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E X ECU T I V E SU MMA R Y

There is no panacea when it comes to education policy, but a growing body of research
suggests that allowing students in high school to complete even a single college class
could significantly increase their chances of attending college and eventually graduating.
After studying tens of thousands of Texas students who completed college courses in
high school, we found that these students attended and completed college within the
state at much higher rates than students with similar backgrounds who did not take
college courses in high school.
States and school districts have been searching for ways to raise rates of college
readiness and success among students, and particularly among groups that are
underrepresented in college. Providing students with the opportunity to take college
courses in high school, known as dual enrollment, is one promising strategy. The theory
behind dual enrollment is that enabling high school students to experience real college
coursework is one of the best ways to prepare them for college success.
JFF’s research contributes to this field by analyzing longitudinal data following Texas
students for six years after high school graduation. This enabled us to examine not only
whether students attended college but also whether they completed a degree. Another
distinguishing feature of this study is that it uses a rigorous research methodology
to ensure that it compares students who are similar aside from their participation in
dual enrollment. This greatly increases the certainty that the better college outcomes
observed for students who participate in dual enrollment are not due to other factors—
for example, the possibility that dual enrollees are already more likely to have higher
academic achievement.
JFF’s examination revealed very promising results. High school students who had
completed a college course before graduation (defined here as dual enrollees) were
nearly 50 percent more likely to earn a college degree from a Texas college within six
years than students who had not participated in dual enrollment (see figure on page vi).
Overall, students who completed college courses through dual enrollment were
significantly more likely to attend college, persist in college, and complete an Associate’s
degree or higher within six years (see table on page vi). These findings held for all racial
groups as well as for students from low-incomes families. In fact, dual enrollees from lowincome families were particularly more likely to attend a four-year college in Texas after
high school.
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COLLEGE COMPLETION RATES FOR STATISTICALLY MATCHED COLLEGE
ENROLLEES, TEXAS, 2004 HIGH SCHOOL GRADUATING CLASS
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Both dual enrollment treatment and control

54.2%

groups started with 16,454 high school graduates.
50%

Of these students, 7,774 treatment group

47.2%

students (47.2%) earned Bachelor’s degrees, while
4,970 control group students (30.2%) earned

40%
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Bachelor’s degrees. Treatment group students
earned 1,457 Associates degrees (8.9%), and a
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total of 8,926 students earned any degree (54.2%).
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This compares to 1,112 Associate’s degrees (6.8%)
and 6,079 students earning any degree for control
group students (36.9%).
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DUAL ENROLLMENT PARTICIPANTS VS. STATISTICALLY MATCHED NON-DUAL ENROLLMENT
STUDENTS, TEXAS, 2004 HIGH SCHOOL GRADUATING CLASS
DUAL ENROLLMENT PARTICIPANTS WERE
Impact on Enrollment

2.2 times more likely to enroll in a Texas two- or four-year college

Impact on Persistence

2.0 times more likely to return for a second year of college

Impact on Completion

1.7 times more likely to complete a college degree

When considered alongside other recent rigorous research on dual enrollment, this study has important
implications for policymakers:
> > Encouraging the dual enrollment of high school students in college courses is a way to enhance their
readiness for college, including those from low-income groups and other groups underrepresented in
college.
> > State policy should ensure that low-income and underrepresented students can take advantage of the
benefits of dual enrollment. This can be accomplished by providing more preparation, support, and
accelerated learning strategies for these populations.
> > More research on dual enrollment could enable policymakers to make better strategic use of limited
resources by determining which types of college courses and pathways have the strongest association
with college-going outcomes.
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I N T R O D UCT I ON

States and school districts are searching for strategies to raise the college and
career readiness of high school graduates—imperative in an era when postsecondary
credentials are the key to good jobs, better pay, and stronger economies. The creation
and implementation of higher graduation standards aligned to college and career
expectations is the most visible and emblematic effort by states to ensure students are
prepared to succeed after high school, but it is far from the only one. A policy strategy
of increasing interest is the practice of providing students with the opportunity to take
college courses while in high school, known as dual enrollment.
The premise of dual enrollment is that high school students can enhance their chances
for college success if they better understand what it takes to succeed in college: they do
this by actually experiencing real college coursework, often earning “dual credit” for both
high school and college. Through their accountability systems, several states promote
dual enrollment by recognizing or rewarding school districts that see more students
complete college coursework before graduation (Achieve 2011; Ward & Vargas 2011). 1
New research, conducted in Texas by Jobs for the Future, points to the effectiveness of
dual enrollment as a strategy for improving postsecondary success. This study focused
on the academic outcomes of 32,908 Texas students from the high school graduating
class of 2004. Half of the study group completed at least one college course before
graduating from high school; an equal number of academically and demographically
similar students did not. Those who completed college courses through dual enrollment
were significantly more likely to attend college, persist in college, and complete an
Associate’s degree or higher within six years.
The results are particularly notable because they come from a state with one of the
nation’s fastest-growing and largest public school populations and one that saw a
dramatic increase in dual enrollment participation, from 17,784 students in 2000 to
90,364 in 2010 (408 percent growth) (Texas Higher Education Coordinating Board 2011).
The findings are consistent with recent research on dual enrollment in Texas (O’Brien &
Nelson 2004; McCauley 2007), California, and Florida (Speroni 2011a, 2011b; Karp et al.
2007; Hughes et al. 2012), as well as national studies (An forthcoming).
Like some of these studies, our research used rigorous quasi-experimental methods
to control for factors other than dual enrollment that could explain student success
by comparing dual enrollees to non-dual enrollees who are otherwise closely matched
academically and socially. JFF’s methodological approach, known as a propensity score
matching model, enabled us to account for student background characteristics to the
highest degree possible short of a randomized study. This greatly increases the certainty
that the better college outcomes found for dual enrollment participants are due to the
effects of the dual enrollment courses they completed.
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When considered alongside other recent rigorous research on dual enrollment, this study has important
implications for state policymakers:
> > Encouraging the dual enrollment of high school students in college courses is a way to enhance their
readiness for college, including students from low-income groups and other groups underrepresented in
college.
> > More preparation and support for students and the use of accelerated learning strategies, such as early
college schools, are needed to ensure that low-income and underrepresented students can benefit fully
from dual enrollment.
> > More research on dual enrollment would enable policymakers to make better strategic use of resources
by determining which types of college courses and pathways have the strongest positive association with
college-going outcomes.
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R E VI EW OF PR E V I OU S
R E S E A RCH ON D UA L
E N R O L LME N T
This study makes an important contribution to a decade of research focused on the
potential of dual enrollment to raise high school and college success for students,
including traditionally underrepresented populations.
Longitudinal Outcomes to College Degrees: A number of studies have examined college
going and persistence, but few have examined completion of a postsecondary degree,
which this study does using data from a large state program that follows outcomes for
several years after high school.
Quasi-experimental Design: This study uses a rigorous design to compare students who
are academically and socially similar except for participation in dual enrollment. This
increases confidence that the results relate to completion of college courses while in
high school.
Outcomes for Key Student Groups: To understand the potential for dual enrollment to
make college success more likely for underrepresented students, the research examines
how college-going and completion outcomes vary according to a student’s social
background.
Differences in Dual Enrollment Programs: High school students take a variety and
quantity of college courses through dual enrollment. To understand whether these
differences matter, this study examines whether college outcomes vary by the types and
number of college courses students took in high school.

LON GI T UD I N A L OUTCOMES TO COL L EGE DEGREES
D U A L E N R O LLM E N T AND S HORT- TO ME DIU M-TE RM OU TCOME S
A number of studies examine interim outcomes toward a college degree. Most of the
rigorous research about statewide dual enrollment programs has been limited to states
in which it is possible to connect secondary and postsecondary data systems or track
students longitudinally between high school and college. Perhaps for this reason, no
state dual enrollment program has been more studied than that of Florida, which has
long had a robust state data warehouse of this nature (see Karp et al. 2007; Speroni
2011a, 2011b; Windham & Perkins 2001). However, research has also been done with data
from individual college systems or programs in California, Georgia, Arizona, and New
York City (Hughes et al. 2012; Michalowski 2007; University of Arizona 1999; Lynch et al.
2007).
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Some of the most notable studies—using methods to partially control for student background
characteristics—have found positive associations between dual enrollment and outcomes such as high
school graduation, college enrollment, first-year college GPA, second-year persistence in college, and
number of college credits accumulated after three years (Karp et al. 2007; Hughes et al. 2012; Michalowski
2007).
Although these studies have consistently shown positive associations between dual enrollment participation
and college outcomes, most tend to study, as Brian An (forthcoming) notes, the short- to medium-term
outcomes associated with dual enrollment and rarely study degree completion. Given that these interim
outcomes are no guarantee that students will complete college, analyses of the relationship between dual
enrollment and degree completion are important.

