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Abstract

We used longitudinal data from Washington State to investigate the relationships among career and technical education
(CTE) enrollment, inclusion in general education, and high school and postsecondary outcomes for students with learning
disabilities. We replicated earlier findings that students with learning disabilities who were enrolled in a “concentration” of
CTE courses had higher rates of employment after graduation than observably similar students with learning disabilities who
were enrolled in fewer CTE courses. We also found that students with learning disabilities who spent more time in general
education classrooms in high school had higher rates of on-time graduation, college attendance, and employment than
observably similar students with learning disabilities who spent less time in general education classrooms in these grades.
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There is a burgeoning literature that used statewide admin-
istrative data sets to investigate the factors influencing post-
secondary outcomes for public school students in general.
However, students with learning disabilities have received
far less empirical attention in this literature, despite the fact
that it has been more than a decade since the 2004 reautho-
rization of the Individuals with Disabilities Education Act,
which placed greater emphasis on improving the postsec-
ondary outcomes for all students with disabilities. This is
particularly surprising given that the U.S. Department of
Education’s Office of Special Education Programs has
identified postschool outcomes for students with disabilities
as a monitoring priority.

Moreover, there is mounting descriptive evidence dem-
onstrating that students with disabilities continue to lag
behind their peers in terms of college attendance and
employment success. These studies documented deficits
across all disability categories, and many focused on stu-
dents with learning disabilities. Many of these studies also
pointed to better employment outcomes for students with
learning disabilities relative to other students with disabili-
ties (e.g., Affleck, Edgar, Levine, & Kortering, 1990;
Newman, Wagner, Cameto, Knokey, & Shaver, 2010;
Wagner 1992) as well as higher achievement scores (Wagner,
Newman, Cameto, Levine, & Garza, 2006). In contrast,
Wagner (1992, 1993) noted that these students have lower
grade point averages and among the highest dropout rates
across disability categories. This is important because

Karpinski, Neubert, and Graham (1992) found large dispari-
ties in employment outcomes between students with learn-
ing disabilities who graduated and those who dropped out.
Several small-scale case studies have provided correla-
tional evidence that enrollment in a concentration of career
and technical education (CTE) courses—which we define
as at least four credits of coursework that provides aca-
demic and technical skills for future careers and indepen-
dent living—and inclusion in general education classrooms
could improve high school and postsecondary outcomes
for students with disabilities. For example, Hasazi, Gordon,
and Roe (1985) and Baer et al. (2003) found that CTE
enrollment predicted employment success for former spe-
cial education students, and Baer et al. and Mithaug,
Horiuchi, and Fanning (1985) similarly found correlations
between inclusion and postsecondary education and
employment success. Rea, McLaughlin, and Walther-
Thomas (2002) also found that inclusion was associated
with better test scores, behavior, and attendance in high
school. However, the small sample sizes in these studies
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(often <100 students) may raise questions about the gener-
alizability and robustness of these findings.

Only a handful of larger-scale studies connected CTE
enrollment and inclusion to postsecondary outcomes; most
of these focused on estimating the effects of CTE enroll-
ment. Benz, Lindstrom, and Yovanoff (2000) and Harvey
(2002) found that CTE enrollment was predictive of
employment success, postsecondary education, or both for
all students with disabilities, and Sitlington and Frank
(1990) found benefits specifically for students with learning
disabilities. These findings were reinforced in a review by
Test et al. (2009), who found that—among 16 evidence-
based in-school predictors of the postsecondary success of
students with disabilities—CTE enrollment was consis-
tently predictive of postsecondary outcomes. Haber et al.
(2016) conducted a meta-analysis that provided further evi-
dence on the predictors identified by Test et al. and found
that CTE enrollment had no correlation with education out-
comes but was positively predictive of employment and
that inclusion was a larger predictor than that typically
found in the literature. Finally, Mazzotti et al. (2016) pro-
vided a systematic review that extended past 2009, a period
that included the release of the National Longitudinal
Transition Study—2 data widely used to study the postsec-
ondary outcomes of students with disabilities. They found
additional support for 9 of the factors studied by Test et al.,
with inclusion and CTE enrollment continuing to be predic-
tive of education and employment outcomes.

That said, a significant shortcoming of much of this prior
work (including many of the studies considered in the meta-
analyses earlier) is that they did not control for baseline
measures of student achievement or other nonschooling
factors (e.g., participation in free or reduced-price lunch
programs) that may confound the relationship among CTE
enrollment, inclusion, and postsecondary success. In this
study, we defined baseline measures of student achievement
(or student competence) as a student’s innate ability to per-
form academic tasks, as measured via performance on stan-
dardized tests, prior to one’s enrollment in high school.
These measures were important because they likely influ-
ence participation in CTE enrollment and inclusion as well
as postsecondary success and could confound estimates of
the relationships among CTE enrollment, inclusion, and
postsecondary outcomes.

