;
the standards for dual enrollment courses (in terms of curriculum and instructional experiences)
are similar as well. The program is coordinated through a central office located within CUNY’s
Office of Academic Affairs. This office also engages in data collection and program evaluation.

Unlike other dual enrollment programs, the goals of College Now extend beyond offer-
ing college courses to high school students. The program explicitly aims to prepare all New York
City high school students for college, and thus offers an array of activities intended to increase
students’ academic skills. These include traditional dual enrollment college credit courses, but
also remedial or developmental courses and enrichment activities. Students who do not meet
the eligibility criteria for college courses may enroll in remedial courses; as with other forms of
dual enrollment, these courses are similar to the remedial courses offered to undergraduates on
college campuses, often using the same syllabi and textbooks. They do not, however, lead to col-
lege credit since they are at a pre-college level. Ideally, participation in remediation during high
school should lead to placement in regular college courses upon postsecondary matriculation.
Students may also enroll in high school credit courses offered jointly with CUNY that aim to
strengthen literacy skills and participate in a variety of other activities aimed at increasing stu-
dents’ skills and motivation to attend college. College Now has also recently begun to develop
“Foundation Courses,” which are intended to prepare 10" and 11™ grade students for the academ-
ic demands of college through pre-college courses focused on learning in the disciplines.

Most College Now courses are offered at the high school and taught by high school
teachers certified as college adjuncts. However, some students may be given the opportunity to
take college courses on a college campus with regularly matriculated college students. CUNY
colleges oversee the high school adjunct faculty, approving their syllabi and observing their
teaching in order to ensure that courses are taught at an appropriate level.

CUNY Dataset

The data collected from College Now come from two sources—the College Now central
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office and CUNY’s Office of Institutional Research. The College Now central office collects data
on all students participating in the College Now program, including demographic information,
the courses taken by students and whether they were college-level or developmental, and grades
earned. These data were available for all students attending the 19 vocational high schools in
New York City.

The data from the institutional research office contain a record for every student in each
entering university cohort and are updated annually. The data include all information collected
during the university application process, including demographics and information on students’
high school academic performance. They also include students’ semester-by-semester enrollment
(credits attempted and earned) and grades in all courses taken throughout the CUNY system.

Our dataset from the CUNY Office of Institutional Research included all students enroll-
ing in a CUNY college in 2001 and 2002. Linking this with the College Now office data enabled
us to create a dataset including all students who graduated from a vocational high school and en-
rolled in CUNY for the first time in 2001 or 2002. The sample included 2,303 records. The datas-
et included information on whether or not students participated in College Now, their enrollment
patterns, and their progress toward a degree over the first three-and-a-half years of enrollment.

Although the dataset contained a rich array of control and outcomes variables, it did have
some shortcomings. First, it was not representative of the entire College Now or CUNY popula-
tion, so results should be interpreted carefully. They are relevant only for those students who
entered high school with an orientation toward career and technical education. More importantly,
the sample was limited to those students who matriculated into the CUNY system. Therefore,
graduates of the 19 high schools who did not enroll in college, as well as those who enrolled in
private colleges or public colleges outside of New York City, are not included in the sample. Fi-
nally, because the sample is relatively small, we were unable to disaggregate by high school or
type of College Now experience.

Variables Included in the Analyses

The analyses examined the impact of participation in College Now on subsequent matric-
ulation into and persistence in CUNY for CTE students. Participation was defined as completing
a College Now course, either for-credit or remedial. Students who enrolled but then withdrew
from their dual enrollment course were not considered participants, as it was impossible to as-
certain the extent to which they participated in the program (i.e., whether they dropped after one
course session or multiple sessions.) CTE students were defined as those students enrolled in a
vocational high school in New York City, as previously described.

We examined the potential impact of participation on a variety of outcomes. Outcomes
variables included the following:

Degree pursued: This variable indicated whether students were pursuing an associate or a
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bachelor’s degree. This variable was taken from students’ postsecondary records, which indicate
the type of degree program in which they enrolled during their first term.

Full-time student: This variable indicated whether the students enrolled full- or part-time
during their first semester of enrollment. Full-time enrollment was defined as registering for 12
or more credits.

First-term grade point average (GPA): This variable, calculated by the CUNY Office
of Institutional Research, reflects students’ academic achievement during their first semester of
postsecondary enrollment.

Fourth-term GPA: This variable, calculated by the CUNY Office of Institutional Re-
search, reflects students’ academic achievement two full years after their initial enrollment in
postsecondary education. For students who dropped out of college before two years of enroll-
ment, their GPA for their last semester of enrollment was used.

Persistence to second term: This variable was a dichotomous variable indicating whether
students reenrolled in postsecondary education after their initial semester in college.

Persistence to second year: This variable was a dichotomous variable indicating whether
students reenrolled in postsecondary education for a second year. It was possible for an individu-
al student to persist to the second year without persisting to the second term.

Number of credits earned after three-and-a-half years: The dataset did not follow stu-
dents for enough time to determine bachelor’s degree attainment, so this variable served as a
proxy for progress toward a degree. It indicates the number of postsecondary credits students had
earned three-and-a-half years after their initial enrollment in CUNY.

The analyses included an array of control variables in order to isolate the effect of Col-
lege Now participation from the confounding effects associated with relevant preexisting differ-
ences between the groups. As discussed above, the first model included only variables for partici-
pation and cohort. The second model added student demographic variables: gender, race, and age
at application to CUNY, all of which were generated by the CUNY Office of Institutional Re-
search. In the third model, we added students’ high school achievement as measured by the Col-
lege Admissions Average. This is a composite variable, created by the CUNY admissions office,
measuring student achievement in academic college preparatory courses such as math, English,
social studies/history, and science courses. Most of the courses included in this average pre-dated
student enrollment in College Now; however, readers are cautioned that the potential endogene-
ity of this variable may hide some effects of program participation.

The fourth model adds in two controls for student socioeconomic background: the me-
dian household income and the percentage of residents with a college degree in their zip code
of residence during high school. Both variables were generated using student zip code informa-
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tion from CUNY. By matching student zip code to 2000 Census data, we were able to obtain
socioeconomic data for their home neighborhoods. It is important to note that these variables are
somewhat imprecise, as they focus on aggregate measures of socioeconomic status rather than
measures linked to individual students.

The final model adds in school-level controls in order to account for differences in stu-
dents’ pre-collegiate academic experiences. These variables include the percentage of black and
Hispanic students, the percentage of students receiving free or reduced lunch, and the average
class size for each high school. These variables were generated using the U.S. Department of
Education’s Common Core of Data.

