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There is a need for effective educators to support the increas-
ing number of students with disabilities (SWDs) in general 
education settings. SWDs are spending more time in general 
education classrooms now more than ever before (McLeskey 
et  al., 2012; Williamson et  al., 2019). Inclusion, placing 
SWDs in a general education setting, has been associated 
with positive outcomes for SWDs such as higher standard-
ized test scores and higher graduation rates (Blackorby & 
Wagner, 2013; Krämer et  al., 2021; Moore et  al., 1998; 
Waldron & McLeskey, 1998). At the same time, inclusion 
has also been associated with negative outcomes for SWDs, 
including increased stigmatization and reduced expectations 
from teachers (Kirby, 2017), as well as negative outcomes 
for students without disabilities (Gottfried et al., 2016) and 
their teachers (Gilmour & Wehby, 2020).

Inclusion involves access to physical settings (e.g., gen-
eral education classrooms) as well as general education 
teachers who must attend to the needs of all students (Kirby, 
2017). Yet it is unclear how general education teachers’ 
preparation qualities do or do not relate to the academic suc-
cess of SWDs in their future classrooms (Gottfried et  al., 
2019). Policy changes in the area of teacher certification 
have historically been used to influence teacher quantity as 
opposed to teacher quality (Brownell et al., 2010; Hutt et al., 
2018), as teacher certification is a malleable policy lever that 
can have positive impacts on both teachers and their students 

(Carver-Thomas & Darling-Hammond, 2017; Darling-
Hammond et  al., 2001). This is relevant to ensuring the 
teaching workforce is prepared to support general education 
classrooms with a significantly greater number of SWDs 
(McLeskey et al., 2012; Williamson et al., 2019).

Much of the research investigating the association 
between teacher certification and student achievement com-
pares traditional certification and alternative or emergency 
credentialing, and the findings are mixed (Clotfelter et al., 
2010; Darling-Hammond et al., 2005; Goldhaber & Brewer, 
2000; Wayne & Youngs, 2003). For example, Darling-
Hammond et al. (2005) found that student achievement was 
lower when teachers did not have a standard certification, 
whereas Goldhaber and Brewer (2000) found no difference 
between alternatively certified and standard certified teach-
ers. Here, we focus on dual certification for elementary 
teachers (i.e., teachers certified in both special education and 
elementary education). We sought to understand how dual 
certification is associated with academic outcomes for 
SWDs as well as the efficacy and job satisfaction for their 
teachers.

To better prepare general education teachers for working 
with SWDs, there has been collaboration among general 
and special education faculty at various teacher education 
programs to equip general education teachers with the 
knowledge necessary to support SWDs in inclusive settings 
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(Gottfried & Kirksey, 2020). Some states have further legiti-
mized this training in special education by incentivizing dual 
certification in special education in addition to another sub-
ject area, though the requirements and certification varies 
across states (Special Education Resource Project, n.d.).

We build on the small but growing literature on the effec-
tiveness of dual certification in special and elementary edu-
cation by using a nationally representative data set to 
investigate differences in academic achievement for SWDs 
as well as efficacy and job satisfaction of their teachers 
based on certification type. With that, we ask the following 
research questions:

1.	 For SWDs in general education classrooms, does 
having a teacher with dual certification associate 
with higher or lower academic achievement?

2.	 Is dual certification associated with differences in 
teacher efficacy and job satisfaction?

Background

The possession of a teaching credential is intended to be 
a demonstration of a certain skill level (Cavalluzzo et  al., 
2015; Goldhaber & Brewer, 2000). Despite the amount of 
money and time that goes into the credentialing process, it is 
still relatively unclear if the possession of a credential is 
impactful with regard to student achievement (Cavalluzzo 
et  al., 2015; Clotfelter et  al., 2010; Coenen et  al., 2018). 
Given growing teacher shortages, alternative and emergency 
credentials have become more common (Clotfelter et  al., 
2010; García & Weiss, 2019a). As federal and state attention 
to teaching quality increases, the importance of the creden-
tialing process has also increased (Cavalluzzo et al., 2015; 
Clotfelter et  al., 2010). Pressures for both more and less 
regulation as well as for more teaching quality in the midst 
of teacher shortages complicate the issue further (García & 
Weiss, 2019b).