A few notable prior works attempted to control for base-
line measures of student achievement in estimating these
relationships. Wagner (1991) considered CTE enrollment
and inclusion as predictors of the high school and postsec-
ondary success of students with disabilities, using data
from the National Longitudinal Study of Special Education
Students to estimate models that included controls for
baseline performance measures (functional mental skills
and 1Q score) and household characteristics (single parent
and household income). The estimates from these models

suggested that CTE enrollment and inclusion are correlated
with secondary school performance, graduation, education,
employment, and personal independence, conditional on
the observed characteristics of students. In contrast, Heal
and Rusch (1995) used the same data set to investigate
employment outcomes for students with disabilities but
found that school programs for these students (including
CTE enrollment) “had minimal effect on postschool
employment once student competence and family charac-
teristics had been controlled for.” These disparate findings
may be due to methodological differences—Wagner
included all student controls in all models, whereas Heal
and Rusch used forward selection to select their control
variables—but more important, the evidence from these
studies is now approximately 20 years old.

This study builds most directly on recent work by
Wagner, Newman, and Javitz (2016), who reconsidered
CTE enrollment as a predictor of postsecondary outcomes
for students with learning disabilities and used a longer
panel of data and propensity score matching on baseline
performance and family characteristics. They found that
students with learning disabilities who participated in a
“concentration” of CTE courses were more likely to be
employed within 2 years of leaving high school but not in
later years. Wagner et al. also noted that CTE participation
among students with learning disabilities declined in recent
years while academic course taking increased, which is an
important argument for more recent studies that evaluated
CTE enrollment for students with learning disabilities.

This study intends to build on this prior research base by
using detailed administrative data on public school students
in Washington State, linked to postsecondary education and
employment data, to examine the relationships among CTE
enrollment, inclusion in general education, and high school
and postsecondary outcomes for students with learning dis-
abilities. This is the first statewide study to consider the
relationship between CTE enrollment and postsecondary
outcomes for students with learning disabilities, thus pro-
viding an important contribution to the existing literature
that relies on either small case studies or nationally repre-
sentative survey data (e.g., Wagner et al., 2016). This is also
the first large-scale study since that of Wagner (1991) to
evaluate the relationship between inclusion in general edu-
cation classes and postsecondary outcomes for students
with learning disabilities while controlling for robust mea-
sures of student baseline performance that may confound
these relationships.

Specifically, this study investigated two broad descrip-
tive research questions:

1. Research Question 1. Are CTE enrollment and
inclusion predictive of high school outcomes (unex-
cused absences and on-time graduation) for students
with learning disabilities?
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2. Research Question 2: Are CTE enrollment and
inclusion predictive of the postsecondary success
(college enrollment and employment) of students
with learning disabilities?

Method

Sample and Participants

The sample for this analysis included 5,122 students who
were receiving special education services for a specific
learning disability (SLD) in Washington State public schools
in 10th grade in 2009-2010 or 2010-2011. Because we had
detailed special education data starting in 2009-2010 linked
to postsecondary data through 2013-2014, we were able to
follow these cohorts of students with learning disabilities
from 10th grade through 1 year beyond their expected high
school graduation year. Within each cohort, we defined the
sample in subsequent grades as students with learning dis-
abilities who were still “on track™ to graduate on time (i.e.,
11th graders in each cohort consist only of students from the
10th-grade sample who proceeded to 11th grade the follow-
ing year). We also calculated summary statistics for students
without disabilities as well as students with disabilities other
than SLD in these cohorts to investigate differences in stu-
dent outcomes for our population of interest.

Data Sources

The data for this project were maintained by Washington
State’s Education Research and Data Center, a P-20 student
data warehouse that combined administrative K—12 data
with college and employment data. The K—12 data came
from Washington State’s Comprehensive Education Data
and Research System (CEDARS), a longitudinal data sys-
tem introduced in the 2009-2010 school year. We used two
primary files for this analysis: a student enrollment and pro-
gram file that included detailed data about special education
services and a student schedule file that included one entry
for each student and course in which the student was
enrolled. Although the CEDARS data system was intro-
duced in the 2009-2010 school year, it could be linked to
some of the data sets that preceded it, such as test scores and
previous school enrollment records, which allowed for
baseline controls for student test achievement. The
CEDARS enrollment data also contained 15 codes for stu-
dent disability type, which we used to restrict the primary
sample to SLD students.