DUA L EN RO LLM E N T A N D C O LLE G E C OMPL E TION
Some studies examine longer-term outcomes such as college completion. For example, Swanson (2008)
found that dual enrollment participants from the National Educational Longitudinal Study were 16 to 20
percent more likely than nonparticipants to earn a Bachelor’s degree. In a study looking at a large statewide
dataset, Kristin Klopfenstein (2010) examined Texas high school graduates of the class of 1997: “The effect
of taking one or more dual credit classes [was] nearly triple the probability of graduating in [three years]
relative to students who did not take such courses.” Dual enrollment participation was also positively
related to graduating in four and five years.

Q UA SI -EXP E R IM E N TA L D E S IG N
Another shortcoming of most previous studies is their limits on examining the extent to which students’
preexisting characteristics may influence student outcomes. This is critical. Dual enrollment participants
may already be more likely to have the traits of college-ready students; if so, dual enrollment participation
may not explain changes in outcomes. Short of randomly assigning students to participate in dual
enrollment, it is not possible to rule out preexisting differences in students as an explanation for
differences in outcomes. However, two recent studies have sought to account for preexisting differences
using rigorous methodology.
Cecilia Speroni (2011b) studied the effects of dual enrollment in Florida using a quasi-experimental
statistical method—one that researchers believe provides more confidence in associating interventions with
outcomes. The research approximated an experiment that could assign similar students to either take or
not take dual enrollment. Known as a regression discontinuity design, this method increases confidence that
difference in outcomes between student groups are associated only with participation or nonparticipation
in college courses. Speroni found that students who had completed college algebra for dual enrollment had
Associate’s degree attainment rates that were 23 percentage points higher and Bachelor’s attainment rates
24 percentage points higher than students with no such experience.
An (forthcoming), also using a quasi-experimental statistical method, found that dual enrollment
participation increased the probability of attaining any postsecondary degree by 8 percentage points,
and dual enrollment participants were 32 percent more likely to attain a Bachelor’s degree than were
nonparticipants. JFF used the same methodology as did An—a propensity score matching model that
compares students who were similar across recorded student background characteristics. An also employed
sensitivity analysis to determine the likelihood that unobserved variables might be influencing the results.
He found that only overlooking a very large factor would have undermined the results.
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O U TCO M E S FOR KE Y ST U D E NT GROUPS
Can college-ready strategies support low-income students and other youth with traditionally low
educational attainment? This question is critical. Some of these groups, such as Latino students, are
among the fastest growing in the nation’s schools and future workforce but the least likely to persist to a
postsecondary credential.
In seminal research of dual enrollment in Florida and in the City University of New York (which has a larger
dual enrollment program than that of most states), the Community College Research Center focused on
whether the statistical relationships between dual enrollment participation and postsecondary outcomes
differed for key student groups with traditionally lower educational attainment (Karp et al. 2007). Florida
dual enrollees were 16.8 percent more likely to enroll in college, had college GPAs 0.2 points higher than
non-dual enrollees, and were more likely to persist to the second year of college.
Of particular interest here is that male students, low-income students, and students with lower high
school GPAs all were found to benefit more from dual enrollment across several college outcomes. This
suggests that the benefits of dual enrollment were just as great, if not greater, for students traditionally
underrepresented in college. Another study found some evidence that first-generation college goers
benefit more from dual enrollment participation than do students with a college-educated parent (An 2011).
Although this research was not conclusive, the findings suggest that dual enrollment participation might
help first-generation students at least equally as other students.

D I F F ER E N CE S I N D UA L E N ROL L MENT PROGRAMS
The field knows little about how different aspects of college course-taking experiences may affect
outcomes. These differences include taking a course on a college campus versus a high school campus,
taking a class from a college adjunct versus a high school teacher, and the type of course taken. Few states
have collected the types of detailed, course-level information needed to study such differences. Florida’s
state data system is an exception, making possible Speroni’s recent analyses shedding light on some of
these issues.
In one study, Speroni (2011b) examined the effect of taking any college course for dual enrollment compared
with the effect of taking a college algebra course. She found no effect for participating in a dual enrollment
in merely any subject, but taking algebra yielded large effects on postsecondary outcomes, especially
degree attainment. Speroni (2011a) only found effects of dual enrollment for courses taken on the college
campus.
As state policymakers consider how to refine and improve college-readiness strategies and optimize their
investments, it is important to better understand key choices in the design of dual enrollment and other
programs. Although we did not have the data to examine whether differences in outcomes varied by the
location of a course on the high school versus a college campus, we do examine whether postsecondary
outcomes for dual enrollees differ by the type or number of college courses students took in high school.
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D U A L EN R OLLME N T POLI CY
I N T EX AS

Texas has long worked to improve the college readiness and success of its public school
graduates, and it is a leader in standards-based reform and the institution of higher
standards. Legislative, gubernatorial, business, and philanthropic efforts promote
early college course taking by high school students. In higher education, the Texas
Higher Education Coordinating Board’s Closing the Gaps report and plan, issued in
2000, documents the connection of the state’s economic prospects to its ability to
close postsecondary attainment gaps for its fastest-growing demographic groups. One
recommendation in the report: increase dual enrollment.
These forces were a major impetus for changes to state policy that have accelerated the
growth in dual enrollment in Texas. For example:
> > Until 2003, school districts
and colleges could not both
claim per pupil funding for
dual enrollees. The legislature

FIGURE 1.
DUAL ENROLLMENT PARTICIPANTS, 2004-10
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54.2%
50%

2004
2010

> > In 2007, the legislature passed HB 2237, an omnibus bill providing $57.4 million in funding for innovative
high school design models. A centerpiece was support for early college high schools, which help
underrepresented students earn two years of college credit or an Associate’s degree upon graduating
from high school.
Texas Higher Education Coordinating Board figures indicate that between 2004 and 2010, the number of
dual enrollment participants increased by 137 percent, from 38,082 to 90,364 students. Growth among
student groups historically underrepresented in higher education was especially dramatic. For example,
Hispanic participation grew from 10,673 to 33,480 (214 percent) and African-American participation from
1,380 to 5,503 (299 percent) (see Figure 1 on page 6).
Despite this growth, little research has examined the effectiveness of dual enrollment using methods
that isolate its effects from those of other student traits. Within limitations noted below, JFF’s research
indicates that Texas has set a proper direction to support this strategy, and it provides baseline data for
future research.
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R E S E A RCH D E SI GN A N D
M ET H O D OLOGY

Three primary research questions guided JFF’s research on dual enrollment in Texas:
> > Is college-course completion by Texas high school students related to their college
success? Does it affect enrolling, persisting in, and completing a degree at a two-year
or four-year public college?
> > Does the relationship between dual enrollment and college outcomes vary by race or
socioeconomic status?
> > Does college success vary by the type or number of courses completed by dual
enrollees?

DATA A N D SA MP L E
To address these questions, JFF used the most recent data available about college
attendance and completion for Texas students at least six years past high school
graduation. The sample was comprised of students who were high school seniors in the
2003-04 school year. We tracked these students through June 2011, tracing the path
of an entire cohort of Texas dual enrollees, from high school graduation to college
completion.
The Texas Education Research Center at the University of Texas at Austin provided the
data. The center, one of three in the state, houses nearly all education data collected by
the Texas Education Agency, the Texas Higher Education Coordinating Board, and the
Texas Workforce Commission. The center merged the TEA and THECB datasets so JFF
could examine the transition patterns of students from K-12 to postsecondary institutions.
In designing the research, we were sensitive to variations in the degree to which students
had access to college courses. Because students in some districts had greater access to
dual enrollment than others, we limited the sample to students who both stayed in the
same district for all four years of high school and were in districts in which at least some
students completed college classes.

T R E AT ME N T A N D COM PARISON GROUPS
One challenge in studying dual enrollment is that students who complete college courses
in high school may already have strong academic backgrounds. To simply compare
students who are dual enrollees to the whole population would not give a fair picture of
the relationship between dual enrollment and college outcomes: With or without dual
enrollment, students with stronger academic backgrounds are more likely to succeed in
college.
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To fairly assess the effects of dual enrollment, dual enrollees would have to be compared to students who
are as similar as possible but who did not participate in dual enrollment. Like An (forthcoming), JFF used a
quasi-experimental design, applying a complex statistical technique called propensity score modeling (PSM).
Increasingly, educational researchers are using this method to establish comparable treatment and control
groups (Graham & Kurlaender 2011). 2
The dataset started with 132,772 students who graduated from high school in 2004 after completing all
four years in the same school district. 3 The first round of analysis, a logistic regression, examined student
likelihood to participate in dual enrollment. We found that students who completed college courses scored
higher on state tests, were less likely to be low income, and more likely to be white than of other racial
backgrounds. 4 Because these particular characteristics tend to be associated with college outcomes, using
PSM, we selected a comparison group of non-dual enrollees to help control for these factors that could
otherwise alternatively explain any positive results. Thousands of non-white and low-income students still
remained in the sample, enabling us to analyze the effects of dual enrollment on key subgroups.
Table 1 provides details on the demographics of the entire 2004 graduating cohort and for the treatment
and control groups. See Appendix 1 for more information on the propensity score model.