The perception of a credential indicating quality also 
exists for special education teachers although it has not been 
researched to the same degree as credentialing for general 
education teachers (Gilmour, 2020). Feng and Sass (2013) 
found that SWDs whose teachers were certified in special 
education scored better on achievement tests in both math 
and language arts. Furthermore, certified special education 
teachers were less effective than noncertified special educa-
tion teachers for students without disabilities, a finding sup-
ported by prior work illustrating that teachers are less 
effective when teaching a content other than the one they 
were certified to teach (Clotfelter et al., 2010).

Last, we build on the few studies, to our knowledge, that 
examine the association between dual certification and 
academic outcomes for SWDs and dispositions and job 
satisfaction among teachers. First, Gilmour (2020) used an 
administrative data set from North Carolina collected 

between the 2010/2011 and 2012/2013 school years. 
Included in the data were students in Grades 4 through 8 
who attended public schools and received special education 
services as indicated by having an individualized education 
program (IEP). Gilmour (2020) included student, teacher, 
and school characteristics as control variables in three sepa-
rate regression models. Gilmour and Wehby (2020) also 
used administrative data from North Carolina but from the 
2009–2010, 2010–2011, and 2012–2013 school years. 
Similar control variables were included across five multi-
level logistic models to investigate teacher turnover. 
Although there is variation in ways in which teachers 
become dually certified (see Gilmour, 2020), it is important 
to more broadly understand how dual certification predicts 
student and teacher outcomes. Student achievement did not 
differ based on certification type with some exceptions. 
Specifically, high achieving students with learning disabili-
ties and low achieving students with emotional/behavior 
disorders benefitted from having a dual certified teacher 
(Gilmour, 2020). While the turnover rates of teachers work-
ing with SWDs was significantly higher, this association 
was moderated by special education and dual certifications 
(Gilmour & Wehby, 2020). While Gilmour and Wehby 
(2020) focused on teacher turnover, we focus on teacher 
efficacy and job satisfaction.

Related to our second research question, Theobald et al. 
(2020) used teacher and student data in the state of 
Washington to investigate workforce outcomes, focusing on 
special education teachers and classrooms via factor analy-
sis. They found that among candidates hired in public 
schools, being dually endorsed was related to becoming a 
special education teacher, but those who passed required 
tests in a subject area were less likely to be assigned to a 
special education classroom, and those who did were more 
likely to leave. While these findings have certain implica-
tions for special education classrooms, it is possible that dual 
certification may lead to better instruction in general educa-
tion settings (Theobald et al., 2020).

While prior literature has primarily relied on statewide 
data, we expand on the existing literature by using a larger, 
nationally representative sample. In addition to the control 
variables mentioned above, we include socioemotional 
skills, baseline achievement, and measures of teacher effi-
cacy and job satisfaction. Researching teacher attrition is 
critical but investigating mediating variables such as satis-
faction are also important for understanding the psychologi-
cal processes associated with leaving the teaching profession 
(Conley & You, 2017).

Method

Data

To compare the achievement of SWDs with and without 
teachers with dual certification, we used data from a 
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nationally representative cohort of kindergarteners—the 
Early Childhood Longitudinal Study–Kindergarten Class of 
2010–2011 (ECLS-K:2011). The National Center for 
Education Statistics (NCES) oversaw the compilation of 
these data sets, which included information about not only 
the kindergarteners themselves but also their parents, teach-
ers, classrooms, and schools. Information on the ECLS-K 
study design and data collection procedures can be found on 
NCES’s website: https://nces.ed.gov/ecls/.

This study used data collected on children with disabili-
ties whose primary placement was in general education. 
While the ECLS-K spans kindergarten through fifth grade, 
data on our key variables of interest were collected during 
children’s kindergarten, first grade, and second grade years 
of elementary school. We included children in our sample if 
they had an IEP on file with the school in either kindergar-
ten, first, or second grade. We further limited our sample to 
children who were primarily educated in general education 
classrooms. We determined if a child was placed in general 
education based on the ECLS-K special education teacher 
survey, where teachers were asked whether the child’s pri-
mary placement was in general education.

With these criteria, our final analytic sample consisted of 
approximately N = 4,2201 child-by-year observations, or n 
= 2,370 unique children observed over 3 years. When exam-
ining teacher-related outcomes, this sample is reduced to n 
= 3,270 teacher-by-year observations. Since the ECLS-K is 
a longitudinal study of children, these teacher-by-year obser-
vations also represent unique teachers observed over 3 years. 
Note given the relatively small sample sizes of each of the 
individual disability categories under the Individuals with 
Disabilities Education Act, it was not possible to examine by 
disability (Gottfried & Kirksey, in press).