We ran each regression for the entire sample, comparing students with any degree of
participation in College Now to their peers with no participation. Then, as with Florida, we con-
ducted a second set of analyses that accounted for students’ participation intensity. Because the
sample was smaller than the Florida sample, we could examine only whether students participat-
ed in one College Now course or two or more courses (leaving no participation as the reference).
The models for these analyses included the outcomes and control variables described above.

Descriptive Statistics

Prior to running the outcomes analyses, we explored the demographic characteristics of
our sample. Table 17 presents these findings, both for the entire sample and disaggregated by
College Now participation. College Now students were more likely than non-participants to be
female, black, or Asian. They also had higher CUNY College Admissions Averages. They were
less likely to be white or Hispanic. Both groups of participants came from neighborhoods with
similar household incomes and education levels.
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Table 17. Demographic Characteristics of the CUNY Sample

Sub-samples
Variables All students | Non-participant Participants
Demographics
Female 52.32% 51.41% 58.20%
White 3.56% 3.80% 2.05%
Black 42.54% 40.18% 57.34%
Hispanic 42.54% 45.50% 23.89%
Asian 5.38% 5.04% 7.51%
Other 5.99% 5.48% 9.22%
Age 19.33 19.49 18.31
College admissions average 75.01 (6.64) 74.46 (6.50) 78.31 (6.54)
$32,310 $32,240 $32,758
Median household income (11,059) (11,175) (10,287)
Percentage of residents with college education 16.55 (9.83) 16.54 (9.90) 16.56 (9.42)
Observations 2,303 1,992 311
Percentages over total 100% 86.50% 13.50%

Note: Standard deviations for continuous variables are reported in parenthesis.

It should be noted that our sample, focused as it was on CTE students, differed demo-
graphically from the broader College Now population. According to internal analyses conducted
by the CUNY Office of Academic Affairs, 60 percent of associate degree and 65 percent of
bachelor’s degree students who participated in College Now and entered a CUNY institution in
2002 were female, higher than the percentage of female students in our sample. Likewise, our
sample had a higher percentage of black students and a lower percentage of white students. The
College Admissions Average of the College Now CTE students (78.31) was higher than that of
all College Now participants entering associate degree programs (74.5) but lower than that of
College Now participants entering bachelor’s degree programs (82.3). Thus, it is important not
to generalize the findings presented in this section to College Now generally, as they pertain only
to students entering CUNY from the 19 vocational high schools, who may differ from other New
York City students in a variety of ways.

Table 18 illustrates that most College Now students participated in one course rather
than multiple courses. Given the small size of the sample, we could include in our models only
whether students took one course or two or more courses. Most students participated in only one
course, which is a different participation pattern than that observed in the Florida dataset.
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Table 18. Number of College Now Courses Taken by Students in the CUNY Sample

Number of College Now courses Observations Percentage
None 1,992 86.5%
1 201 8.7%
2+ 110 4.8%
Sub total (participants) 311 13.5%
Total 2,303 100%

Given that the sample was limited to those who enrolled in the City University of New
York, we were particularly interested in whether our sample was representative of their high
school populations. Table 19 illustrates that the sample differs from the general student population
in the 19 schools with regard to the percentage of female and white students, but is relatively sim-
ilar in terms of the percentage of black, Hispanic, and Asian students. It is unclear why the CUNY
sample has such a high proportion of women compared to the CTE high school population.

Table 19. Characteristics of CUNY Sample Compared to the New York City CTE Population

Demographics NYC CTE Schools' CUNY Sample
Percentage of Female students 38.65% 52.32%
Percentage of White students 5.99% 3.56%
Percentage of Black students 45.05% 42.54%
Percentage of Hispanic students 42.80% 42.54%
Percentage of Asian students 5.85% 5.38%
Percentage of Other students 0.31% 5.99%
Observations 55,634 2,303

'Data taken from Common Core of Data.

Prior to controlling for preexisting characteristics, did College Now participants and their
non-participating peers differ in their postsecondary outcomes? Student outcomes did vary by
participation status, as shown in Table 20. College Now participants were more likely than their
non-participating peers to pursue a bachelor’s degree and persist to the second year of college.
They also had higher grade point averages after both the first and fourth semesters of college en-
rollment and had earned more credits four years after postsecondary enrollment.
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Table 20. Outcomes for the CUNY Sample

Sub-samples

Variables All students | Non-participant All participants
Educational Outcomes
A bachelor’s degree pursued 31.02% 27.79% 52.35%
Full-time status in the 1% term 91.12% 90.04% 94.30%
GPA for the 1st term 2.31(1.02) 2.28 (1.03) 2.53(0.92)
GPA for the 4th term 2.19 (0.83) 2.16 (0.84) 2.37(0.77)
Persistence to the 2nd term 84.46% 84.19% 86.17%
Persistence to the 2nd year 61.88% 60.64% 69.77%
Number of credits earned for 3.5 years 50.17 (41.21) 47.36 (40.40) 68.17 (41.91)
Observations 2,303 1,992 311
Percentages over total 100% 86.50% 13.50%

Note: Standard deviations for continuous variables are reported in parenthesis.

Short-term Outcomes

In examining the short-term outcomes for CTE students in New York City, we found gen-
erally positive results. First, for the most comprehensive model, College Now participants were
9.7 percent more likely than their peers to pursue a bachelor’s degree (as opposed to an associ-
ate degree), a strong, statistically significant difference, as shown in Table 21 (Model 4). This is
a particularly interesting finding given that all students in the sample were enrolled in CTE high
school programs. Studies of other CTE programs, such as Tech Prep, have found that participants
in such programs were less likely to pursue a bachelor’s degree than non-participants (Bragg,
2001). It seems from these results that College Now may actually increase students’ aspirations.
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Table 21. Logit Regression of College Now Course Participation on Pursuing a Bachelor’s Degree
in CUNY

Model 1 Model 2 Model 3 Model 4
Variables dy/dx dy/dx dy/dx dy/dx

College Now Participation (=1) 0.186%** 0.101%** 0.099%*%* 0.097***

(0.027) (0.034) (0.032) (0.029)
Demographics! YES YES YES YES
College Admissions Average NO YES YES YES
Socioeconomic status? NO NO YES YES
HS-level variables? NO NO NO YES
Observations 2,101 1,964 1,960 1,960
Pseudo R-squared 0.074 0.217 0.219 0.226

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, and age.

2 Socioeconomic status variables include median household income of residents and proportion of residents with col-
lege or higher education.