TABLE 1.
DEMOGRAPHICS OF THE TOTAL 2004 TWELFTH-GRADE HIGH SCHOOL GRADUATING COHORT,
THE TREATMENT GROUP, AND THE CONTROL GROUP 5
STATE NINTHGRADE 2004
COHORT

TREATMENT
GROUP

CONTROL GROUP

Number of Students

132,772

16,454

16,454

American Indian/Alaska

0.3%

0.2%

0.3%

Asian Pacific Islander

3.6%

3.4%

3.4%

African American

12.7%

6.2%

6.6%

Hispanic

34.2%

23.9%

24.1%

White

49.3%

66.3%

65.6%

Low Income

28.5%

17.4%

17.9%

Limited English Proficiency

2.2%

0.3%

0.9%

Average High Math TLI Score

--

87.11

86.44

“Low Income” means t hat t he student was elig ib le for th e fed eral g overn m en t’s f ree or red u ced p rice lu n ch
progra m, a co mmo n measure of eco no mically d isad van tag ed stu d en ts.
Ave ra ge High Mat h TLI Sco re = t he mean sco re on th e Texas Learn in g I n d ex test in m ath , u sin g th e h ig h est score
a chieve d by eac h student

To summarize, the sample included a total of 17,890 dual enrollees, and by using PSM, the researchers
matched 16,454 of them to very similar counterparts who were not dual enrollees. 6 This resulted in a total
study sample of 16,454 matched pairs of students (32,908 students in all). Upon further review, the analysis
confirmed that the college-course completers (dual enrollment treatment group) and comparison (control)
group were statistically similar across demographic and academic variables.
Using the final dataset of matched treatment and control groups, we analyzed eight primary models,
examining the relationship between dual enrollment and three different postsecondary outcomes:
enrollment in college (access); returning to college a second year (persistence); and earning a college
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degree (completion). For each of these, the analysis also separately examined outcomes among students
attending two-year and four-year colleges, although we only looked at persistence and completion among
students enrolling in two-year schools because of data limitations. 7
The final models used a mixed-effects (also known as multilevel) logistic regression with robust standard
errors. This type of linear-mixed model controlled for the effect that different district-level access to
courses could have had on student outcomes. 8

LI M I TAT I ON S
To control for potential differences in access to dual enrollment due to the district students attended and
to eliminate the effect of students moving to different districts, we limited our sample to Texas students
who spent all four years in the same school district and graduated from high school in 2004. However, as
a result, the findings are not generalizable to students who move from district to district or who do not
graduate from high school.
This study was also confined to students who enrolled in public or private colleges in Texas and does not
address the association between dual enrollment and outcomes for students who attend college outside of
the state. Nevertheless, the findings are still quite informative for the vast majority of students who attend
college in the state, given the fact that only 16.8 percent of Texas high school graduates who enrolled in
four-year colleges went of state, according to 2006 National Center for Education Statistics data.
On the other hand, that factor could bias the results to the extent that students who participated dual
enrollment were more or less likely to enroll out of state than students who did not participate. If dual
enrollment participants are more likely to leave the state, we may be underestimating the effect of dual
enrollment; if dual enrollment participants are less likely to leave, we may be overestimating.
Another limitation is that, even as the sample compared socially and academically similar groups of
students, it cannot account for differences in outcomes that may be related to unobservable characteristics
between dual enrollees and non-dual enrollees. For example, we did not examine the role of a student’s
personal motivation to enroll in a college course (a trait sometimes described as “pluck”).
Finally, this study provides strong evidence that dual enrollment was positively related to college outcomes
at the time of the study, and much has changed about Texas dual enrollment policies since the students in
this study graduated. Thus, the findings may not be generalizable beyond the time period studied. Even so,
these findings add to a growing body of consistent evidence that dual enrollment is an effective collegereadiness strategy, and it also can function as a baseline for future studies on dual enrollment in Texas.
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T H E F I ND I N GS I N D E TA I L
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JFF examined student outcomes at any public postsecondary institution in Texas,
including
colleges, technical colleges, and state colleges and universities.
38082
40000 community
33480

This enabled us to work with the fullest group of students across the greatest number
of pathways. Our analyses also examined whether results differed when confining
the analysis
to two-year or four-year college students. In addition, the research first
20000
examined the effect of10673
completing at least one dual enrollment college course (using a
2004

5503
“yes/no” variable), and subsequent analyses
examined outcomes for different quantities
1380
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of these 0courses taken.
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Overall, in our propensity score matched treatment and control groups, more college
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an

sp
an

Al

ic

goers who completed at least one college course through dual enrollment completed
Hi
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m
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their Bachelor’s degree within six years than students who did not complete a dual
ic
an

enrollment college course—47 percent versus 30 percent, or roughly 50 percent more
Af
r

students (see Figure 2 and Appendix 3).

FIGURE 2.
COLLEGE COMPLETION RATES FOR STATISTICALLY MATCHED COLLEGE
ENROLLEES, TEXAS, 2004 HIGH SCHOOL GRADUATING CLASS
60%

Both dual enrollment treatment and control

54.2%

groups started with 16,454 high school graduates.
50%

Of these students, 7,774 treatment group

47.2%

students (47.2%) earned Bachelor’s degrees, while
4,970 control group students (30.2%) earned

40%

36.9%

Bachelor’s degrees. Treatment group students
earned 1,457 Associates degrees (8.9%), and a

30.2%

total of 8,926 students earned any degree (54.2%).

30%

This compares to 1,112 Associate’s degrees (6.8%)
and 6,079 students earning any degree for control
20%

group students (36.9%).

8.9%

10%

6.8%

Dual Enrollment Treatment Group
Non-dual Enrollment Control Group
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More detailed findings—based on linear mixed regressions of our propensity score matched student groups—
are presented below. The research looked at differences in college access, college persistence, and college
completion. It also examined the effects of completing certain types of courses, as well as the effects of
differences in demographic groups and of completing more than one dual-credit course.

CO L L EG E AC C E SS
STUDENTS WHO COMPLETED AT LEAST ONE COLLEGE COURSE THROUGH DUAL ENROLLMENT IN
HIGH SCHOOL WERE 2.21 TO 2.30 TIMES MORE LIKELY TO ATTEND ANY TYPE OF COLLEGE THAN
A SIMILAR STUDENT WHO DID NOT COMPLETE DUAL ENROLLMENT.
The research first looked at students enrolling in two-year and four-year colleges. We conducted our
analyses six times, each time accounting for additional factors that might influence student outcomes. No
matter which control variables we included, the research still found a consistent and strong association
between completion of college courses through dual enrollment and college or university enrollment (see
Table 2).

TABLE 2.
IMPACT ON ENROLLMENT IN COLLEGE, BY VARIABLE
VARIABLES INCLUDED IN THE MODEL 9
Dual enrollment only

Students completing dual enrollment were 2.30
times more likely to enroll.

Dual enrollment plus demographic controls

Students completing dual enrollment were 2.28
times more likely to enroll.

Dual enrollment, demographics, and state test

Students completing dual enrollment were 2.25

scores

times more likely to enroll.

All the above, plus data on advanced

10

and specific

categories of dual-enrollment course completion

Students completing dual enrollment were 2.21
times more likely to enroll.

CO L L EG E P E R S IS T E N C E
STUDENTS ENROLLING IN COLLEGE WHO COMPLETED AT LEAST ONE DUAL ENROLLMENT
COURSE IN HIGH SCHOOL WERE 1.79 TO 2.07 TIMES MORE LIKELY TO PERSIST FROM THE FIRST
TO THE SECOND YEAR IN A TWO-YEAR OR FOUR-YEAR COLLEGE THAN A STUDENT WHO DID NOT
COMPLETE DUAL ENROLLMENT.
The research examined student persistence in postsecondary from the first to second academic year. Once
again, the analysis was composed of multiple models and found consistent results (see Table 3).

TABLE 3.
IMPACT ON PERSISTENCE IN COLLEGE
VARIABLES INCLUDED IN THE MODEL
Dual enrollment only

Students completing dual enrollment were 2.07
times more likely to persist.

Dual enrollment plus demographic controls

Students completing dual enrollment were 2.02
times more likely to persist.

Dual enrollment, demographics, and state test

Students completing dual enrollment were 2.00

scores

times more likely to persist.

All the above, plus advanced and specific categories Students completing dual enrollment were 1.79
of dual enrollment course completion data

12
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times more likely to persist.

CO L L EG E C O M P LE T IO N
STUDENTS ENROLLING IN COLLEGE WHO COMPLETED AT LEAST ONE COLLEGE COURSE
THROUGH DUAL ENROLLMENT IN HIGH SCHOOL WERE 1.66 TO 1.77 TIMES MORE LIKELY TO
COMPLETE A POSTSECONDARY CREDENTIAL IN A TWO- OR FOUR-YEAR COLLEGE WITHIN SIX
YEARS THAN A STUDENT WHO DID NOT COMPLETE DUAL ENROLLMENT.
College completion was judged after a period of six years. This is a common measure of completion because
it gives four-year students an extra 50 percent of expected time to complete a degree. Our research found
similar results for completion within four years. The research undertook multiple analyses of college
completion with different control variables, again yielding consistently strong results (see Table 4).