Our most rigorous analytic approach, described below, 
accounts for all time-invariant child and school-level 
observed and unobserved variation that could confound any 
association we observed between dual certification and child 
and teacher outcomes. Still there were missing data on the 
key variables of interest. Specifically, when examining all 
variables of interest, the percentage of missing data for some 
variables ranged from 1% to 30%. Variables containing the 
most missing data were collected from the child’s parent, 
including health status, poverty status, and the number of 
siblings. Variables containing the least missing data were 
those collected directly from the children, such as assess-
ment scores. Given that data cannot be assumed to be miss-
ing completely at random, we conducted multiple imputation 
to adjust for bias due to nonresponse (Woods et al., 2021). 
Specifically, we opted to use chained multiple imputation to 
account for missing observations on all variables (Royston, 
2004). As some variables included as much as 30% of miss-
ing data, we imputed 30 sets of plausible values back to the 
sample for which there were nonzero weights based on rec-
ommendations from the multiple imputation literature 

(White et al., 2011). Note that sample weights were provided 
by NCES, and we used these weights in the imputation and 
in all analyses.

Outcomes

We examined two types of outcomes: academic 
achievement for SWDs and dispositions and job satisfaction 
outcomes for their teachers. First, students’ academic 
achievement was assessed in math and reading in both the 
fall and spring kindergarten as well as in the spring of first 
and second grade years. The mathematics assessment con-
sisted of questions on number sense, properties, and opera-
tions; measurement; geometry and spatial sense; data 
analysis; and patterns, algebra, and functions. The reading 
assessment had questions on print familiarity, letter recogni-
tion, and recognition of common words. The reliability coef-
ficient ranged from 0.92 to 0.99 (Tourangeau et al., 2013). In 
our analyses, we considered assessment scores from the 
spring waves to be the key outcomes for students. We include 
children’s scores from the kindergarten fall assessments as 
covariates when evaluating kindergarten spring assessments 
as outcomes. Similarly, we include children’s kindergarten 
and first grade spring assessments when evaluating first and 
second grade spring assessments as outcomes, respectively. 
In this way, we include each child’s most recent assessment 
as a covariate to produce value-added estimates of the asso-
ciation between having a teacher with a dual-credential and 
academic achievement.

The second set of outcomes were dispositions and job sat-
isfaction and were collected from the children’s teachers. We 
examined two types of self-reported measures: views of edu-
cating SWDs and job satisfaction. On their views of educat-
ing SWDs, each spring, teachers responded to two 
Likert-type scale items (ranging from Strongly disagree to 
Strongly agree), “I am adequately trained to teach the chil-
dren with disabilities who are in my class,” and “Inclusion of 
children with disabilities in my class has worked well.” On 
the same Likert-type scale, teachers were also asked several 
questions related to their job satisfaction, including (1) 
whether the teacher enjoys teaching, (2) what the teacher 
perceives about making a difference through teaching, and 
(3) whether the teacher would teach again. Following Lee 
et  al. (1991), Renzulli et  al. (2011), and Banerjee et  al. 
(2017), we created a job satisfaction measure from these 
items using exploratory factor analysis. All three items 
loaded on a single factor with individual factor loadings 
exceeding 0.80. The Cronbach’s alpha coefficient was .74, 
which shows high interitem reliability.

Teacher Certification

In the spring wave of each year, children’s teachers reported 
whether they held one or more of the following teaching 

https://nces.ed.gov/ecls/
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certifications: elementary education, special education, early 
childhood education, or English as a Second Language or 
instruction for English language learners (ELLs) or bilingual 
education. Following the same approach used by Gilmour 
(2020), we constructed indicators variables representing 
whether a teacher was certified in special education only or 
both special and elementary education, which we refer to as 
dual certification. In the regression analyses described below, 
teachers certified in elementary education alone are the refer-
ence group.

Control Measures

Research with the ECLS-K:2011 affords the opportunity 
to control for a rich set of characteristics on children and 

their families. Table 1 presents all longitudinal, time-varying 
control measures in this study, dividing the observations 
into whether children did and did not have a teacher with 
dual certification. These control measures can be placed 
into four broad categories: grade-entry skills, child charac-
teristics, classroom characteristics, and teacher characteris-
tics. Important to our analytic approach, these variables were 
collected each of the 3 years observed, which means they 
vary over time. Our analytic approach accounts for other 
variables both available and unavailable in ECLS-K that do 
not vary over time.