3 High school characteristics include proportions of black, Hispanic, and free/reduced lunch students, and pupil-to-
teacher ratio.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Table 22 shows that College Now participation was also positively related to students’
first-semester grade point averages. The association was strong for our baseline model with de-
mographic controls, but became only weakly statistically significant at the 10 percent level when
we included the measure of student ability. For model 4 we found that College Now participants
had first-term grade point averages 0.133 points higher than those of non-participants.

Table 22. OLS Regression of College Now Course Participation on the First-Term GPA in CUNY

Model 1 Model 2 Model 3 Model 4
Variables dy/dx dy/dx dy/dx dy/dx
College Now Participation (=1) 0.270%** 0.128* 0.128%* 0.133*
(0.074) (0.063) (0.068) (0.066)
Demographics! YES YES YES YES
College Admissions Average NO YES YES YES
Socioeconomic status? NO NO YES YES
HS-level variables® NO NO NO YES
Observations 1,804 1,706 1,703 1,703
R-squared 0.042 0.115 0.121 0.127

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, and age.

2 Socioeconomic status variables include median household income of residents and proportion of residents with col-
lege or higher education.

3 High school characteristics include proportions of black, Hispanic, and free/reduced lunch students, and pupil-to-
teacher ratio.

* Significant at 10%; ** significant at 5%; *** significant at 1%.
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However, as Table 23 illustrates, CTE College Now students’ stronger academic perfor-
mance during their first semester did not translate into an increased likelihood of persistence.
There was no statistically significant relationship between College Now participation and persis-
tence to the second semester of college.

Table 23. Logit Regression of College Now Course Participation on Persistence to the Second
Term in CUNY

Model 1 Model 2 Model 3 Model 4
Variables dy/dx dy/dx dy/dx dy/dx
College Now Participation (=1) 0.024 0.009 0.007 0.010
(0.022) (0.020) (0.020) (0.020)
Demographics! YES YES YES YES
College Admissions Average NO YES YES YES
Socioeconomic status? NO NO YES YES
HS-level variables® NO NO NO YES
Observations 2,136 1,998 1,994 1,994
Pseudo R-squared 0.023 0.022 0.023 0.025

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, and age.

2 Socioeconomic status variables include median household income of residents and proportion of residents with col-
lege or higher education.

3 High school characteristics include proportions of black, Hispanic, and free/reduced lunch students, and pupil-to-
teacher ratio.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Likewise, participation had no statistically significant association with enrolling in col-
lege full-time, as shown in Table 24. This may be due to CTE students’ ability to find well-pay-
ing jobs (thus limiting the appeal of enrolling full-time) or to the fact that financial needs may
override any motivation to enroll full-time stemming from College Now participation.
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Table 24. Logit Regression of College Now Course Participation on Being a Full-time Student in
CUNY

Model 1 Model 2 Model 3 Model 4
Variables dy/dx dy/dx dy/dx dy/dx
College Now Participation (=1) 0.026 0.013 0.012 0.015
(0.017) (0.016) (0.016) (0.017)
Demographics! YES YES YES YES
College Admissions Average NO YES YES YES
Socioeconomic status? NO NO YES YES
HS-level variables? NO NO NO YES
Observations 2,101 1,964 1,960 1,960
Pseudo R-squared 0.052 0.064 0.068 0.071

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, and age.

2 Socioeconomic status variables include median household income of residents and proportion of residents with col-
lege or higher education.

3 High school characteristics include proportions of black, Hispanic, and free/reduced lunch students, and pupil-to-
teacher ratio.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

When we added in variables measuring participation intensity, we found similar results,
although there does appear to be an intensity effect on some outcomes, in which students benefit
from participating in more than one College Now course. This result differs from the Florida
data. Specifically, the positive relationship between College Now participation and first semester
GPA seems to reflect the impact of taking two or more courses rather than on participation more
generally. The intensity impacts for short-term outcomes are shown in Table 25.

Table 25. The Effects of the Number of College Now Courses Taken on Short-term Outcomes in
CUNY

BA degree  Full-time  1*term GPA  Persist to 2™ term

Variables dy/dx dy/dx dy/dx dy/dx
Number of College Now courses =1 0.095%** 0.006 0.099 0.021
(0.036) (0.023) (0.095) (0.027)
Number of College Now courses >2  0.101*** 0.035* 0.198*** -0.009
(0.038) (0.020) (0.062) (0.020)
Observations 1,960 1,960 1,703 1,994
Pseudo R-squared 0.226 0.072 0.128 0.026

Note: Robust standard errors are in parentheses. All models include demographics (gender, race/ethnicity, cohort
year, and age); College Admissions Average; socioeconomic status (median household income of residents and
proportion of residents with college or higher education); and high school-level variables (proportions of black, His-
panic, and free/reduced lunch students, and pupil-to-teacher ratio).

* Significant at 10%; ** significant at 5%; *** significant at 1%.
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CTE students who took only one College Now course did not differ significantly in their
first-semester grades from students who did not participate at all. The previous positive results in
Table 22, however, were driven by those students who took two or more courses. We found a sta-
tistical difference at a 1 percent level that College Now participants had almost 20 percent higher
grade point averages than non-participants, holding everything else constant to their means. Ad-
ditionally, although College Now participation by itself did not influence student full-time enroll-
ment, there was an intensity effect for this outcome. CTE students who took two or more College
Now courses were 3.5 percent more likely to enroll full-time than non-participants (a statistically
significant difference), whereas students who took only one course were not more likely to do so.

Intensity was not important across the board, however. All CTE College Now partici-
pants, no matter how many courses they took, were more likely than non-participants to enroll
in a bachelor’s degree program, and College Now was not related to persistence to the second
semester, regardless of how many College Now courses students participated in.

Long-term OQutcomes

College Now was also positively related to some longer-term postsecondary outcomes.
As with the short-term outcomes, not all analyses were statistically significantly positive, but
none were negative, either. Although estimated coefficients are consistently positive, College
Now participation was not statistically significantly related to students’ persistence to a second
year of college, once high school achievement was controlled for, as shown in Table 26. This
finding differs from that of internal analyses of College Now outcomes conducted by CUNY,
which found that, for all College Now students, College Now participation did influence persis-
tence to the second year (Michalowski, 2006; Skadberg, 2005). Similarly, the relationship be-
tween participation and grade point average after four semesters of enrollment is not statistically
different from zero, as shown in Table 27. This differs from our findings in Florida, where dual
enrollment was related to higher grade point averages two years after high school graduation.
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Table 26. Logit Regression of College Now Course Participation on Persistence to the Second Year
in CUNY

Model 1 Model 2 Model 3 Model 4
Variables dy/dx dy/dx dy/dx dy/dx
College Now Participation (=1) 0.101%** 0.054 0.050 0.049
(0.037) (0.039) (0.039) (0.039)
Demographics! YES YES YES YES
College Admissions Average NO YES YES YES
Socioeconomic status? NO NO YES YES
HS-level variables? NO NO NO YES
Observations 2,136 1,998 1,994 1,994
Pseudo R-squared 0.020 0.042 0.042 0.043

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, and age.