TABLE 4.
IMPACT ON COLLEGE COMPLETION
VARIABLES INCLUDED IN THE MODEL
Dual enrollment only

Students completing dual enrollment were 1.75
times more likely to complete.

Dual enrollment plus demographic controls

Students completing dual enrollment were 1.78
times more likely to complete.

Dual enrollment, demographics, and state test

Students completing dual enrollment were 1.75

scores

times more likely to complete.

All the above, plus advanced and dual enrollment

Students completing dual enrollment were 1.66

course completion data

times more likely to complete.

O U TCO M E S FOR SPE CI FI C DEM OGRAPH IC GROUPS
Each of these analyses examined whether differences in the relationship between dual enrollment and
outcomes were based on students’ race or economic status. The results suggest that whatever a student’s
economic status or race, dual enrollment is similarly beneficial. In only a few instances did the outcomes (or
“interactions”) for specific groups statistically differ from those of other groups.

CO L L EG E AC C E SS
WHITE STUDENTS WHO COMPLETED DUAL ENROLLMENT WERE 2.21 TIMES MORE LIKELY TO
ENROLL THAN WHITE STUDENTS WHO DID NOT COMPLETE DUAL ENROLLMENT; AFRICANAMERICAN STUDENTS WHO COMPLETED DUAL ENROLLMENT WERE 1.60 TIMES MORE LIKELY TO
ENROLL THAN AFRICAN-AMERICAN NON-COMPLETERS.
These data suggest that dual enrollment was still associated with increased access for African-American
students but not as much as for white students. Latino students did not differ statistically from white
students in this or any other analysis of the effects of dual enrollment.

FO UR -YEA R C O LLE G E AC C E SS
Those who are not economically disadvantaged were 2.03 times more likely to attend university
immediately after graduation when completing dual enrollment; economically disadvantaged students were
2.41 times more likely to attend when completing dual enrollment.

JO BS FO R THE F U TU R E
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When limiting the outcome variable to students enrolling in four-year schools, we found that completing
college courses through dual enrollment raised the likelihood of college going for economically
disadvantaged students. We found no other statistically significant differences in outcomes by race or
economic characteristics, indicating that different demographic groups do not have significantly different
outcomes related to completing college courses through dual enrollment. 11

O U TCO M E S FOR D I FFE R E N T COURS E SUBJECTS
We investigated whether different types of courses had different effects on college outcomes at two- and
four-year institutions. The analysis revealed that completing any college course is beneficial, but some
courses may be more so than others. In many cases, the samples of students who took specific courses
were too small to make any statistically significant statement about differences based on course subject.
However, the research did find statistically significant differences for several courses.

EN G L I SH LA N G U AG E A R T S — R E LAT E D TO COL L E GE ACCE SS
Students who completed an ELA college course through dual enrollment were 2.75 times as likely to enroll
in college than were students who completed no dual enrollment. This compares with a 2.21 times increase
in likelihood to enroll for completing any college course through dual enrollment. When studying college
completion, taking ELA did not have a statistically different outcome from taking any course (see Table 5).

VO CATI O N AL E D U CAT IO N — R E LAT E D TO COL L E GE ACCE SS AND COMPL E TION
Students who completed a vocational college course through dual enrollment were 1.53 times as likely to
enroll in college than were students who completed no dual enrollment. This compares with a 2.21 times
increase in likelihood to enroll for completing any college course through dual enrollment (see Table 5).
Students who completed a vocational college course through dual enrollment were 1.37 times as likely to
complete college than were students who completed no dual enrollment. This compares with a 1.68 times
increase in likelihood to complete for completing any college course through dual enrollment.

FO R EI G N L A N G U AG E S — R E LAT E D TO COL L E GE ACCE SS
Students who completed a language college course through dual enrollment were 1.51 times as likely to
enroll in college than were students who completed no dual enrollment. This compares with a 2.21 times
increase in likelihood to enroll for completing any college course through dual enrollment (see Table 5).

PH YSI CA L E D U CAT IO N — R E LAT E D TO COL L E GE ACCE SS IN FOU R-Y E AR S CHOOL S
When looking at enrollment in only four-year colleges, students who completed a physical education college
course through dual enrollment were 1.40 times as likely to enroll than were students who completed no
dual enrollment. This compares with a 2.21 times increase in likelihood for completing any college course
through dual enrollment (see Table 5).

TABLE 5.
IMPACT ON COLLEGE ACCESS, BY TYPE OF COURSE
ANY COURSE
(AVERAGE)

ELA

VOCATIONAL

LANGUAGE

PHYSICAL
EDUCATION

MATH

2.21 times more

2.75 times more

1.53 times more

1.51 times more

1.40 times more

Not statistically

likely to enroll

likely to enroll

likely to enroll

likely to enroll

likely to enroll

difference from

(four-year

average

schools only)
14
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M ATH EM AT IC S
Students who completed a math college course through dual enrollment did not differ statistically
significantly in their likelihood to enroll in, persist in, or complete college. This may be due to high variance
in course quality or to small numbers of students who took math, making the results less likely to be
statistically significant.
One possible explanation for differences in outcomes associated with different courses is that vocational,
physical education, and foreign language classes all often have lower eligibility standards than other
courses. Given that students who take these courses may have lower academic achievement to begin with,
this factor could account for some or all of the results in them.

O U TCO M E S FOR COMPLE T I NG MULTIPL E COURS ES BEYOND TH E F IR ST
Despite an already large effect from completing any college course, completing ELA and math courses may
provide an additional positive effect.
One model specification that was tested revolved around three treatment variables and their interaction:
> > One variable to indicate that a student completed at least one college course through dual enrollment;
> > One variable to indicate that a student completed either one or two college ELA or math classes through
dual enrollment; and
> > One variable to indicate that the student completed more than two ELA or math classes.
This model specification gave us slightly lower estimates because the analysis included more closely related
variables. We chose the specifications of one to two credits and two or more credits because in many cases
a single college course completed in high school will register as two dual enrollment credits. Table 6
summarizes the results.

TABLE 6.
IMPACT ON ACCESS AND COMPLETION, BY NUMBER OF COLLEGE COURSES TAKEN THROUGH
DUAL ENROLLMENT
ANY DUAL
ENROLLMENT
COMPLETED

1-2 ELA OR MATH
CREDITS (ONE
COURSE)

2+ ELA OR MATH
CREDITS (MORE THAN
ONE COURSE)

Impact on College

1.67 times more likely to

1.78 times more likely to

1.89 times more likely to

Access

enroll

enroll

enroll

Impact on College

1.43 times more likely to

1.72 times more likely to

1.83 times more likely to

Completion

complete

complete

complete

These results were consistent among all the different outcomes, with a larger and statistically significant
benefit from completing math or English. More courses provided a larger benefit.
Again, unobserved traits of the students, rather than the content of the courses, could influence some of
these results. For instance, students who complete vocational education and physical education courses
may be less likely to want to attend college than other students. Overall, more research is needed about the
relationship between the types and number of courses students take for dual enrollment and postsecondary
outcomes. Suffice it to say that this research suggests that completing any type of college course through
dual enrollment is beneficial, but some courses are probably more beneficial than others.
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O U TCO M E S FOR T WO- YE A R AND FOUR-YEAR COL L EGES
WHEN LIMITING THE ANALYSIS TO EITHER TWO-YEAR SCHOOLS OR FOUR-YEAR SCHOOLS, THE
RESULTS WERE STILL BROADLY SIMILAR.
To investigate the effects of completing college courses through dual enrollment for students attending
different types of colleges, we conducted two additional types of analyses. One analysis changed the
outcome variables to examine access, persistence, and completion in regard to four-year colleges. 12 Another
analysis limited the sample to only those students who initially enrolled in two-year colleges. Given that
two-year colleges are open-access institutions and that it is methodologically difficult to study the factors
that affect access to these schools, we did not analyze access. 13 However, the research did look at
persistence and three-year college completion rates for two-year schools. Results were strong and
consistently statistically significant when looking at different types of schools (see Table 7).

TABLE 7.
IMPACT ON OUTCOMES OF COMPLETING AT LEAST ONE COLLEGE COURSE THROUGH DUAL
ENROLLMENT, BY TYPE OF COLLEGE (FULLY CONTROLLED MODELS)
TWO-YEAR OR FOURYEAR COLLEGE

FOUR-YEAR COLLEGE

TWO-YEAR COLLEGE

2.21 times more likely to

2.03 times more likely to

n/a

enroll

enroll

Impact on Persistence

2.00 times more likely to

1.46 times more likely to

persist

persist

persist

Impact on Completion

1.66 times more likely to

1.46 (6 year) times more

1.83 (3 year) times more

complete

likely to complete

likely to complete

Impact on Enrollment

16

TA K ING CO L L EG E CO U R SES I N H I G H SC H OOL

1.54 times more likely to

I M P LI CAT I ON S FOR
P R ACT I CE A N D POLI CY

I MPLI CAT I ON S FOR PRACTICE AND STATE POL ICY
GIVEN THE STRENGTH OF THESE RESULTS AND THE METHODOLOGY USED, THE
RESEARCH STRONGLY SUGGESTS THAT ENABLING STUDENTS TO COMPLETE
COLLEGE COURSES IN HIGH SCHOOL CAN BE AN EFFECTIVE STRATEGY FOR
RAISING RATES OF COLLEGE ENROLLMENT, PERSISTENCE, AND COMPLETION IN
TWO-YEAR AND FOUR-YEAR COLLEGES.
In all analyses, completing a college course through dual enrollment had a consistent
and positive association with college enrollment, persistence, and completion. This
is especially notable given that the research compared dual enrollees with non-dual
enrollees who were otherwise from similar academic and demographic backgrounds.