Table 1 indicates a few of these systematic differences 
between SWDs with and without teachers with dual certifi-
cation, such as these children are more likely to have more 
peers with disabilities, fewer peers who are Black or Latinx, 

Table 1
Descriptive Statistics for Main Study Variables

Variables

Dual-credential 
teacher

Paired  
t test

No dual-credential 
teacher Full sample

M SD M SD M SD

Grade-entry skills
  Reading 66.93 21.40 66.77 20.71 66.79 20.77
  Math 46.92 21.40 47.82 20.65 47.74 20.72
  Approaches to learning 2.71 0.72 2.74 0.73 2.73 0.73
  Self-control 3.04 0.66 3.02 0.66 3.03 0.66
  Interpersonal skills 2.89 0.67 2.91 0.69 2.91 0.68
  Externalizing behavior problems 1.84 0.70 1.84 0.70 1.84 0.70
  Internalizing behavior problems 1.72 0.59 1.70 0.57 1.70 0.57
Child characteristics
  Health scale (1 = Good, 5 = Poor) 1.79 0.89 1.74 0.86 1.75 0.86
  Biological parents married 0.58 0.49 0.56 0.50 0.57 0.50
  Number of siblings 1.59 1.14 1.59 1.20 1.59 1.19
  Household poverty status 0.33 0.46 0.37 0.47 0.36 0.47
Classroom characteristics
  Percentage of students: Female 0.47 0.11 0.48 0.10 0.48 0.10
  Percentage of students: Asian 0.03 0.09 0.03 0.09 0.03 0.09
  Percentage of students: Black 0.13 0.20 0.15 0.24 0.14 0.23
  Percentage of students: Latinx 0.19 0.25 ** 0.22 0.30 0.22 0.30
  Percentage of students: Disability 0.21 0.25 *** 0.17 0.22 0.18 0.22
  Percentage of students: English learners 0.10 0.17 0.12 0.21 0.12 0.20
Teacher characteristics
  Male 0.03 0.17 0.04 0.20 0.04 0.20
  Asian 0.01 0.09 0.02 0.14 0.02 0.14
  Black 0.02 0.15 *** 0.06 0.25 0.06 0.24
  Latinx 0.04 0.20 *** 0.11 0.32 0.11 0.31
  Master’s degree or more 0.63 0.48 *** 0.47 0.50 0.48 0.50
  Traditional certification 0.96 0.21 0.94 0.24 0.94 0.24
  Number of years teaching 16.45 9.95 ** 14.57 9.69 14.73 9.73
Child-by-year observations 360 3,850 4,220

***p < .001. **p < .01. *p < .05.
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and more teachers who have a master’s degree. To avoid 
biasing our estimates, we control for these time-varying 
covariates in all regression models. Given our rich set of 
control variables, we also tested for issues related to multi-
collinearity by calculating the variance inflation factor for 
each covariate. All covariates were well-below the conven-
tional recommendation of having a variance inflation factor 
of 5, so we proceeded without concern of multicollinearity 
affecting our estimates (O’Brien, 2007).

Analysis

To examine associated benefits from dual certification 
and academic outcomes for SWDs and dispositions and job 
satisfaction outcomes for their teachers, we began our analy-
sis using ordinary least square regression with the following 
baseline model:

Y SPED DUAL Xijt ijt ijt ijt ijt= + + + +     β β β β ε0 1 2 3 ,

where the term Y
i
 represents the achievement outcome, read-

ing or math, for student i in school j in year t. The key predic-
tor variable is DUAL

ijt
, which is a binary indicator for whether 

a child’s teacher held a dual certification. SPED
ijt

 represents 
a binary indicator for whether a teacher held special educa-
tion certification alone, which means the corresponding coef-
ficients of β

1
 and β

2
 represent marginal differences in 

achievement for children with special education and dual 
certified teachers, respectively, compared with the achieve-
ment of children with teachers certified in elementary educa-
tion alone. X

ijt
 represents a vector of covariates as described 

above and illustrated in Table 1. Finally, εijt  is the multiclus-
tered error term at the school and child level to account for 
the nested structure of the data (Abadie et al., 2017).