2 Socioeconomic status variables include median household income of residents and proportion of residents with col-
lege or higher education.

3 High school characteristics include proportions of black, Hispanic, and free/reduced lunch students, and pupil-to-
teacher ratio.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Table 27. OLS Regression of College Now Course Participation on the Fourth-Term GPA in CUNY

Model 1 Model 2 Model 3 Model 4
Variables dy/dx dy/dx dy/dx dy/dx
College Now Participation (=1) 0.203%** 0.033 0.033 0.026
(0.038) (0.044) (0.043) (0.044)
Demographics! YES YES YES YES
College Admissions Average NO YES YES YES
Socioeconomic status? NO NO YES YES
HS-level variables® NO NO NO YES
Observations 1,933 1,821 1,818 1,818
R-squared 0.035 0.146 0.148 0.153

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, and age.

2 Socioeconomic status variables include median household income of residents and proportion of residents with col-
lege or higher education.

3 High school characteristics include proportions of black, Hispanic, and free/reduced lunch students, and pupil-to-
teacher ratio.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

However, College Now did appear to be related to CTE students’ overall progress toward
a degree. Three-and-a-half years after their initial enrollment in postsecondary education, Col-
lege Now participants had earned significantly more college credits than their non-participating
peers. For our baseline model, we found that College Now participants earned 20 more credits
than non-participants, but the impact was reduced to a 10-credit difference once we included
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high school achievement in Model 2. Still, this relationship remained strong even after control-
ling for socioeconomic status and school-level characteristics (Table 28). One possible explana-
tion is that College Now students entered college better prepared to take college-level courses
(rather than remedial courses that do not lead to credit accrual). Thus, even though participants
and non-participants remained enrolled at similar rates, the participants who continued their edu-
cations were better able to take courses that actually yielded credit toward a degree.

Table 28. OLS Regression of College Now Course Participation on the Number of Credits
Earned after Three-and-a-Half Years in CUNY

Model 1 Model 2 Model 3 Model 4
Variables dy/dx dy/dx dy/dx dy/dx
College Now Participation (=1) 20.451%** 10.956%** 10.856%** 10.648%**
(2.707) (3.620) (3.484) (3.649)
Demographics! YES YES YES YES
College Admissions Average NO YES YES YES
Socioeconomic status? NO NO YES YES
HS-level variables® NO NO NO YES
Observations 2,136 1,998 1,994 1,994
R-squared 0.093 0.212 0.215 0.222

Note: Robust standard errors are in parentheses.

! Demographics include gender, race/ethnicity, cohort year, and age.

2 Socioeconomic status variables include median household income of residents and proportion of residents with col-
lege or higher education.

3 High school characteristics include proportions of black, Hispanic, and free/reduced lunch students, and pupil-to-
teacher ratio.

* Significant at 10%; ** significant at 5%; *** significant at 1%.

As with short-term outcomes, there was also an intensity effect, with participating in
more College Now courses associated with positive outcomes. In fact, intensity of participation
appears to be more important for long- than short-term outcomes. All three long-term outcomes
variables were positively related to College Now participation, once intensity was taken into ac-
count. These relationships are shown in Table 29.

Interestingly, participating in fewer College Now courses was positively associated with
persisting to the second year of postsecondary education. CTE students taking one College Now
course were 6.6 percent more likely than their peers taking no courses to persist to the second
year of college, whereas students taking two or more courses did not differ significantly from
those students taking no courses. This is contrary to all of our other findings, as well as to the
hypothesis that additional exposure to college courses would increase students’ college readiness
and persistence. Nevertheless, it should be pointed out that the estimated effect is also positive
for taking two or more College Now courses, and that large standard errors may be due to low
statistical power and small sample size.
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In contrast, participating in two or more College Now courses is associated with statis-
tically significantly higher grade point averages after four semesters, whereas participating in
only one course does not have a statistically significant effect. These results show that previous
estimates in Table 27 (no statistically significant effect) mask fundamental variation due to par-
ticipation intensity. Those CTE students who participated in two or more College Now courses
had grade point averages 0.14 points higher than those of their non-participating peers after four
semesters. Given that participation more generally was not found to have an effect, the fact that
increased participation intensity can encourage positive outcomes is interesting.

Finally, the statistically significant relationship between College Now participation and
overall progress toward a degree remains strong after intensity is accounted for. Although partici-
pation in both one and two or more College Now courses is associated with more credits accrued
three-and-a-half years after enrollment, as compared to no participation, the effect is stronger for
students who participated in two or more courses. Those who participated in College Now earned
14 more credits after three-and-a-half years than the comparison group.

Table 29. The Effects of the Number of College Now Courses Taken on Long-term Outcomes in
CUNY

4™ term GPA Persist to 2™ Year  Total Credits Earned

Variables dy/dx dy/dx dy/dx
Number of College Now courses =1 -0.035 0.066* 8.807**
(0.062) (0.038) (3.853)
Number of College Now courses > 2 0.144* 0.016 14.204%*
(0.071) (0.056) (5.742)
Observations 1,818 1,994 1,994
Pseudo R-squared 0.154 0.044 0.222

Note: Robust standard errors are in parentheses. All models include demographics (gender, race/ethnicity, cohort
year, and age); College Admissions Average; socioeconomic status (median household income of residents and
proportion of residents with college or higher education); and high school-level variables (proportions of black, His-
panic, and free/reduced lunch students, and pupil-to-teacher ratio).

* Significant at 10%; ** significant at 5%; *** significant at 1%.

Conclusions—New York City

The New York City data explored only the impact of dual enrollment participation for
career and technical education students. We found some positive impacts on both short- and
long-term outcomes after controlling for student demographics and prior achievement and high
school characteristics. In particular, CTE students who participated in College Now were more
likely than their non-participating peers to pursue a bachelor’s degree. They had higher grade
point averages after their first semester in college and had accrued more credits three-and-a-half
years after their initial enrollment in postsecondary education. For outcomes with no significant
effects, it is important to note that College Now participants had no worse outcomes than their
non-participating peers. In other words, though College Now did not always increase student
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success, it did not inhibit it, either. Furthermore, some positive effects held even after controlling
for high school achievement and socioeconomic background.