THE RESEARCH SUGGESTS THAT DUAL ENROLLMENT IS RELATED TO BENEFITS
FOR ALL DEMOGRAPHIC GROUPS.
One variance in the findings was that while African-American dual enrollees had higher
college enrollment rates than non-enrollees, the positive effects on enrollment were
lower than that for students from other racial groups. Another variance was that
low-income students may see larger increases in four-year college enrollment when
completing college courses through dual enrollment. Future research could examine
whether differences in the dual enrollment or other educational experiences of these
students might explain these variances.

THE FINDINGS INDICATE THAT, WHILE COMPLETING ANY COLLEGE COURSE WAS
BENEFICIAL, CERTAIN COURSES MAY BE MORE BENEFICIAL THAN OTHERS IN
PROMOTING POSITIVE COLLEGE OUTCOMES.
While these analyses found that all courses were positively related to college outcomes,
courses that were found to have smaller effects in multiple analyses were vocational,
foreign language, and physical education courses. The research also suggests that ELA
course completion might be more beneficial. When we analyzed ELA and math together,
this category of courses was also associated with positive college outcomes. Completing
more courses beyond the first was associated with even stronger positive outcomes.

I MPLI CAT I ON S FOR NATIONAL POL ICY AND RESEARCH
These results also have national policy implications, given that they complement a
number of findings from rigorous research on dual enrollment in different states that
point to consistent patterns.

ENCOURAGING DUAL ENROLLMENT OF HIGH SCHOOL STUDENTS IN COLLEGE
COURSES IS A WAY TO ENHANCE THEIR READINESS FOR COLLEGE. THIS
INCLUDES STUDENTS FROM LOW-INCOME GROUPS AND OTHER GROUPS
UNDERREPRESENTED IN COLLEGE.
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Research findings consistently indicate that completing college courses as a dual enrollee is positively
associated with college enrollment, persistence, college GPA, and degree completion. States should
encourage—for example, through accountability and finance incentives—partnerships between districts
and postsecondary institutions that enable more high school students to complete college courses before
graduation as a way of promoting their college and career readiness. 14

MORE PREPARATION, SUPPORT, AND ACCELERATED LEARNING STRATEGIES ARE NEEDED TO
ENSURE THAT LOW-INCOME AND UNDERREPRESENTED STUDENTS CAN TAKE ADVANTAGE OF
THE BENEFITS OF DUAL ENROLLMENT.
This and previous research (Karp et al. 2007) have suggested that low-income students and others from
traditionally underrepresented college-going groups may benefit as much as their peers, if not more so,
from participation in dual enrollment. However, their representation was relatively low among all dual
enrollees in Texas and nationally. Raising the college and career success of these students, some of the
fastest-growing populations in the country, is imperative. More strategies are needed, such as early college
high schools, which enable students from these groups to accelerate through college preparatory curricula
and graduate high school having earned significant college credits and momentum in college. 15
Texas has been a leader in the early college movement, but it initiated most of these schools after the
students in this study had completed high school. Future research could see whether early college high
schools have raised dual enrollment completion by underrepresented students; initial data indicate
that they have (JFF 2011). Texas data about the higher growth of dual enrollment participation among
underrepresented racial groups since 2004 indicate that its policies have helped to increase access for
these groups.

MORE RESEARCH IS NEEDED ABOUT THE TYPES OF COLLEGE COURSES AND PATHWAYS THAT
HAVE THE STRONGEST POSITIVE ASSOCIATION WITH COLLEGE-GOING OUTCOMES. LIKE OTHER
RECENT RESEARCH, THIS STUDY FOUND POSTSECONDARY OUTCOMES TO VARY BY THE TYPE OF
COURSE TAKING COMPLETED BY DUAL ENROLLEES.
As policymakers and practitioners adopt and refine the design of dual enrollment, it will be important for
them to have the best possible evidence about how different college-course experiences relate to student
outcomes. Key design choices are likely to revolve around the college-course subject areas that are offered,
the number of courses that students complete, whether the courses are located on a college or high school
campus, and whether the instructor is a full-time college instructor or an adjunct. We encourage states
to collect more data at this level of detail about the college courses taken by high school students. Future
research and knowledge would be enhanced by data that illuminate whether and how these factors make a
difference in outcomes.

CO N CLUSI ON
After the students in this study graduated, Texas advanced many policies to expand dual enrollment
opportunities for diverse populations. Our findings suggest that this was a wise strategy, given dual
enrollment’s consistently strong results among different demographic groups. Before its expansion, dual
enrollment was associated with positive benefits for large numbers of students in every region of the state.
In the dataset, each region had at least 12 districts offering dual enrollment, with an average of 50 districts
per region offering courses.

18
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If the expansion of dual enrollment by Texas policymakers after 2004 extended a similarly beneficial
college course-taking experience to more students, then the policy changes are likely to have provided
enormous benefit to more students across the state. Efforts should be made to study later dual enrollment
cohorts in a similar manner to determine whether these results still hold.
These results suggest that policymakers nationally should encourage dual enrollment as strategy to
increase college readiness and success. Supporting students in high school to complete even a single
college class is associated with a higher likelihood that these students will attend college and eventually
graduate.
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A P P EN DI CE S
A P P EN DI X 1
P R O P E N SI T Y SCOR E MOD E L
Dependent variable: Took at least one college class through dual enrollment during their junior or senior
year of high school.

MOST SIGNIFICANT TERMS IN THE PROPENSITY SCORE MODEL
ENTERED
IN
STEPWISE
MODEL

VARIABLE NAME

SIGNIFICANCE

ODDS-RATIO
ESTIMATE

1

Access to D ual E nro llment in D ist ric t

< .0 0 0 1

1 .058

2

H ighest Mat h TLI sco re

< .0 0 0 1

1 .075

3

Complete d D ual So c ial Studies Fr/So ph Year

< .0 0 0 1

0.1 1 9

4

Met the minimum mat h TLI cutoff (interac ts w ith oth er T L I variab les)

< .0 0 0 1

0.0 52

5

Fe ma le

< .0 0 0 1

1 .582

6

Complete d D ual Vo c Ed Fr/So ph Year

< .0 0 0 1

0.45 4

7

G if te d

< .0 0 0 1

1 .524

8

Pe rce nt a ttending in dist ric t

< .0 0 0 1

1 .085

9

H ighest Reading TLI sco re

< .0 0 0 1

1 .049

10

Met the minimum reading TLI cutoff (interacts w ith oth er T L I variab les)

< .0 0 0 1

0.0 4 6

11

Afr ica n A m erican

< .0 0 0 1

0.474

12

Economically D isadvantaged

< .0 0 0 1

0.8 07

13

A sia n

< .0 0 0 1

0.5 07

14

Met a ll minimum TLI cutoff sco res (interac ts w ith oth er T L I variab les)

< .0 0 0 1

1 3.6 8 0

15

Met the minimum writ ing TLI cutoff (interacts w ith oth er T L I variab les)

< .0 0 0 1

0.1 8 0

16

ES L ( English Seco nd Language)

< .0 0 0 1

0. 394

17

Complete d D ual Language Fr/So ph Year

< .0 0 0 1

0.6 08

18

H ispa nic

< .0 0 0 1

0.79 1

19

S pe cia l Ed

< .0 0 0 1

0.5 62

20

Complete d D ual Sc ience Fr/So ph Year

< .0 0 0 1

0. 373

21

Dua lP H YS ED 0102Total

< .0 0 0 1

0. 275

22

Complete d Advanced Sc i Fr/So ph Year

< .0 0 0 1

0. 373

23

Complete d Advanced Mat h Fr/So ph Year

< .0 0 0 1

0.8 65

24

Voc Ed Student

< .0 0 0 1

1 .094

25

Complete d Advanced So c . Fr/So ph Year

0.0 0 03

1 .0 87

26

Complete d D ual E LA Fr/So ph Year

0.0 0 58

0.476

27

Complete d Advanced E LA Fr/So ph Year

0.0 073

1 .05 0

28

Complete d Advanced Language Fr/So ph Year

0.0 1 82

1 .085

Th e o d ds- ra tio estima te is t he inc reased likeliho o d of t he ou tcom e variab le g iven th e variab le. O d d s ratios are a m eth od of ex p ress i n g
t h e ch a nging like lihood fo r an o utco me given t he c hange in a variab le. I f th e ou tcom e is en rollin g in colleg e an d th e variab l e “ fe m a l e” i s
1 . 24, t ha t mea ns tha t a m o ng t he students enro lled in co lleg e th ere are 1 . 24 fem ales for ever y m ale.
N ote : More va r ia bles were co nsidered in t he pro pensity score m od el, b u t th e on es th at were n ot statistically sig n ifican t we re n ot u se d ,
a n d a re not liste d he re. Researc hers at t he UT Aust in Edu cation Research Cen ter tested th e treatm en t an d con trol g rou ps a n d co n c l u d e d
t h a t t hey we re ba la nced in terms of bac kgro und covariates.
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A P P EN DI X 2
CO HO R T , T R E AT ME N T , A N D CONTROL GROUP, BY REGION