Fixed Effects.  While using the ECLS-K allows us to control 
for a rich set of covariates, our baseline model does not 
account for school or child-level observed or unobserved 
factors that could be related to both our key independent 
variables of interest and outcome measures. One way to 
remove selection bias due to such factors is to use fixed 
effects models, an approach used by several special educa-
tion researchers (Hurwitz et  al., 2020; Kirksey et  al., in 
press; Schwartz et  al., 2021). To avoid instances where 
school-level unobserved factors could confound our esti-
mates, we account for all time-invariant school characteris-
tics that could affect achievement for SWDs as well as the 
propensity for SWDs to have teachers with dual certification 
by including models with school and child fixed effects with 
a school fixed effects model:

Y SPED DUAL Xij ij ij ij ijj= + + + + +     β β β β εδ0 1 2 3 ,

where δ j  represents a series of binary indicators for every 
school in the data set (with one left out as the reference 

group). This approach restricts comparisons to students (for 
the student-level analysis) and teachers (for the teacher-level 
analysis) who attend or teach in the same school.

Child Fixed Effects.  While an improvement from the base-
line model, there remain concerns that, even after control-
ling for all possible school-level confounders, some 
child-level characteristics could be tied to be the propensity 
of having a teacher with dual certification and academic out-
comes for SWDs. Thus, for the analysis related to academic 
outcomes for SWDs, we build on the school fixed effects 
approach with a school and child fixed effects model:

Y SPED DUAL Xij ij ij ij ijj i= + + + + + +    β β β β εδ δ0 1 2 3 ,

where δi  represents a series of binary indicators for every 
unique child in the data set (with one left out as the reference 
group). This approach effectively makes a child his/her own 
control group, as the effect of having a teacher with dual 
certification is explained by variation in math and reading 
outcomes for SWDs when they did and did not have teachers 
with dual certification.

The school and child fixed effects model is our pre-
ferred specification for several reasons. In sum, models 
without these fixed effects may produce estimates that 
contain confounding bias from unobserved factors at the 
school or child level. For example, one school may have 
particularly effective leadership team who may seek out 
teachers with dual certification to support inclusion and 
provide support for their SWDs. At the same time, such 
leadership may also be effective via other academic or 
parent-focused initiatives known to support SWDs in 
reading and math. In this case, this unobserved variable, 
effective school leadership, would bias our results and our 
model would overestimate the effect of dual certification 
on academic outcomes for SWDs.

At the child level, there are a significant number of 
observed and unobserved factors are accounted for with the 
inclusion of child fixed effects, as tracking students over 
time allows us to observe how changes in achievement out-
comes (while also controlling for their prior achievement) 
correspond to changes in whether the child has a teacher 
with a dual certification. In other words, our key identifica-
tion of the effect of having a teacher with a dual credential 
comes from observing the same child who has a teacher with 
a dual credential in one year but not another, and comparing 
differences in achievement in these years. Examples of fac-
tors controlled for in a child fixed effects model includes 
standard time-invariant demographic characteristics such as 
race/ethnicity, sex, age at kindergarten entry, whether they 
attended prekindergarten, and more. Child fixed effects also 
accounts for many unobserved factors, which could relate to 
unmeasured parent or household characteristics or child 
temperament.
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Sorting Test

Even after controlling for all confounding variation at the 
school and child levels, one concern is that children with 
certain preexisting characteristics are more likely to have 
teachers with dual certification. That is, it may be the case 
that SWDs who are higher achieving or have different tem-
peraments are more or less likely to be assigned a teacher 
with dual certification. One additional test of robustness 
commonly employed in works using the ECLS-K is to 
regress lagged measures of achievement and socioemotional 
measures on key variables of interest. As these measures are 
collected from children’s teachers at the beginning of the 
school year, we would not expect there to be an effect from 
having a teacher with dual certification on these outcomes, 
as we would with the spring measures. Prior to proceeding 
with our baseline and fixed effects analysis, we test for this 
sorting, and results are displayed in Table 2.

For brevity, we show effect-size estimates that indicate 
possible sorting of SWDs among teachers with a special 
education credential or a dual certification (elementary cre-
dential is the reference group) based on children’s prior 

academic and socioemotional skills. Note each regression 
incorporates previously discussed covariates and school and 
child fixed effects. As seen from Table 2, there was no evi-
dence of sorting based on students’ prior academic or socio-
emotional skills.