The intensity of College Now course-taking was also related to short- and long-term out-
comes for College Now participants. The effect on first-term grade point average appears to re-
flect the positive impact of taking two or more College Now courses rather than to participating
in College Now generally. And although College Now participation in any form was not related
to full-time enrollment, participating in two or more College Now courses was positively related.
A similar relationship exists for students’ fourth-term grade point average. College Now was as-
sociated with higher rates of credit accrual after three-and-a-half years for all participants, but the
effect was stronger for students participating in two or more courses than for students participat-
ing in only one course. However, an opposite intensity effect was seen for students’ fourth-se-
mester GPAs; students participating in one course had higher grade point averages, while there
was no effect on GPA for students participating in two or more courses.

Thus, it appears that dual enrollment participation may lead to positive postsecondary
outcomes for CTE students. It is important to remember, however, that this dataset is limited in
its generalizability. The controls are also imperfect, as the College Admissions Average is not a
full measure of students’ preexisting academic achievement and the socioeconomic status vari-
ables are drawn from the population of students’ zip codes rather than their individual families.
Thus, by including only imperfect measures of these important factors affecting the decision to
participate in dual enrollment, it is possible that our models may not account for all preexisting
differences between dual enrollment students and their non-dual enrollment peers. Nonetheless,
these findings are encouraging.
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FINDINGS: OUTCOMES FOR SUB-GROUPS

Part of the argument for expanding access to dual enrollment programs rests on an as-
sumption that some types of students, particularly low-income or low-achieving students, may
benefit from early exposure to the demands of a college course. This argument is based on evi-
dence that such groups typically have less positive postsecondary outcomes than their more
advantaged peers and on a desire to help eliminate these gaps in college achievement. Thus, we
examined whether the positive findings found in the analyses of New York and Florida data were
particularly strong for certain sub-groups of students. Does dual enrollment participation benefit
some groups of students more than others? And if so, are these students the ones who often strug-
gle most to attain postsecondary credentials?

In analyzing differential outcomes for various sub-groups, we conducted a range of analy-
ses looking at a sub-set of the outcome variables discussed in the previous sections. We ran sepa-
rate regressions of the impact of dual enrollment for each group, and then tested the null hypoth-
esis of equal marginal effects using a standard #-test at conventional 5 percent levels. Statistical
differences in effects can be treated as differences gained from dual enrollment participation for
the various sub-groups. Our analyses focused on differences in gender (since males are increas-
ingly underrepresented in higher education), high school achievement, and socioeconomic status.

Given the size of our New York City sample, we were limited in the analyses we could
conduct, since disaggregating the data too much led to very small cell sizes and low statistical
power. We were only able to examine differences in outcomes in terms of gender. We found no
significant differences between males and females on any of the short-term outcomes included in
the New York City analyses (attending a four-year institution; first-semester grade point average;
persistence to second semester; persistence to fourth semester). Because College Now participa-
tion had a strong influence on the longer-term outcome of total credits earned within three years,
we also examined whether there was a differential impact for males or females on this variable.
There was not.

Because the Florida dataset was larger, we were able to run analyses for all of the sub-
groups. We found that, in many cases, male and low-income students benefited more from dual
enrollment participation than their more advantaged peers. Figures 1a and 1b show that the
relationship between dual enrollment and students’ likelihood of enrolling in any form of post-
secondary education after high school graduation differed for various sub-groups, for both the
full sample and for the CTE sub-sample. Among the full sample, male participants were signifi-
cantly more likely than female participants to enroll in college. Likewise, high-SES participants
were significantly less likely to enroll in college as compared to the low-SES participants. The
CTE sub-sample showed similar results, although the difference between males and females was
stronger for this sub-group.
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Figure 1a. Varied Effects of Dual Enrollment Programs on Postsecondary Education (PSE)
Enrollment After High School Among all Students in Florida
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Note: DE effects are computed from separate regressions by gender, socioeconomic status (SES), and
high school GPA quartiles. Explanatory variables commonly include cohort year; disability; Limited Eng-
lish Proficiency (LEP); proportions of black, Hispanic, and free/reduced lunch students; charter school;
school grade; median household income of residents; proportion of residents with college or higher edu-
cation; and location.

* A difference in DE effects between one group and a reference group are significant at the 5 percent level.

56

National Research Center for Career and Technical Education



The Postsecondary Achievement of Participants in Dual Enrollment

Figure 1b. Varied Effects of Dual Enrollment Programs on Postsecondary Education (PSE)
Enrollment After High School Among CTE Students in Florida
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Note: DE effects are computed from separate regressions by gender, socioeconomic status (SES), and
high school GPA quartiles. Explanatory variables commonly include cohort year; disability; Limited Eng-
lish Proficiency (LEP); proportions of black, Hispanic, and free/reduced lunch students; charter school;
school grade; median household income of residents; proportion of residents with college or higher edu-
cation; and location.

* A difference in DE effects between one group and a reference group are significant at the 5 percent level.
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These differences did not remain when we examined dual enrollment students’ likelihood
of enrolling a four-year rather than a two-year institution, however. There was no gender differ-
ence in state university system enrollment rates, and high-SES students were statistically signifi-
cantly more likely than low-SES students to enroll in a university (not shown). This was true for
both the full sample and the CTE sub-sample.

Sub-group differences were also found with regard to students’ first-year grade point av-
erages, as shown in Figure 2a. The relationship between participation and grade point average
was statistically significantly less for females than for males. It was also statistically significantly
greater for students from low socioeconomic statuses than for their more economically advan-
taged peers. And students in the first quartile of high school grade point averages—those with
the lowest high school grades—benefited more strongly in terms of their first-year college grade
point averages than the reference group of the highest high school achievers.® For CTE students,
most of these differences disappeared. However, the gender difference remained, with male CTE
students benefiting more from dual enrollment than their female classmates (Figure 2b).

6 It is important to remember that, although there are GPA eligibility restrictions for dual enroll-
ment in Florida, we have shown variation in all quartiles in Table 3 and more than 1,000 students in the
lower quartile. Moreover, we used students’ final high school grade point averages in the analysis and not
their actual academic achievement prior to dual enrollment participation.
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Figure 2a. Varied Effects of Dual Enrollment Programs on First-Year Grade Point Average
Among all Students in Florida

1stYear GPA

0.45
0.39

0.4

0.35
0.3 0.29

0.26

0.25 7 021
0.19

0.2 7 0.17

DE Effects

0.15 0.14 014

0.1

0.05

0 — T T T T
Males Females* High SES  Low HS GPA HSGPA HS GPA HS GPA
(ref.) (ref.) SES* Ist 2nd 3rd 4th qt.
quartile* quartile quartile  (ref.)