2004 COHORT OF GRADUATING TREATMENT GROUP
HIGH SCHOOL SENIORS

CONTROL GROUP

Re g i o n

Count

Percent

Co u nt

Pe rce nt

Co u nt

Perce nt

1

8,463

6.4

1 ,070

6.5

792

4.8

2

3, 822

2.9

357

2.2

28 6

1 .7

3

1, 672

1. 3

4 32

2.6

333

2 .0

4

28,762

21.7

3,1 73

1 9. 3

4,495

27. 3

5

3,0 58

2. 3

4 32

2.6

330

2 .0

6

3,933

3.0

736

4.5

544

3. 3

7

5,108

3. 8

74 0

4.5

61 9

3. 8

8

1, 889

1.4

41 1

2.5

339

2 .1

9

1, 502

1.1

22 1

1.3

199

1.2

10

18,158

13.7

1 , 8 62

11.3

1 ,931

1 1 .7

11

11, 267

8.5

1,216

7.4

1 , 31 4

8 .0

12

3,466

2.6

6 48

3.9

473

2 .9

13

10, 586

8.0

1 ,032

6.3

1 ,0 42

6.3

14

1, 501

1.1

298

1.8

217

1.3

15

2 , 283

1.7

372

2.3

362

2.2

16

2,957

2.2

540

3. 3

35 0

2 .1

17

3,030

2. 3

409

2.5

352

2 .1

18

3,160

2.4

672

4.1

630

3. 8

19

5, 877

4.4

3 47

2 .1

637

3.9

20

12 , 278

9.2

1 ,48 6

9.0

1 , 20 9

7. 3

Tota l

1 32 ,772

100.0

16 ,45 4

10 0.0

16 ,45 4

100.0

N ote : Trea tme nt a nd co nt ro l gro ups were matc hed based on th e p rop en sity score m od el ( see Appendix 1 ).
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A P P EN DI X 3
E D U CATI ON A L AT TA I N ME N T OF TREATM ENT AND CONTROL GROUPS

SIX-YEAR RATES

TREATMENT
GROUP (N)

TREATMENT
GROUP (%)

CONTROL
GROUP (N)

CONTROL
GROUP (%)

Bach el o r ’s Ever

7,774

47. 2

4,970

30. 2

A sso ci ate’s Ever

1,457

8.9

1 ,1 1 2

6.8

Cer ti fi cate Ever

319

1 .9

357

2.2

A ny D egree Ever

8,926

5 4. 2

6,079

36 .9

Bach el o r ’s 4 years

4,108

25.0

2 , 394

1 4. 5

A ny D egree 3 years

1, 342

8.2

794

4.8

Note : Trea tment and co nt ro l gro ups were match ed b ased on th e p rop en sity score m od el ( see Appendix 1 )
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A P P EN DI X 4
T ES T S COR E S B Y T R E AT ME NT AND CONTROL GROUPS

ASSESSMENTS

FINAL TREATMENT GROUP
MEAN

FINAL CONTROL GROUP MEAN

Hi gh est M ath T LI

87.11

8 6 .4 4

Hi gh est Read ing T LI

92.14

9 1 . 26

D u al Access

26.46

27. 8 0

COUNT OF
STUDENTS WHO MET
MINIMUM TLI IN ALL
SUBJECTS
M i n i m u m A LL

JO BS FO R THE F U TU R E

FINAL
TREATMENT
GROUP

FINAL
TREATMENT
GROUP

FINAL CONTROL
GROUP

FINAL CONTROL
GROUP

Count

Pe rce nt

Co u nt

Pe rce nt

16,133

98 .0 5

1 5,9 0 4

96 . 6 6
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A P P EN DI X 5
O D DS R AT I OS FOR COLLE GE ACCESS MODEL
Odds ratios are a method of expressing the changing likelihood for an outcome given the change in a
variable. If the outcome is enrolling in college and the variable “female” is 1.24, that means that among the
students enrolled in college there are 1.24 females for every male.
Each model used more variables to explain the relationship between taking a college course through dual
enrollment and college access. Four of the models are given below.
Highlighted values are significant at p<.05 (5%)

MODEL NUMBER

1

2

3

4

To o k a Co l l ege Co u rse Throug h
Du a l E n ro l l m en t Ju n i or or Senior
Yea r

Odds-Rat io

2 . 30 4

2 . 281

2 . 25 4

2 .208

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0 0 0 1

< .0001

Fe m a le

Odds-Rat io

1 . 249

1 . 25 4

1 .251

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0001

Odds-Rat io

0.7 1 7

0.70 9

0.7 1 8

Pr>t

0.1 4

0.1 35

0.1 442

Odds-Rat io

1 . 252

1 . 242

1 .202

Pr>t

0.02

0.0 03

0.0 0 93

Odds-Rat io

0. 8 0 5

0. 8 67

0.8 8 4

Pr>t

0.0 0 1

0.037

0.072

Odds-Rat io

0.7

0.726

0.752

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0001

Low I nco m e
( Fre e a nd re duce d pr ice lunc h)

Odds-Rat io

0. 6 47

0. 659

0.673

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0001

E n g lis h Seco n d Lan gu ag e

Odds-Rat io

0. 3 48

0.41 9

0.459

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0001

Odds-Rat io

1 . 352

1 . 277

1 .1 02

Pr>t

< .0 0 0 1

< .0 0 0 1

0.0 1 65

Odds-Rat io

0.423

0.674

0.722

Pr>t

< .0 0 0 1

0.0 0 1

0.0 025

Na t ive A m er i can

A s ia n

Af r ican A m er i can

H is pa ni c

G if te d

S pe c ial Edu cati o n Stud ent
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MODEL NUMBER

1

2

3

4

Odds-Rat io

0.988

0.993

1 .033

Pr>t

0. 6 8 4

0. 82

0.251 8

Odds-Rat io

1 .0 07

1 .007

Pr>t

0.039

0.0 1 6

Odds-Rat io

1 .0 1 3

1 .007

Pr>t

0.0 0 02

0.0327

M et m i n i m u m o n al l tests to b e
e lig ib l e to take du al enrollment

Odds-Rat io

1 .1 94

1 . 36 4

Pr>t

0.1 894

0.0 1 76

To o k a co l l ege ELA co urse any
yea r

Odds-Rat io

1 .245

Pr>t

0.0 0 52

To o k a co l l ege m ath course any
yea r

Odds-Rat io

1 .409

Pr>t

0.1 1 69

To o k a co l l ege so ci o l og y course
a ny year

Odds-Rat io

1 .01 6

Pr>t

0.81 4

Vo ca t i o n al Ed Stu den t

H igh est Readi n g TLI Score

H igh est M ath TLI Sco re

To o k a co l l ege sci en ce course any Odds-Rat io
yea r
Pr>t

0.826

To o k a co l l ege physi ca l ed ucation
co u rse any year

Odds-Rat io

0. 631

Pr>t

0.0794

To o k a co l l ege l an gu ag e course
a ny year

Odds-Rat io

0.6 83

Pr>t

0.0 0 1

To o k a co l l ege ar ts course any
yea r

Odds-Rat io

0.959

Pr>t

0.8 6 67

To o k a co l l ege co m pu ter course
a ny year

Odds-Rat io

1 .46 8

Pr>t

0. 2358

To o k a co l l ege vo cati onal ed
co u rse any year

Odds-Rat io

0. 695

Pr>t

0.0 039

To o k a ny oth er co l l ege course
a ny year

Odds-Rat io

1 .29

Pr>t

0.7007
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MODEL NUMBER

1

2

3

4

To o k a n advan ced h i gh school E LA
co u rse any year

Odds-Rat io

1 .072

Pr>t

0.070 9

To o k a n advan ced h i gh school
ma t h co u rse any year

Odds-Rat io

1 . 372

Pr>t

< .0001

To o k a n advan ced h i gh school
so c io lo gy co u rse any year

Odds-Rat io

1 .1 5

Pr>t

0.0005

To o k a n advan ced h i gh school
sc ie n ce co u rse any year

Odds-Rat io

0.945

Pr>t

0.4 028

To o k a n advan ced h i gh school
la n g u age co u rse any year

Odds-Rat io

0.794

Pr>t

0.0004

To o k a n advan ced h i gh school
a r ts co u rse any year

Odds-Rat io

0.9 1 1

Pr>t

0.0 96 8

To o k a n advan ced h i gh school
co mpu ter co u rse any year

Odds-Rat io

1 .029

Pr>t

0.67 1 5

To o k a ny oth er advan ced hig h
sc h o o l co u rse any yea r

Odds-Rat io

0.402

Pr>t

0.0 0 63

Nu m ber of du al credi t courses
t h e stu den t h ad access to in the
d ist r ict