We supplemented this data set with the P-210, an annual
federal enrollment compliance report constructed by the
state’s Office of Superintendent of Public Instruction from
the CEDARS data. The P-210 contained the final record of
enrollment status (e.g., graduate or dropout) for each stu-
dent in each year. Using the P-210 for available school

years (2008-2009 through 2011-2012) and the CEDARS
enrollment data for the later school years (2012-2013 and
2013-2014), we constructed a student year—level data set
with grade and enrollment status at the end of the year. We
then included student control variables, including eighth-
grade test scores (math, reading, and science), race/ethnic-
ity, housing and migrant status, gender, free or reduced-priced
lunch eligibility, and program participation in English lan-
guage learning, part-time home schooling, and gifted/highly
capable programs.

In the introduction, we identified two measures of post-
secondary success for students with learning disabilities:
enrollment in a Washington State public college and
employment in the Washington State workforce. We can
investigate college outcomes because of unique student
identifiers in the data sets provided by the Education
Research and Data Center that connected students in the
CEDARS K-12 data system with data from the state’s col-
leges: the Public Centralized Higher Education Enrollment
System for public 4-year universities in Washington State
and the State Board of Community and Technical Colleges
data system for public 2-year colleges in Washington State.
An important caveat is that these data sets did not cover out-
of-state colleges or in-state private colleges. We could also
link the CEDARS K—12 data system to the unemployment
insurance (UI) records of all individuals employed in posi-
tions that pay UI in Washington State. The Ul records were
reported on a quarterly basis and run from 2010 through
2013 on the calendar year.

Measures

The first key measure in this study was enrollment in CTE
courses, which the CEDARS student schedule file classified
via Classification of Instructional Program codes. CTE
courses in Washington State cover a range of topics, and the
five most common CTE course areas for students with learn-
ing disabilities in our sample were as follows: agriculture,
food, and natural resources; arts, A/V technology, and com-
munications; health sciences; information technology; and
human services. These areas included classes titled Digital
Communication Tools, Family Health, Nutrition and
Wellness, Office Specialist, and Commercial Photography.
We first created indicators for whether each student with
learning disabilities was enrolled in a CTE course in 10th,
11th, and 12th grades. We then followed Wagner et al.
(2016) and considered whether students with learning dis-
abilities were enrolled in a “concentration” of CTE courses
in high school. Like Wagner et al., we defined concentration
as having taken four or more credits of CTE courses in high
school. Rates of concentration were quite similar between
studies, with 35.6% of students with learning disabilities in
our sample having taken a concentration of CTE courses
during high school and 36.8% in the Wagner et al. study.
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The second key measure was the extent of each student’s
inclusion in general education classrooms, which we coded
from the “least restrictive environment” code in the
CEDARS student enrollment and programs file that indi-
cated the percentage of the school day (80%—100%, 40%—
79%, <40%) that each student spent in general education
classrooms. Note that students with learning disabilities
who spent more time in general education classrooms had
considerably higher baseline levels of achievement than did
students with learning disabilities who spent less time in
general education. However, because we were able to con-
trol for these differences in baseline performance directly in
the analytic models described in the next section, these dif-
ferences should not bias our results. Finally, we do not con-
sider the interaction between inclusion and CTE enrollment,
because the CEDARS data do not provide information
about the extent of inclusion in specific courses.

We considered two types of outcomes for this study:
high school outcomes (Research Question 1) and postsec-
ondary outcomes (Research Question 2). High school out-
comes included unexcused absences and on-time graduation,
which were available in the CEDARS K-12 database.
Postsecondary outcomes include college enrollment and
employment. Using the Public Centralized Higher
Education Enrollment System and State Board of
Community and Technical Colleges data systems, we cre-
ated a variable for each student that indicates whether the
student enrolled in a public in-state college within 6 months
after her or his expected graduation. From the UI records,
we constructed indicators for being employed more than
half time for each of the two quarters after a student’s
expected graduation. We then took the maximum of these
two indicators to determine whether an individual was
employed more than half time in any quarter within the first
6 months of one’s expected graduation.

Analytic Approach

Our analytic approach was to estimate a series of student-
level models predicting our measures of high school and
postsecondary student success. As described in the intro-
duction, these models controlled for a variety of student
characteristics, including baseline measures of performance
not utilized in many prior studies. However, we view these
models as descriptive because our controls may not have
sufficiently addressed potential sources of bias.
Specifically, three sources of selection bias could be
problematic for the models described in this section. First,
students with learning disabilities could have participated in
more CTE courses or have been placed in more general
education classes because of unobserved factors that also
correlated with their outcomes. For example, high-ability
students with learning disabilities likely had better postsec-
ondary outcomes regardless of CTE enrollment; if they

were more motivated to enroll in CTE courses, then the
association between enrollment in CTE courses and post-
secondary outcomes would reflect selection bias instead of
a causal relationship. Our primary solution to this potential
source of bias was to include a rich set of control variables
in all models, including baseline measures of performance
and other observable student and peer characteristics. This
strategy ensured that students with learning disabilities
were being compared with other students who had learning
disabilities with similar prior achievement and observable
characteristics and who were taking classes with similar
types of students.