Student Characteristics

Note: DE effects are computed from separate regressions by gender, socioeconomic status (SES), and
high school GPA quartiles. Explanatory variables commonly include cohort year; disability; Limited Eng-
lish Proficiency (LEP); proportions of black, Hispanic, and free/reduced lunch students; charter school;
school grade; median household income of residents; proportion of residents with college or higher edu-
cation; and location.

* A difference in DE effects between one group and a reference group are significant at the 5 percent level.
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Figure 2b. Varied Effects of Dual Enrollment Programs on First-Year Grade Point Average
Among CTE Students in Florida
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Note: DE effects are computed from separate regressions by gender, socioeconomic status (SES), and
high school GPA quartiles. Explanatory variables commonly include cohort year; disability; Limited Eng-
lish Proficiency (LEP); proportions of black, Hispanic, and free/reduced lunch students; charter school;
school grade; median household income of residents; proportion of residents with college or higher edu-

cation; and location.
* A difference in DE effects between one group and a reference group are significant at the 5 percent level.

We were curious to see if these differences remained over time, and so ran an analysis
of the sub-group differences for dual enrollment participation on cumulative grade point aver-
age. For the full sample, the findings were similar, as shown in Figure 3. Male, low-SES, and
low-achieving students all seemed to benefit more than female, high-SES, and high-achieving
students. However, these differences did not remain for CTE students, since there were no statis-
tically significant differences on cumulative GPA by sub-group (not shown).
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Figure 3. Varied Effects of Dual Enrollment Programs on Cumulative Grade Point Average
Among all Students in Florida
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Note: DE effects are computed from separate regressions by gender, socioeconomic status (SES), and
high school GPA quartiles. Explanatory variables commonly include cohort year; disability; Limited Eng-
lish Proficiency (LEP); proportions of black, Hispanic, and free/reduced lunch students; charter school;
school grade; median household income of residents; proportion of residents with college or higher edu-

cation; and location.
* A difference in DE effects between one group and a reference group are significant at the 5 percent level.

Regarding persistence to the second year, for both the full sample and the CTE sub-sam-
ple, males benefited to a greater extent than females. These relationships are shown in Figures 4a
and 4b, respectively.

National Research Center for Career and Technical Education 61



The Postsecondary Achievement of Participants in Dual Enrollment

Figure 4a. Varied Effects of Dual Enrollment Programs on Persistence to Second Term Among
all Students in Florida
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Note: DE effects are computed from separate regressions by gender, socioeconomic status (SES), and
high school GPA quartiles. Explanatory variables commonly include cohort year, disability, Limited Eng-
lish Proficiency (LEP), proportions of black, Hispanic, and free/reduced Iunch students, charter school,
school grade, median household income of residents, proportion of residents with college or higher educa-

tion, and location.
* A difference in DE effects between one group and a reference group are significant at the 5 percent level.

62 National Research Center for Career and Technical Education



The Postsecondary Achievement of Participants in Dual Enrollment

Figure 4b. Varied Effects of Dual Enrollment Programs on Persistence to Second Term Among
CTE Students in Florida
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Note: DE effects are computed from separate regressions by gender, socioeconomic status (SES), and
high school GPA quartiles. Explanatory variables commonly include cohort year, disability, Limited Eng-
lish Proficiency (LEP), proportions of black, Hispanic, and free/reduced Iunch students, charter school,
school grade, median household income of residents, proportion of residents with college or higher educa-
tion, and location.

* A difference in DE effects between one group and a reference group are significant at the 5 percent level.

There was a slight differential impact on the total number of credits earned, with dual en-
rollment participation more positively influencing the total number of credits earned for low-SES
students; it did not do so for males or low achievers (not shown). This relationship disappears for
the CTE sub-sample, with no differential impacts on total credits earned for CTE students (not
shown).

As with the analyses for participation generally, these are encouraging findings regarding
the influence of dual enrollment on the types of students who tend to be less successful in col-
lege. Males, low-income students, and low-achieving high school students all appear to benefit
from participation in dual enrollment to a greater extent than their dual enrollment peers who
enter college courses with more social, economic, and educational advantages. This indicates that
dual enrollment may well be a strategy for encouraging postsecondary success among students
not typically seen as college-bound. It also indicates that, contrary to the arguments of some crit-
ics of expanding dual enrollment programs, dual enrollment can benefit a range of students, not
only those who achieve at very high levels in high school. Indeed, dual enrollment may be most
beneficial to those students who are often excluded from participation.
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STUDY CONCLUSIONS

The findings presented here provide a very encouraging, though not definitive, picture of
dual enrollment as a strategy for encouraging student access to and persistence in postsecondary
education. This study examined dual enrollment in two states, Florida and New York. In both
states, we were able to explore the impact of dual enrollment on a particular sub-group of stu-
dents, those enrolled in career and technical education (CTE) programs of study. In Florida, we
were also able to examine the impact of dual enrollment participation on the broader high school
student population. Thus, our findings speak to the efficacy of dual enrollment as a general high
school reform strategy as well as to the more specific case of CTE reform.

We examined dual enrollment impacts on a range of outcomes using statistical methods
that allowed us to control for student characteristics including high school achievement and family
background. As such, this report is an important step forward in the dual enrollment literature be-
cause it provides a more rigorous assessment of the relationship between dual enrollment participa-
tion and postsecondary outcomes than has been conducted in the past. By including CTE students,
our analyses also focus on a sub-population that is often overlooked in the college access literature.

The analyses focused on both short- and longer-term outcomes. They also investigated
whether some sub-groups, particularly those students from groups least represented in higher
education, may benefit from dual enrollment to a greater extent than their more advantaged peers.
In general, we found positive effects from participation in all areas, and though we would encour-
age future research to use additional control variables for student background and motivation, we
believe that our findings provide strong evidence that dual enrollment can be an effective transi-
tion strategy for a range of students, not only those most academically successful in high school.

For the full population of students in Florida, we found several consistently positive and
statistically significant differences in outcomes. Dual enrollment students in Florida were more
likely than comparison students to earn a high school diploma, to enroll in postsecondary educa-
tion in the state university system, to enroll in college full-time, and to have higher grade point
averages (after the first and fourth semesters and cumulatively). This effect on GPA is particular-
ly important because its effect size remains strong in the long run. Importantly, the impact varies
by the number of dual enrollment courses taken, indicating an intensity effect for participation.
For example, students who took only one dual enrollment course had a 0.158 point higher cumu-
lative GPA while those students who took five or more had almost a 0.27 point difference.