Odds-Rat io

0.9 9 9

Pr>t

0. 3289
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A P P EN DI X 6
O D DS R AT I OS FOR COLLE GE COM PL ETION M ODEL
Odds ratios are a method of expressing the changing likelihood for an outcome given the change in a
variable. If the outcome is enrolling in college and the variable “female” is 1.24, that means that among the
students enrolled in college there are 1.24 females for every male.
Each model used more variables to explain the relationship between taking a college course through dual
enrollment and college completion. Four of the models are given below.
Highlighted values are significant at p<.05 (5%)

MODEL NUMBER

1

2

3

4

To o k a Co l l ege Co u rse throug h
Du a l E n ro l l m en t Ju n i or or Senior
Yea r

Odds-Rat io

1 .752

1 .775

1 .75

1 .658

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0 0 0 1

< .0001

Fe m a le

Odds-Rat io

1.505

1 . 579

1 .531

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0001

Odds-Rat io

0. 692

0. 6 85

0.676

Pr>t

0.1 953

0.1 831

0.1 743

Odds-Rat io

1 . 252

1 . 242

1 .202

Pr>t

0.02

0.0 03

0.0 0 93

Odds-Rat io

0. 5 4

0. 6 07

0.636

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0001

Odds-Rat io

0. 673

0.70 5

0. 69

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0001

Low I nco m e
( Fre e a nd re duce d pr ice lunc h)

Odds-Rat io

0. 589

0. 59

0. 6

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0001

E n g lis h Seco n d Lan gu ag e

Odds-Rat io

0. 8 4 4

0. 81 9

0.92 1

Pr>t

0.4 6 83

0.4527

0.7305

Odds-Rat io

2 .1 24

1 . 87

1 . 369

Pr>t

< .0 0 0 1

< .0 0 0 1

< .0001

Odds-Rat io

0. 51 7

0. 6 8 8

0.78 8

Pr>t

< .0 0 0 1

0.0373

0.0 967

Na t ive A m er i can

A s ia n

Af r ican A m er i can

H is pa ni c

G if te d

S pe c ial Edu cati o n Stud ent
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MODEL NUMBER

1

2

3

4

Odds-Rat io

0. 898

0.9 0 5

0.96 8

Pr>t

0.0 0 5

0.0 075

0. 3695

Odds-Rat io

0.9 97

0.9 95

Pr>t

0.7426

0. 326

Odds-Rat io

1 .0 61

1 .039

Pr>t

< .0 0 0 1

< .0001

M et m i n i m u m o n al l tests to b e
e lig ib l e to take du al enrollment

Odds-Rat io

0. 298

0.5 44

Pr>t

< .0 0 0 1

0.001 2

To o k a co l l ege ELA co urse any
yea r

Odds-Rat io

0.9 07

Pr>t

0.1 3 45

To o k a co l l ege m ath course any
yea r

Odds-Rat io

1 .25

Pr>t

0.1 387

To o k a co l l ege so ci o l og y course
a ny year

Odds-Rat io

1 .059

Pr>t

0.25 03

Vo ca t i o n al Ed Stu den t

H igh est Readi n g TLI Score

H igh est M ath TLI Sco re

To o k a co l l ege sci en ce course any Odds-Rat io
yea r
Pr>t

0.96 8
0. 8397

To o k a co l l ege physi ca l ed ucation
co u rse any year

Odds-Rat io

0.8 6

Pr>t

0. 3235

To o k a co l l ege l an gu ag e course
a ny year

Odds-Rat io

1 .061

Pr>t

0.625

To o k a co l l ege ar ts course any
yea r

Odds-Rat io

0. 833

Pr>t

0.45 6

To o k a co l l ege co m pu ter course
a ny year

Odds-Rat io

0.95

Pr>t

0.61 94

To o k a co l l ege vo cati onal ed
co u rse any year

Odds-Rat io

0.828

Pr>t

0.0 0 98

To o k a ny oth er co l l ege course
a ny year

Odds-Rat io

1 .731

Pr>t

0. 30 98
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MODEL NUMBER

1

2

3

4

To o k a n advan ced h i gh school E LA
co u rse any year

Odds-Rat io

1 .279

Pr>t

< .0001

To o k a n advan ced h i gh school
ma t h co u rse any year

Odds-Rat io

1 .828

Pr>t

< .0001

To o k a n advan ced h i gh school
so c io lo gy co u rse any year

Odds-Rat io

1 . 324

Pr>t

< .0001

To o k a n advan ced h i gh school
sc ie n ce co u rse any year

Odds-Rat io

1 .1 06

Pr>t

0.0 835

To o k a n advan ced h i gh school
la n g u age co u rse any year

Odds-Rat io

1 .49 9

Pr>t

< .0001

To o k a n advan ced h i gh school
a r ts co u rse any year

Odds-Rat io

1 .1 6 6

Pr>t

0.0353

To o k a n advan ced h i gh school
co mpu ter co u rse any year

Odds-Rat io

1 .01 6

Pr>t

0.79 1 6

To o k a ny oth er advan ced hig h
sc h o o l co u rse any yea r

Odds-Rat io

3.83 4

Pr>t

0.0 0 07

Nu m ber of du al credi t courses
t h e stu den t h ad access to in the
d ist r ict

Odds-Rat io

0.9 9 9

Pr>t

0. 2897
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A P P EN DI X 7
D U A L - C R E D I T ST UDY ME T HODOLOGY
BY MATT GIANI, TEXAS EDUCATION RESEARCH CENTER, UNIVERSITY OF TEXAS AT AUSTIN
As discussed in the literature review of this report, a number of studies have investigated the impact of
dual-credit coursework on students’ likelihood of gaining access to a postsecondary institution and earning
a degree or certificate. However, because none of these studies randomly assigned students to dual-credit
courses and non-dual credit courses, the types of correlational analyses they employed might incorrectly
estimate the effect of dual-credit course taking, given the inherent bias in students’ self-selecting to
take dual-credit courses. In other words, if students who take dual-credit courses differ systematically on
preexisting attributes (e.g., academic achievement), and if the research methods fail to control for these
systematic differences, the estimates of the influence of dual credit may be biased. The methods used for
this study attempt to control for this selection bias to arrive at more accurate estimates of the impact of
dual credit on postsecondary outcomes.