A second source of selection bias may have occurred if
districts chose to offer more CTE classes or placed fewer
students with learning disabilities into general education
classrooms because of the population of students they
served (e.g., because students with learning disabilities in
the district were “struggling”). We addressed this potential
source of bias by including district fixed effects in our pri-
mary model specifications to compare students within the
same district, as well as by controlling for baseline aca-
demic performance and other observable student and peer
characteristics.

A third source of selection bias may occur if parents
choose to send their children to a specific school or district
because of the special education services that they offer
(e.g., more CTE classes targeted to students with learning
disabilities). The role of parents in selecting the schools and
districts that their children attended could be particularly
problematic for students with learning disabilities. Parents
may pay close attention to the special education services
offered by different schools and districts before selecting
the best schooling environment for their children. If moti-
vated parents are more likely to place their children in
schools and districts with more extensive special education
services, then parental involvement will confound the esti-
mates from the models described here. Unfortunately, we
do not believe that there is any way (short of an experiment)
to mitigate this source of bias, which is one reason why we
ultimately view this as a descriptive study.

In addition to the sources of bias described earlier, we
need to consider several data challenges in developing our
analytic models. The first challenge is the considerable
attrition from the analytic samples from 10th to 12th grade.
This attrition appears not to be random (e.g., lower-per-
forming students are more likely to leave the sample) and
could be due to students dropping out of school, moving to
a private school, or moving to a school outside the state. In
many cases, we can distinguish among these competing
explanations—for example, if a student drops out of school
in the middle of the school year, then this data set includes
one of the dropout codes discussed earlier—but the exit rea-
son cannot be determined for many students who leave
between school years. Another challenge is that many of the
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key variables that we consider (as well as many of the con-
trol variables described earlier) were time varying. For
example, a student may have enrolled in a CTE course in
10th grade but not in 11th or 12th grade, or a student may
have attended general education classes for >80% of the
school day in 12th grade but only 40% to 79% of the school
day in previous grades.

Our solution to each challenge was to define and estimate
models separately by grade and to estimate these models only
for the subset of students who were still attending Washington
State public schools in that grade. This separation means that
our estimates in each grade can be interpreted only for the
subset of students who remain in Washington State public
schools in that grade. Although this approach may seem
restrictive, it does make intuitive sense because CTE enroll-
ment and inclusion in 12th grade can affect only students
who were still enrolled in school in 12th grade.

We first considered predictors of student unexcused
absences, one of the high school outcomes described ear-
lier. For each student in our analytic sample in grade g, we
observed the number of unexcused absences, 4BS . We
modeled this outcome as a function of student controf vari-
ables in grade g, X , and the key measures (CTE concentra-
tion and inclusion in grade g), Mg.

ABS, =0 +o,* X, +a,* M, +% . (1

The coefficients of interest were elements of the vector o,
associated with the key measures. The coefficient on CTE
enrollment can be interpreted as the expected change in the
number of unexcused absences associated with enrollment
in a CTE course in grade g, conditional on the controls in
Xg. Likewise, the coefficients on the indicators of inclusion
can be interpreted as the expected change in unexcused
absences associated with each level of inclusion in grade g,
all else equal.

The other high school outcome that we considered was
student on-time graduation. We modeled the probability
that a student graduated on time, GR, as a function of stu-
dent control variables in grade g, X , and key measures in
grade g, Mg: ¢

F(Pr(GR=1))=B* +B*" X, +B,* M, +&". (2

In our primary specification of Model 2 (and Model 3), we
used the identity function for f'and estimated these regres-
sions as linear probability models. Thus, the coefficients of
the vector y, represent the expected change in the probabil-
ity of graduating on time associated with each key measure
in grade g.

We used our measures of postsecondary success as out-
come variables in models that addressed our second research
question. The models predicting each postsecondary out-
come PS (college enrollment or graduation) were similar to
Model 2:

S(Pr(PS =)=y 47 X, 41, M " ()

The coefficients in y, represent the expected change in the
probability of each postsecondary outcome associated with
each key variable in grade g, all else equal.