Results

Research Question 1

To address the first research question, Table 3 illustrates 
estimates from the three empirical specifications outlined 
above. All estimates are presented as standardized beta coef-
ficients, which represent effect sizes similar to that of Cohen’s 
d (Cohen, 1988, 1992). For clarity, we present effect sizes 
from the key predictors related to credential type. Recall 
these included whether a teacher was certified in special edu-
cation or both special education and elementary education 
(dual certification), with teachers certified in elementary edu-
cation only left as the reference group. Note all models 
employed included the full suite of covariates outlined in 
Table 1.

Table 2
Sorting Test

Lagged outcomes Reading Math
Externalizing 

behavior
Internalizing 

behavior
Approaches 
to learning

Interpersonal 
skills Self-control

Credential type
  Special education 0.59 (2.87) −2.02 (3.11) 0.06 (0.09) 0.08 (0.11) −0.01 (0.11) 0.10 (0.10) 0.12 (0.09)
  Dual-credential 0.90 (0.81) −0.63 (0.79) −0.03 (0.04) 0.02 (0.03) −0.02 (0.04) −0.05 (0.04) −0.03 (0.04)
Fixed effects
  School Yes Yes Yes Yes Yes Yes Yes
  Child Yes Yes Yes Yes Yes Yes Yes
Child-by-year observations 4,220 4,220 4,220 4,220 4,220 4,220 4,220

Note. Standard errors are in parentheses. Note all regressions include the time-varying child characteristics, classroom characteristics, and teacher charac-
teristics displayed in Table 1.
***p < .001. **p < .01. *p < .05.

Table 3
Effect-Size Estimates of Dual Certification and Academic Outcomes for Children With Disabilities

Student outcomes Reading Math Reading Math Reading Math

Credential type
  Special education −0.10 (0.07) −0.14* (0.07) −0.06 (0.08) −0.17 (0.12) −0.06 (0.09) −0.19 (0.17)
  Dual-credential −0.01 (0.03) −0.00 (0.03) −0.01 (0.04) 0.02 (0.04) 0.05 (0.04) 0.09* (0.04)
Fixed effects
  School No No Yes Yes Yes Yes
  Child No No No No Yes Yes
Child-by-year observations 4,220 4,220 4,220 4,220 4,220 4,220

Note. Standard errors are in parentheses. Note all regressions include the time-varying child characteristics, classroom characteristics, and teacher charac-
teristics displayed in Table 1.
***p < .001. **p < .01. *p < .05.
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Looking at Table 3, columns 1 and 2 show estimates from 
the baseline model, columns 3 and 4 show estimates from a 
school fixed effects model, and columns 5 and 6 show esti-
mates from a school and child fixed effects model. Beginning 
with the ordinary least square estimates, it appears that 
SWDs with teachers with a special education credential 
alone tended to exhibit worse math achievement (0.14 stan-
dard deviations) compared with SWDs with teachers with an 
elementary education certification. In this first model, there 
was no evidence that having a teacher with dual certification 
related to lower or higher achievement outcomes.

After accounting for observed and unobserved school-
level variation, the school fixed effects models yielded null 
results for both reading and math outcomes. That is after 
controlling for these additional school-level factors, SWDs 
with teachers with only special education certification 
tended to exhibit similar academic achievement compared 
with SWDs with teachers with elementary education 
certification.

However, our preferred specification, which accounts for 
much greater school and child-level confounding bias, 
yielded different results. Turning attention to the school and 
child fixed effects model results presented in the last two 
columns, there was no statistically significant association 
between having a teacher with a special education certifica-
tion and reading and math outcomes. However, the school 
and child fixed effects models yielded positive, statistically 
significant results linking dual certification to math out-
comes for SWDs. That is, SWDs with teachers with dual 
certifications exhibited better math achievement outcome 
(0.09 standard deviations) compared with SWDs with teach-
ers with an elementary education certification alone. Note 
this effect size is considered small but meaningful in educa-
tional research (Keith, 2006).

Research Question 2

To examine possible associations between credential type 
of teacher outcomes, we next present results related to the 

connection between special education and dual certification 
and teacher efficacy and job satisfaction. Table 4 presents 
effect-size results from the school fixed effects model and 
teacher outcomes. The first two columns include the mea-
sures of dispositions related to whether teachers felt ade-
quately trained to work with SWDs and whether they 
believed inclusion of SWDs has worked well in their class-
room. The outcome presented in the last column is the scale 
assessing teacher’s job satisfaction. In addition to control-
ling for school-level confounding variation, all models 
include time-varying classroom and teacher characteristics 
that are displayed in Table 1.