We also found a strong statistical association with persistence in college as well as a large
impact on the total postsecondary credits earned. Dual enrollment participants had earned, on
average, 15 more credits than their non-dual enrollment peers, but those who took more than five
dual enrollment courses had a 25-credit advantage.

But what about CTE students? We were able to use data from the two states to examine
whether dual enrollment participation could benefit them. Here, too, we found some consistently
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positive and statistically significant differences. These differences were consistent for CTE stu-
dents across both states.

Dual enrollment students in our CTE population were 8.6 percent more likely than com-
parison students to enroll in the state university system in Florida and 9.7 percent more likely to
pursue a bachelor’s degree in CUNY. While we found statistical impacts on GPA and total post-
secondary credits earned in both states, the difference was larger in Florida. Dually-enrolled CTE
students in both states were also more likely than their non-dually enrolled peers to progress to-
ward a degree, as evidenced by their accrual of significantly more credits after three (Florida) or
three-and-a-half (CUNY) years.

Estimated impacts on other outcomes were positive and significant in Florida but not sta-
tistically different from zero in CUNY. For example, Florida CTE dual enrollment students were
more likely than non-participants to persist in college, but we found no effect or weak evidence
for similar effects on such students in CUNY (after accounting for intensity). Moreover, we
found a 0.26 point long-term effect on GPA (2" year and cumulative) for Florida. However, the
short-term effect on GPA for CUNY did not translate to the long run until we accounted for the
intensity of dual enrollment courses.

There are several possible explanations for the larger statistical differences in Florida.
On one hand, it is possible that dual enrollment programs are more effective for CTE students in
Florida than in CUNY. On the other hand, the gap could be due to technical differences. For ex-
ample, we used different definitions of CTE students in each state due to data restrictions. If the
definition of occupational concentrators we used in Florida did not accurately capture a popula-
tion similar to the CUNY CTE sample, then results might differ. Moreover, we included controls
for student, high school, and neighborhood characteristics in our models but used very different
covariates in each state based on availability. The difference in our ability to control for observ-
able and unobservable factors could also explain differential impacts. Finally, we may simply not
have had adequate power in CUNY to detect a small statistical program effect.

Finally, using the Florida data set, we examined whether dual enrollment had stronger ef-
fects for certain groups of students than for others. We found that in some cases, males and low-
SES students did benefit from dual enrollment to a greater extent than their female and high-SES
peers. This was particularly true for students’ likelihood of enrolling in college after high school
graduation and their grade point averages, both after the first semester and cumulatively. Though
these relationships were stronger for the full sample than for the CTE sample, some of the re-
lationships did exist for CTE students as well. Thus, there is at least some evidence that dual
enrollment may increase the likelihood of college success for those groups of students currently
most disadvantaged in the postsecondary sector.

It is reasonable to conclude, then, that dual enrollment holds strong promise for improv-
ing the postsecondary outcomes of all students, including those in CTE programs and those from
disadvantaged backgrounds. However, it is important to remember that there were some short-
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comings in our analyses that may limit the strength of our conclusions. Results presented here
should be interpreted with some caution, and future research is needed to establish a causal rela-
tionship between dual enrollment participation and educational outcomes.

The primary shortcoming of both data sets is the non-random nature of dual enrollment
participation. Dual enrollment students in both Florida and New York City had to exhibit some
preexisting motivation and desire to enroll in college, as they elected to take college classes
while still in high school. The limitation of our sample in New York City to only students in
vocational high schools (who had some sort of propensity toward technical education while in
middle school) and only those who enrolled in CUNY (who therefore had some desire for post-
secondary education upon high school graduation) mitigates this to an extent. However, there are
still likely preexisting unobserved differences between College Now participants and non-partici-
pants that could also generate what appear to be positive impacts, when in fact there are no such
impacts or there are negative impacts.

In the Florida data, the differences between treatment and comparison groups were more
problematic. The majority of the dual enrollment students met the 3.0 grade point average re-
quirement, meaning that they likely had stronger academic backgrounds than non-participants.
The descriptive characteristics of the two samples bear this out, indicating that dual enrollment
students in Florida were more advantaged than comparison group students on a range of charac-
teristics. If dual enrollment participants are fundamentally different from non-participants even
after adjusting for observable covariates, then the estimated effect of the program may, in part, be
attributable to preexisting differences.

However, despite our non-experimental design, our study greatly improves on method-
ologies used in previous examinations of dual enrollment outcomes and can serve as a baseline
study for future experimental and quasi-experimental designs. Both longitudinal datasets allowed
us to control for some preexisting student characteristics, particularly for the fact that, in general,
dual enrollment students are more successful in high school than their non-dual enrollment peers
(using CUNY College Admissions Averages and final high school GPA in Florida). Our results
for all students in Florida are robust, consistently positive, and statistically significant; therefore,
we are confident that some of these differences in students’ outcomes can be attributed to the
dual enrollment program.

In addition, the inclusion of analyses focusing only on CTE students and the positive
findings emerging from these analyses strengthen the case that dual enrollment can lead to posi-
tive outcomes. As we have noted, students who choose to engage in CTE-focused courses of
study are likely to be more similar in terms of their college and career goals and high school ex-
periences than the broader high school population. To be sure, students engaged in information
technology programs are likely to differ from those in cosmetology programs, who are likely to
differ from those in automotive technology programs. However, CTE students are more likely
to be similar to one another on unmeasured characteristics than they are to the highest-achieving
university-bound students. We believe that comparing dual enrollment-participating and non-dual
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enrollment-participating CTE students may help to minimize any potential bias due to self-se-
lection into dual enrollment, although this restriction will not necessarily eliminate all preexist-
ing differences. We found positive results in postsecondary enrollment, total number of credits
earned, and GPA across states, in addition to statistical differences in Florida for persistence to
the second term and year.

Implications for Programs and Policy

These positive findings have implications for policy and programs. First, they indicate
that the expansion of dual enrollment may be warranted and that states should consider ways
to encourage participation among a broad range of students. They also indicate that programs
should consider ways to ensure that all students, not just the most academically advanced, have
access to dual enrollment opportunities. As some states and programs have expressed reserva-
tions about expanding dual enrollment, the findings presented here should provide evidence that
their concerns may be unwarranted.