Results

Summary Statistics

Table 1 presents summary statistics for students in the two
cohorts considered in this analysis. For the purposes of
comparison, we present summary statistics for the primary
sample of students with learning disabilities (“SLD”) along-
side summary statistics for students who were not receiving
special education services (“non-SPED”) and students who
were receiving special education services for a different dis-
ability (“non-SLD”). Panel A of Table 1 shows that students
with learning disabilities were less likely to be female
(39.1%) relative to students without disabilities (51.3%)
and more likely to be female relative to students with other
disabilities (30.4%). Students with learning disabilities
were also more likely to be an underrepresented minority
(34.3% vs. 20.2% and 20% for non-SPED and non-SLD,
respectively), were more likely to be limited English profi-
cient (19.6% vs. 15% and 8.9% for non-SPED and non-
SLD), and were more likely to receive free or reduced-price
lunch (60.9% vs. 35.9% and 48.2% for non-SPED and non-
SLD). Panel B of Table 1 illustrates that students with dis-
abilities (SLD and non-SLD) have much lower levels of
baseline achievement than students without disabilities,
with gaps ranging from approximately 1.2 to 1.5 SD.

The sample appeared to generalize well to other popula-
tions within the United States in that the demographics are
similar to research by Wagner et al. (2016), who used the
National Longitudinal Transition Study-2 to study a nation-
ally representative sample of students with learning dis-
abilities transitioning from high school. For example,
Wagner et al. reported that 67.9% of their sample were male
and 61.7% were white (vs. 60.9% and 65.7% in our setting,
respectively). In terms of student poverty, about 33.6% of
the sample of Wagner et al. lived in households with
incomes <$25,000. This is more difficult to compare with
our study because our primary measure of student poverty
(free or reduced-price lunch eligibility) depends on the
number of children in the family, but the requirements were
roughly similar in 2012-2013: free meals for annual earn-
ings <§19,669 for a family of two and reduced-price meals
for annual earnings <$27,990. By this measure, our sample
is somewhat more disadvantaged than that in the Wagner
et al. study, as 60.9% of students with learning disabilities
in our sample were eligible for free or reduced-price lunch.

Panels C and D of Table 1 focus on the key measures in
this study (CTE enrollment and inclusion). The summary
statistics in Panel C show that 73.2% of students with
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Table 1. Summary Statistics: Student Covariates.

SPED
Variables Non-SPED SLD Non-SLD
A: Demographics
Proportion female 0513 0.391 0.304
Proportion underrepresented minority 0.202 0.343 0.200
Proportion limited English proficiency 0.150 0.196 0.089
Proportion receiving free or reduced-priced lunch 0.359 0.609 0.482
B: Baseline test scores
Average standardized eighth-grade math score 0.220 -1.259 -1.092
Average standardized eighth-grade reading score 0.213 -1.286 —-1.137
Average standardized eighth-grade science score 0.217 -1.173 -1.017
C: Enrollment in CTE
Proportion enrolled in CTE course in |2th grade 0.671 0.732 0.625
Proportion enrolled in concentration of CTE courses 0.275 0.357 0.288
D: Extent of inclusion
Proportion 80% to 100% general education in 12th grade 0 0.522 0.398
Proportion 40% to 79% general education in |2th grade 0 0.441 0.383
Proportion 0% to 39% general education in 12th grade 0 0.032 0.197
Proportion other school setting in 12th grade 0 0.005 0.021

Note. CTE = career and technical education; SLD = specific learning disability; SPED = special education.

learning disabilities were enrolled in a CTE course in 12th
grade, which is higher than the percentage of non-SPED
students (67.1%) and non-SLD students (62.5%). As dis-
cussed earlier, 35.7% of students with learning disabilities
were enrolled in a concentration of CTE courses in high
school, which is also higher than the corresponding percent-
age of non-SPED students (27.5%) and non-SLD students
(28.8%). Panel D of Table 1 shows that 52.2% of students
with learning disabilities spent at least 80% of the school
day in general education classes, whereas 44.1% of students
with learning disabilities spent between 40% and 79% of
the school day in general education classrooms. Not sur-
prising, these rates of inclusion were higher than corre-
sponding rates for non-SLD students (39.8% and 38.3%,
respectively).

Table 2 contains summary statistics for the key outcome
measures in this study. Panel A of Table 2 illustrates that
students with learning disabilities had, on average, more
unexcused absences than students without disabilities and
students receiving special education services for a different
disability. Panel B of Table 2 reports on-time graduation
statistics; for example, 80.7% of 12th graders with a diag-
nosed learning disability graduated on time, as opposed to
92.0% of students without disabilities and 62.5% of stu-
dents receiving special education services for a different
disability.

Panels C and D of Table 2 focus on postsecondary out-
comes. According to Panel C, the 2-year community col-
lege enrollment rates of on-time graduates were similar
for high school graduates with learning disabilities and

students without disabilities (18.6% vs. 22.1%), but the
4-year college enrollment rates of high school graduates
varied considerably by disability status: 2.7% for high
school graduates with learning disabilities and 22.0% for
high school graduates without disabilities. Panel D pres-
ents employment statistics for students by disability status
and illustrates that students with learning disabilities who
graduated on time were less likely to be employed 6
months after their expected graduation date than were stu-
dents not receiving special education services (12.6% vs.
17.9%).