SA M P L E
The original sample of students for this study included all ninth graders in public high schools in Texas
during the 2000-01 school year, totaling 382,236 students. This cohort of students was followed through
all four years of high school, and the data on their course-taking patterns were integrated into the dataset.
The final cohort included only students who made it through all four years of high school, did not repeat or
skip any grade, attended public high schools for the duration of their secondary schooling, and graduated
on time in 2004.
Also, the final cohort included only students who attended the same district for all four years of high
school. The primary reason was because access to dual-credit coursework is heavily contingent upon the
district that a student attends. Because districts must establish partnerships with colleges or universities in
order to offer dual-credit courses, students who changed districts during high school may have experienced
significantly different levels of access to dual-credit courses over time, preventing us from fully capturing
this variation in access and potentially biasing our estimates. Out of the original ninth-grade sample of
382,236 students, 174,530 students progressed sequentially through public high schools, attended the same
district for all four years, and graduated on time.
Additionally, only students enrolled in a district that gave students access to dual credit were eligible for
our analyses. Dual-credit access was defined empirically by calculating the percentage of students in each
district who were enrolled in at least one dual-credit course. The implications of restricting the sample in
this way will become clearer in the following section, but including students without access to dual credit
may have also biased our estimates of the impact of dual credit. Of the 174,530 students who attended the
same district throughout high school and graduated on time, 132,772 attended a district that offered dualcredit courses and were thus eligible for our analyses.
The data for this report were provided by the Education Research Center at The University of Texas at
Austin.
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M ETH O DS
Propensity Score Matching
To control for the potential self-selection bias inherent in observational studies such as the current one, the
research team employed propensity score matching techniques (Rosenbaum & Rubin 1984). PSM matches
treatment cases to control cases based on the predicted probability that a student would be assigned to the
treatment group. This study matched each student who took dual-credit with one who did not but had the
same propensity (predicted probability) to have taken dual-credit courses.
Our PSM technique consisted of two separate steps. In the first step, the probability of taking dual-credit
coursework was estimated using logistic regression techniques. In logistic regression, the outcome variable
is dichotomous (took dual credit/did not take dual credit), and the estimated outcome is the probability
that a student would take dual credit. The PSM logistic regression model included a number of demographic
variables that were presumed to influence the likelihood that a student would enroll in a dual-credit course,
such as race/ethnicity, gender, income status, and program status (e.g., ESL, gifted, special education).
However, to arrive at the most accurate estimates possible, the research team also believed that including
data on previous coursework and scores on accountability assessments was necessary. The difficulty with
this aspect of the estimation procedure was that using these data to predict whether a student would have
taken dual credit at any point in high school may have resulted in using future data (e.g., twelfth-grade
advanced coursework) to predict past outcomes (e.g., dual-credit course taking as a freshman). We thus
elected to define our outcome variable as attempting and passing any dual-credit course during the junior
or senior year of high school, and our predictor variables only included data from students’ freshman and
sophomore years.
Matching
After the logistic regression analysis was modeled, the propensities of attempting and completing at least
one dual-credit course during 2002-03 or 2003-04 were saved as a new variable. Each student who did pass
at least one dual-credit course (treatment) was then matched to a student who did not pass at least one
dual-credit course (control). The technique used for the matching was the gmatch, or “greedy matching,”
macro developed by the Mayo Clinic to be used in the SAS® statistics program (Fraeman 2010). Greedy
matching implies a 1:1 matching of treatment and controls.
The gmatch technique first divides the total sample into separate treatment and control datasets and
orders the datasets based on students’ predicted probabilities of assignment to treatment. Each treatment
student is then matched to a control student and both students are removed from their respective datasets
and placed into a newly created dataset. The threshold used for the matching was 0.001, meaning that
treatment students would only be matched to controls if there was a control student that had a propensity
score that differed 0.1 percent or less from theirs. Out of the 17,890 original treatment students who had
taken dual credit, 16,454 were matched to a control case. This resulted in 1,436 treatment students with
significantly different predicted probabilities of taking dual credit to be excluded from the final sample, as
well as the remaining 116,318 potential control students. The final sample thus included 32,908 students.
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A N A LYSES
After PSM balanced the control and treatment groups on the majority of covariates (meaning that students
in the treatment and control groups did not statistically differ in group averages on variables such as
low income or limited English proficiency—see Table 1 and Appendix 4), the research team analyzed the
influence of dual-credit coursework on a variety of postsecondary outcomes. The analyses were of three
primary outcomes: postsecondary access; first-to-second year persistence; and eventual completion of a
course of study.
Three separate models were run for each analysis. The first included all main effects of the variables
described above, as well as the variable that indicated assignment to the treatment group. The second
model added dual credit by demographic variable interaction terms to assess if the impact of dual-credit
course taking varied by demographic group. The final model used a stepwise procedure to exclude all
variables found to be non-significant statistically, resulting in a parsimonious model that only included
significant variables.
Because each outcome variable of interest was dichotomous and occurred at a specific point in time,
logistic regression techniques were once again used. With logistic regression, the outcome variable is
defined as the odds that the outcome will occur. Odds represent the probability of an event occurring over
the probability of the event not occurring. For example, if 10 white students were included in the analysis
and 6 of them gained access to a postsecondary institution, the odds of access for a white student would be
6/4, or 3/2. Each variable in the model predicts the difference in the odds that the outcome of interest will
occur. Thus, variables with estimates greater than one increase the odds of the outcome occurring, while
estimates between zero and one represent a decrease in the likelihood of the outcome. To calculate the
estimated odds for an individual student, the estimates of each specific variable would be added together.
While logistic regression is designed to model dichotomous outcome variables, one concern of using
standard logistic regression analyses in studies such as the current one is the potential for certain
statistical assumptions to be violated due to “nesting.” Nesting occurs when individuals in the sample share
certain features of their environment, such as attending the same school or district. This nesting violates
one of the principle assumptions of logistic regression—that individuals in the sample are independent
of one another. The codependence introduced by nesting has the potential to bias the estimates of the
predictors and artificially reduce the standard errors of the estimates. However, if this codependence is
modeled correctly, the estimates of the variables in the model will be less biased.
For the current study, the logistic regression analyses were therefore conducted using the “GLIMMIX”
procedure in SAS®. With this procedure, the model can include both fixed and random effects and it can
correct for the possibility of correlated residuals (Schabenberger 2005). Given the fact that the study
only included only students who remained in the same district for all four years of high school, we allowed
the intercept in the models to vary randomly based on the district that a student attended. Therefore, for
each model we estimated the amount of variability in the outcome that could be explained by district-level
factors. Additionally, we included a command for each analysis that performs a correction on the standard
errors of the covariates, resulting in more robust estimates of the variables in the models.
Given the large number of variables in the model, there was a potential for multicollinearity to occur
between the covariates. To test for this multicollinearity, a variance inflation factor (VIF) test was
conducted to determine if the standard error estimates were being biased this phenomenon. VIF values
of less than 10 are considered to indicate the absence of potentially biasing multicollinearity. Of all of the
variables originally included in the models, only the TAAS accountability assessment variables were shown
to have VIFs of greater than 5. Other variables were thus excluded from the analyses. After these variables
were excluded, no other variable had an estimated VIF greater than 3.5.
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E N DN OT E S
1

When we refer to co urse com p letion , we d efin e it as m ean in g th at a stu d en t
passed a co urse wit h a C o r ab ove.
2

The What Wo rks Clearingh ou se, an d in itiative of th e U. S. Dep ar tm en t
of Educat io n’s Inst itute of Ed u cation Scien ces, d efin es PSM as a q u asiex perimental tec hnique, a term in d icatin g th at th is statistical m eth od
approx imates a rando m assig n m en t stu d y, w h ich h as b een estab lish ed as th e
best way to show causality b etween treatm en ts an d ou tcom es (Sh ad ish , Cook,
& Cambell 2002).
3

D ata was limited t his way b ecau se ou r p rop en sity score m od el looked at th e
likeliho o d of taking a dual en rollm en t cou rse ju n ior or sen ior year b ased on
freshman o r so pho mo re dual en rollm en t cou rse takin g an d oth er f resh m an
and so pho mo re variables. O n e p ar ticu lar con cern is th at tran sferrin g
students may have not bee n elig ib le for d u al en rollm en t b ecau se th ey m issed
an earlier prerequisite.
4

The tests in o ur dataset were th e Texas Learn in g I n d ex (T L I ) for m ath ,
reading and writ ing.
5

No n-mo bile students who sp en t fou r years in th e sam e h ig h sch ool an d
graduated.
6

We used a met ho d called “n earest n eig h b or ” m atch in g .

7

The data used in t his stud y d id n ot en ab le u s to d eterm in e stu d en t
enro llment intent, whic h lim ited ou r u n d erstan d in g of w h ich stu d en ts m ig h t
have c hosen to enro ll in a two-year sch ool b u t in stead ch ose a fou r - year
sc ho o l o r to not attend co lleg e. I n ad d ition , th e fact th at m ost two-year
sc ho o ls are o pen-access institu tion s m akes th is an alysis less in terestin g
fro m a po licy standpo int.
8

Taking t his fac to r into co n sid eration en ab led u s to m ake inferen ces ab ou t
when dist ric t effec ts might lin k w ith in d iv id u al effects (Gelm an 20 0 6 ). We
also tested all of o ur mo dels to en su re th at we h ad a low “varian ce inflation
fac to r ” to acco unt fo r pro b lem s related to correlated exp lan ator y variab les
(known as mult ico llinearity).
9

Many variables were inc l u d ed in b oth th e PSM an d th e d u al en rollm en t
analysis. This is because t h e influ en ce of on e variab le (e.g . , race) on a
student’s likeliho o d fo r takin g d u al en rollm en t is d ifferen t th an th e influ en ce
of t hat same variable o n a stu d en t’s likelih ood of en rollin g in or com p letin g
co llege. Alt ho ugh demo gra p h ic con trols were u sed in th e PSM m od el, th e
researc h must st ill acco un t for th ese variab les w h en stu d y in g colleg e
o utco mes to get t he most reliab le estim ate of th e effect of d u al cred it on
co llege o utco mes.
10

Advanced co urses are defin ed as ad van ced by T EA an d in a core su b ject
area (mat h, sc ience, so c ial stu d ies, En g lish /lan g u ag e ar ts, an d foreig n
language). This catego r y con tain s b oth Ad van ced Placem en t (A P) an d
Internat io nal Baccalaureate (I B) cou rses.
11

We tested mult iple mo del sp ecification s con tain in g in teracted term s for
t he effec t of taking a co lleg e cou rse th rou g h d u al cred it for d ifferen t races
and fo r low-inco me students.
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12

This a na lysis t reated enro llment in a fo ur -year colleg e
a s the outcome of interest, and inc luded stude n ts w h o
e nrolle d in two year sc ho o ls wit h students who d id
not e nroll in any co llege. Persistence and co mp letion
outcomes we re determined o nly fo r students w h o in itially
e nrolle d in a fo ur year co llege.
13

Both ve r y academically prepared students an d
a ca de mica lly unprepared students might c ho ose n ot
to e nroll in two -year sc ho o ls. Prepared students m ay
instea d e nroll in fo ur -year sc ho o ls, while unprep ared
stude nts may not go to co llege at all. This makes it
difficult to a nalyze t he po pulat io n t hat did not atten d
two-yea r schoo ls.
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14

Exam p les of p olicies th at p rom ote d u al en rollm ent ca n
b e fou n d in Ward & Varg as (20 1 2 ) an d H off m an , Varg a s, &
San tos (20 0 8 ).
15

See: Por trait in Numbers (J F F 20 1 1 ); Making the Grade
(J F F 20 1 1 ); Ed m u n d s et al. (20 1 0 ); SR I (20 1 1 ).
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