However, additional research is needed to further establish the efficacy of dual enrollment
as a promising high school and CTE reform strategy. This includes analyses using randomized
or quasi-experimental designs to eliminate some of the shortcomings of our regression analyses.
This also includes further examining sub-group differences in outcomes in order to better un-
derstand which groups of students may benefit most from dual enrollment participation. While
the findings presented here give us confidence that dual enrollment can help students enter and
succeed in college, it is important that any policy or programmatic changes be accompanied by
rigorous research.

The implications of the findings presented in this report can be seen as pertaining to two
separate arenas: dual enrollment generally and CTE reform. In both, policy and programming
may be influenced by the positive relationship between dual enrollment and student outcomes
found in our analyses.

Implications for Dual Enrollment Programs

1. Consider expanding dual enrollment participation.

States and programs may want to reconsider restrictive eligibility requirements for dual en-
rollment, given the finding that both CTE and non-CTE students benefit from participation. More-
over, the finding that the most disadvantaged students (males and low-SES students) benefit more
than others indicates that a rethinking of who should be included in dual enrollment is necessary.

In many states, as in Florida, students with low grade point averages, including those who
may be disengaged from traditional academic study, are prohibited from participating in dual en-
rollment. Although further research is needed to establish the extent to which disadvantaged sub-
groups benefit from participation in dual enrollment, it appears that states may want to reconsider
restrictive eligibility policies. Likewise, some colleges limit which students may enroll in dual
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enrollment courses or limit which courses are available to students (often offering liberal arts
courses but not electives or CTE classes). Colleges should reconsider whether these restrictions
are appropriate.

2. Consider creating dual enrollment sequences.

We found some preliminary evidence that students benefit from taking more than one
dual enrollment course. States can encourage such course-taking by developing policies that sup-
port comprehensive or enhanced comprehensive dual enrollment programs that span multiple
semesters and sometimes include additional support services (Bailey & Karp, 2003). Since these
programs are often more expensive to run than single dual enrollment courses, state support and
funding may be a necessary precursor to their expansion.

Programs can encourage intensity of course-taking in a variety of ways. First, they can
ensure that students are recruited into dual enrollment early enough in their high school careers
that they have the time to take multiple courses. Second, they can work with students during the
course selection process to help them develop clear sequences of courses. This may even include
“bundling” dual enrollment opportunities, such that students enroll in the first level of a course
during the fall semester and the second level during the spring (e.g., English 101 in the fall and
English 102 in the spring).

3. Expand outreach to underserved populations.

Because underrepresented students may not have the same opportunities to learn about
dual enrollment opportunities as their peers or may be less inclined to take advantage of such
opportunities, it is important to ensure that states and programs pay particular attention to the
recruitment of such students. States can encourage the participation of disadvantaged groups in
dual enrollment by requiring notification of all students of the availability of dual enrollment,
providing funds to create outreach programs for underrepresented groups, or creating their own
outreach programs for such groups.

Programs themselves can take the lead in this area by being proactive in their outreach
and recruitment efforts. This may include the targeted marketing of programs, such as special
events for underserved students. They may also devote staff members specifically to recruiting
underserved students. Perhaps most importantly, programs must critically examine their current
practices and cultures and identify ways in which their current practices may discourage minority
and low-SES student participation and seek alternatives.

Most importantly, dual enrollment courses should be tuition-free for low-income students
(if not for all students). The 50 states address dual enrollment tuition in several different ways,
with some mandating that participating students pay their own tuition and others requiring that
participating institutions cover tuition, with either the secondary institution covering the cost,
the postsecondary institution forfeiting tuition, or a combination of these methods (Karp et al.,
2005). A handful of states provide state funding for tuition. This latter arrangement is clearly the
best, since requiring institutions to cover costs can create a disincentive to participation. Given
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the realities of tight state budgets, states that cannot afford tuition coverage for all participating
students might implement a sliding scale to ensure that tuition does not deter disadvantaged stu-
dents from enrolling.

Implications for CTE Programs

1. Expand dual enrollment options for CTE students.

The positive findings presented here indicate that dual enrollment can benefit CTE stu-
dents. In many locales, however, such students are not encouraged to participate in dual enroll-
ment. This is changing somewhat as more CTE programs encourage college preparation and
attendance. However, connections between colleges and high school CTE programs should be
strengthened so that CTE students have additional opportunities to engage in college coursework
while in high school.

At the state level, this means that modifications in policy may have to occur. Some states
target dual enrollment to academically advanced students and direct funds away from CTE
students seeking such opportunities as a result. Such policies should be rethought in order to
encourage more CTE student participation in dual enrollment. At the program level, long-held
beliefs about which students should participate in dual enrollment and which courses should be
offered must also be reconsidered. New relationships between dual enrollment coordinators and
high school CTE teachers should be developed, and dual enrollment recruiters should seek ways
to target CTE students for program participation.

2. Expand integration of dual enrollment in CTE pathways and programs.

The current trend in CTE reform is to include dual enrollment as part of a sequence of
CTE courses. This builds upon and improves Tech Prep and other reforms. There has been some
skepticism as to the efficacy of this approach. Our findings, however, indicate that initiatives
such as CCTI are on the right track when they seek ways to combine CTE pathways and dual en-
rollment opportunities.

Although we did not compare the outcomes of Tech Prep and dual enrollment CTE stu-
dents directly, our positive findings (particularly as compared to previous more-negative findings
on Tech Prep) indicate that dual enrollment should be an important component of CTE programs.
Providing CTE students with structured opportunities to engage in dual enrollment coursework is
likely to increase CTE students’ access to and success in college.

As states redefine their CTE programs in response to reforms in Perkins funding, they
should seek policy levers to encourage the creation of pathways that include dual enrollment for
CTE students. This may include funding streams that reward programs with a dual enrollment
component or other levers to encourage dual enrollment over the traditional articulated credit or
credit-in-escrow models. At the institutional level, collaborations between high schools and col-
leges should focus on ways that dual enrollment can be integrated into existing and new curricu-
lar pathways.
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In conclusion, this study offers very encouraging, though not definitive, findings that dual
enrollment participation is related to positive postsecondary outcomes. This positive association
is particularly strong for groups of students that have been struggling to succeed in postsecondary
education, especially males and low-income students. Also intriguing are our results relating to
students with high school grade point averages in the lowest quartile (in this case, below 2.6), in-
dicating that these students may benefit from participation more than their high-achieving peers.

Although our positive findings may stem from unmeasured student characteristics such as
motivation, it seems that at the very least, dual enrollment programs provide motivated students
with the opportunity to accelerate their education. Given these results, we suggest that states and
colleges push forward with their dual enrollment initiatives but with a much stronger commit-
ment to develop more definitive measures of effectiveness.
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