Relationships Between CTE Enrollment and
Inclusion and Student Outcomes

Our preferred specification for each model included district
fixed effects (i.e., in which students were compared with
other students within the same district). We focused on this
specification for two reasons. First, given disparities in col-
lege attendance and employment rates across different geo-
graphical areas of Washington State (e.g., Washington
Higher Education Coordinating Board, 2012), we believed
that it was important to make comparisons among students
who had similar geographical access to these postsecondary
options. Second, although models with school fixed effects
have the additional advantage of controlling for school-level
factors that may have influenced student outcomes, they
make comparisons exclusively among students within the
same school, which may not be the relevant comparison for
policy purposes. In particular, we believe that interventions
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Table 2. Summary Statistics: Student Outcomes.
SPED
Variables Non-SPED SLD Non-SLD
A: Student absences
Average number unexcused absences in |10th grade 1.033 1.859 1.706
Average number unexcused absences in | Ith grade 2.054 3.875 3.191
Average number unexcused absences in |2th grade 3.877 6.71 4.935
B: Student graduation
Proportion 12th graders graduating on time 0.920 0.807 0.625
Proportion |0th-grade cohort graduating on time 0.838 0.678 0515
Five-year graduation rate for |12th graders 0.948 0.894 0.746
Five-year graduation rate for 10th-grade cohort 0.876 0.765 0.638
C: College attendance within | year of expected graduation date
Proportion on-time graduates in 2-year college 0.221 0.186 0.202
Proportion on-time graduates in 4-year college 0.220 0.027 0.050
Proportion of original cohort in 2-year college 0.199 0.137 0.122
Proportion of original cohort in 4-year college 0.185 0.019 0.026
D: Employment within 6 months of expected graduation date
Proportion on-time graduates employed at least half time 0.179 0.126 0.089
Proportion of original cohort employed at least half time 0.166 0.105 0.055

Note. SLD = specific learning disability; SPED = special education.

related to the key measures considered in this study would
likely be done at the school level, so we wanted to ensure
that our primary results reflected cross-school as well as
within-school relationships. We considered both models
without district fixed effects and models with school fixed
effects later in this section.

Table 3 presents the relationships between CTE enroll-
ment and inclusion in 10th, 11th, and 12th grades and inter-
mediate and postsecondary outcomes for students with
learning disabilities from our preferred specifications of the
models described earlier. The first column of Table 3 pres-
ents estimates of the relationships between CTE enrollment
and inclusion in 10th grade and intermediate and postsec-
ondary outcomes for students with learning disabilities. The
first broad conclusion is that CTE enrollment in 10th grade
was not consistently predictive of any of the outcomes of
interest. In contrast, students with learning disabilities who
were included in mostly general education courses (80% to
100%) in 10th grade were more likely to graduate on time
(by approximately 3.1 percentage points) and were more
likely to enroll in college in the 6 months after their expected
graduation year (by approximately 2.5 points) than students
with learning disabilities who spent less time in general edu-
cation courses but were similar in other observable ways.

The second column of Table 3 presents estimates of the
relationships between CTE enrollment and inclusion in 11th
grade and subsequent outcomes. As in 10th grade, there is
little evidence relating CTE enrollment in 11th grade to
these outcomes, although students with learning disabilities
who were enrolled in a CTE course in 11th grade had

slightly fewer absences than did observably similar students
who were not enrolled in a CTE course in 11th grade but
were also less likely to enroll in college. Also similar to the
results from 10th grade, students with learning disabilities
who spent more time in general education courses in 11th
grade were more likely to graduate on time and enroll in
college—and, at this grade level, also more likely to find
employment—than were students with learning disabilities
who spent less time in general education courses in 11th
grade, all else equal.

In the third column of Table 3, we turn to the relation-
ships between CTE enrollment and inclusion in 12th grade
and intermediate and postsecondary outcomes. At this grade
level, we found consistent evidence that CTE enrollment
was positively predictive of on-time graduation; specifi-
cally, students with learning disabilities who participated in
a CTE course in 12th grade were approximately 3 to 4 per-
centage points more likely to graduate at the end of the year
than students with learning disabilities who did not partici-
pate, all else equal. However, CTE enrollment in 12th grade
did not predict employment. Inclusion in 12th grade was
positively predictive of on-time graduation and college
enrollment, although the magnitudes were smaller than in
11th grade; students with learning disabilities who spent
80% to 100% of the school day in general education classes
in 12th grade were 4.3 percentage points more likely to
graduate on time and 2.7 percentage points more likely to
enroll in college than were students with learning disabili-
ties who spent less time in general education classrooms, all
else equal.
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Table 3. Regression Results for Grades 10, |1, and 12.
Grade
Variables 10 | 12
A: Predicting number of absences
Enrolled in a CTE course -0.036 -0.082" 0.090
(0.031) (0.045) (0.056)
80%—100% general education —-0.001 -0.059 —0.080
(0.030) (0.042) (0.060)
Students, n 5,478 4,365 3,708
B: Predicting on-time graduation
Enrolled in a CTE course -0.009 -0.004 0.033*
(0.016) (0.015) (0.019)
80%—100% general education 0.031" 0.067" 0.043"
(0.016) (0.017) (0.014)
Students, n 5,122 4211 3,659
C: Predicting enrollment in college
Enrolled in a CTE course -0.005 -0.029" -0.010
(0.012) (0.015) (0.018)
80%-100% general education 0.025" 0.041™ 0.027"
(0.014) (0.014) (0.017)
Students, n 5,122 4211 3,659
D: Predicting employment
Enrolled in a CTE course 0.017 -0.012 -0.007
(0.011) (0.013) (0.016)
80%—100% general education 0.000 0.035" 0.016
0.011) (0.013) (0.014)
Students, n 5,122 4211 3,659

Note. All models control for lagged absences, race/ethnicity, gender, bilingual, housing, migrant, English language learning, highly capable/gifted, home
school status, a cubic polynomial of eighth-grade Washington Assessment of Student Learning scores, number of years diagnosed with a learning
disability since seventh grade, and peer effects and include a district fixed effect. Standard errors are clustered at the school level; p values are based on

a two-sidgd t test. CTE = career and technical education.
" <.10."p <.01."p <.00I.

We pursued two sets of extensions and robustness checks
to the results discussed earlier. First, we estimated all mod-
els reported in Table 3 both without district fixed effects and
with school fixed effects to check the robustness of our
findings to these different modeling decisions. We found
that the inclusion results were robust to different modeling
decisions; in other words, the consistent positive relation-
ships between inclusion and measures of success for stu-
dents with learning disabilities held across all of these
additional model specifications. In contrast, results for CTE
enrollment tended to vary across different specifications.
Models with school fixed effects tended to suggest more
positive relationships between CTE enrollment and student
outcomes than models without school or district fixed
effects. This sensitivity may imply that schools that offered
more CTE courses also tend to have worse student out-
comes, although as discussed earlier, this could be caused
by schools with already lower aggregated outcomes choos-
ing to offer more CTE courses or due to the effect of school-
wide CTE course offerings.

As a second extension, we followed Wagner et al. (2016)
and considered whether students with learning disabilities
were enrolled in a “concentration” of CTE courses in high
school. We also created an analogous measure for inclusion
by counting the number of years that a student spent in the
highest level of inclusion (80%—100% general education)
between Grades 10 and 12. Table 4 presents results from
models that used the concentration variables described ear-
lier as predictors of the same postsecondary outcomes con-
sidered in Table 3. We found consistent evidence that
students with learning disabilities who were enrolled in a
concentration of CTE courses were more likely to be
employed after their expected graduation date (by about 3
percentage points) than were students with learning disabili-
ties who were similar in terms of characteristics and baseline
student achievement but not enrolled in a concentration of
CTE courses. This replicated a subset of the findings in the
Wagner et al. study and supported this prior evidence that a
concentration of CTE courses is predictive of postsecondary
outcomes for students with learning disabilities. The results
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Table 4. Cumulative Regression Results.
Variables Model | Model 2 Model 3
A: Predicting enrollment in college in 6 months after expected graduation year
Four or more CTE credits in high school —0.002 —-0.003
(0.018) (0.018)
80%—100% general education: | year 0.031 0.031
(0.025) (0.025)
80%—100% general education: 2 years -0.009 -0.009
(0.026) (0.026)
80%—100% general education: 3 years 0.057* 0.057*
(0.026) (0.026)
Students, n 2,568 2,568 2,568
B: Predicting employment in 6 months after expected graduation year
Four or more CTE credits in high school 0.029" 0.028"
(0.015) (0.015)
80%—100% general education: | year 0.008 0.007
(0.022) (0.022)
80%—100% general education: 2 years 0.042" 0.042"
(0.023) (0.023)
80%—100% general education: 3 years 0.037 0.036
(0.023) (0.023)
Students, n 2,568 2,568 2,568

Note. All models control for lagged absences, race/ethnicity, gender, bilingual, housing, migrant, English language learning, highly capable/gifted, home
school status, a cubic polynomial of eighth-grade Washington Assessment of Student Learning scores, number of years diagnosed with a learning
disability since seventh grade, and peer effects and include a district fixed effect. Standard errors are clustered at the school level; p values are based on

a two-sidgd t test. CTE = career and technical education.
*p<.10."p < .05.

for inclusion further supported the relationships described in
Table 3; specifically, students with learning disabilities who
were in the highest level of inclusion in Grades 10 to 12
were about 6 percentage points more likely to enroll in col-
lege than were students with learning disabilities who were
not in the highest level of inclusion in any of these grades, all
else equal.

Discussion

Our results suggest that CTE concentration and inclusion
are strongly associated with long-term outcomes for stu-
dents with learning disabilities. On a national level, much
of special education policy is motivated by the persistent
gaps in student outcomes between students with and with-
out disabilities, and we have shown that these gaps are also
present in Washington State. But we have also shown that
CTE concentration and inclusion are associated with better
outcomes for students with learning disabilities and that
the size of these associations are large relative to gaps in
outcomes. For example, we found that CTE concentration
and inclusion were associated with a 3— to 4—percentage
point increase in the likelihood of on-time graduation rela-
tive to an 11—percentage point gap. Similarly, CTE concen-
tration and inclusion were associated with a 2.8— to

4.2—percentage point increase in employment relative to a
5.3—percentage point gap, and inclusion was associated
with 5.7-percentage point increase in college enrollment
relative to a 19.3% gap.

That said, it is important to be cautious about the inter-
pretation of our findings. We estimated analytic models
intended to create “apples to apples” comparisons among
students with learning disabilities who had similar baseline
levels of achievement, other observable characteristics, and
(in some specifications) attendance in the same district or
school, but these students may have been different in unob-
served ways that were correlated with their high school
experiences. For example, more career-oriented students
with learning disabilities could have been more likely to
enroll in more CTE courses relative to students with learn-
ing disabilities who were similar in observable ways who
enrolled in fewer CTE courses, and this type of selection
would bias our estimates of the impact of CTE enrollment
on student outcomes if the observable characteristics in our
models do not capture these unobserved factors. We pur-
sued a number of extensions and robustness checks and
found that they consistently supported our primary find-
ings, but given that we cannot fully account for all the dif-
ferent potential sources of bias, we ultimately viewed our
results as descriptive.
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However, we believe that our models contain sufficient
controls (particularly for baseline achievement and peer
effects)—and that the results from these models are suffi-
ciently robust to different extensions and robustness
checks—to warrant some preliminary conclusions. As a
prime example, the relationships between inclusion and
subsequent outcomes are so consistent, within this article
and with prior research (e.g., Wagner, 1991), that we inter-
pret these relationships as strong evidence that students
with learning disabilities receive benefits from greater par-
ticipation in general education classrooms that affect their
future outcomes. The policy implications of this conclu-
sion are straightforward and consistent with the foundation
of special education law guaranteeing services for students
with disabilities “in the least restrictive environment pos-
sible” (Individuals with Disabilities Education Act, 2012).

The results relating CTE enrollment to these outcomes
are not consistent when participation is captured by whether
a student is enrolled in a CTE course in a particular grade.
In contrast, we find that the concentration of CTE enroll-
ment across high school grades is positively predictive of
intermediate and long-term outcomes for students with
learning disabilities, which closely matches the findings
from Wagner et al. (2016). This extension and prior research
on the importance of specific aspects of CTE programs
(Gottfried, Bozick, Rose, & Moore, 2016; Plasman &
Gottfried, 2016) suggest that more nuanced research on par-
ticular aspects of CTE participation, particularly for stu-
dents with learning disabilities—for example, CTE courses
in STEM fields (science, technology, engineering, and
mathematics)—could be a promising line of future work.

The remaining and potentially most daunting task is to
address the potential sources of bias discussed earlier. The
reality that even large, carefully controlled studies like this
may not permit causal conclusions motivates the need for
more large-scale, system-level experimental research in
special education. Much has been written about the logisti-
cal and potential ethical concerns about experimental
designs in special education research (e.g., Mertens &
McLaughlin, 2004), and it is clear that the individualized
nature of special education services makes large-scale
research interventions particularly challenging. However, it
is equally clear that the field of special education could ben-
efit tremendously from large-scale experimental evidence
that builds on rigorous descriptive analyses like this study.
We therefore view this analysis as an important first step
toward developing this evidence base, but we urge further
research that can provide more plausibly causal evidence
about what works for students with learning disabilities.

Finally, the field would benefit from more research that
leverages new state-level administrative data systems, like the
one used in this study, to perform large-scale studies on stu-
dents with learning disabilities. It is surprising that, given the
large administrative databases being developed and used

throughout the country, this study is the first to use a statewide
longitudinal database to link course taking and inclusion in
high school to postsecondary outcomes for students with
learning disabilities. Similar research in other states could
provide important information about the extent to which these
results hold across different educational settings.
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