Several statistically significant results emerged. First, a 
very strong association emerged between having certifica-
tion in special education and feeling adequately trained to 
work with SWDs (large effect size of 0.79). Additionally, 
teachers with dual certification also reported feeling more 
adequately trained to work with SWDs (moderate effect size 
0.52) compared with teachers with elementary education 
certification alone.

On the other hand, we did not find evidence that teachers 
certified in special education were more likely to report that 
inclusion of SWDs has worked well in the classroom com-
pared with reports from teachers with elementary education 
certification. That said, teachers with dual certification were 
more likely to report that inclusion of SWDs has worked 
well in their classrooms compared with teachers with ele-
mentary education certification alone (small effect size of 
0.26).

Finally, looking at the last column of Table 4, we did not 
find evidence that suggests that teacher’s reports on their job 
satisfaction was related to their credential type.

Sensitivity Checks.  To provide greater confidence in our 
results, we performed several additional tests to ensure our 
estimates were not sensitive to our treatment of missing data, 
the specification of the key predictor variables, or the inclu-
sion of teachers with only special education credentials in 
the analyses. First, we reran our analyses without imputing 

Table 4
Effect-Size Estimates of Dual Certification and Outcomes for Teachers

Teacher outcomes
Adequately trained to 

work w/SWDs
Inclusion of SWDs 

has worked well
Job 

satisfaction

Credential type
  Special education 0.79*** (0.19) 0.44 (0.42) 0.01 (0.18)
  Dual-credential 0.52*** (0.06) 0.26*** (0.07) 0.00 (0.09)
Fixed effects
  School Yes Yes Yes
Teacher-by-year observations 3,270 3,270 3,270

Note. Standard errors are in parentheses. Note all regressions include the time-varying classroom characteristics and teacher characteristics displayed in 
Table 1. SWD = students with disabilities.
***p < .001. **p < .01. *p < .05.
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the teacher certification or outcome variables. Then, we 
dropped the special education credential variable from the 
regression models, as there were quite few of these teachers 
who were teaching in general education. Last, we dropped 
all students with teachers who only had special education 
credentials from the analyses, and only focused on students 
taught by teachers with dual credentials or an elementary 
credential alone. In all of these tests, our results were nearly 
identical to those presented here, adding further confidence 
to our results.

Robustness Check.  Note the ECLS-K data does not follow 
teachers in the same way that it follows children longitudi-
nally. We rarely observed the same teacher in multiple years 
across the data set. Thus, while our models used to produce 
results displayed in Table 4 include a rich set of covariates 
and school fixed effects, we were not able to account for 
confounding variation using teacher fixed effects in the same 
way that we accounted for child fixed effects. As such, one 
concern is that teachers with varying levels of talent or moti-
vation for teaching could be more likely to be the teachers 
that pursued dual certification. For instance, maybe teachers 
who are more likely to attain a dual certification are simply 
more motivated to teach, and this stronger motivation for 
teaching also makes them feel more adequately trained or 
capable of working with SWDs or that inclusion works well 
in their classroom.

Fortunately, the ECLS-K data set includes two near-iden-
tical items that pertained to teachers’ perceptions of their 
training and views on inclusion for ELLs in their classrooms. 
We speculate that teachers who possess some of these latent 
qualities (e.g., motivation) that are endogenous to attaining 
dual certification might report similarly on items that relate 
to working with SWDs and ELLs. This allows us one check 
to observe if dual certification in special and elementary 
education associates with teacher outcomes unrelated to spe-
cial education.

Specifically, we examined whether having a special edu-
cation or dual certification credential types related these 
efficacy-based items that concern teaching ELLs. Results 

are displayed in Table 5. We did not find evidence that certi-
fication in special education or dual certification is tied to 
teachers’ reports on their training or views of inclusion for 
ELLs.

Discussion

In this study, we found that dual certification is associated 
with positive outcomes for SWDs and their teachers. Our 
findings show that dual certification corresponds with aca-
demic gains in math for SWDs. We also found that teachers 
with dual certification felt better prepared to work with 
SWDs and were more likely to report that inclusion of SWDs 
has worked well compared with teachers certified to teach 
elementary school alone. Our study bolsters findings first 
examined by Gilmour (2020) by adding generalizability 
with a nationally representative sample of SWDs.

In the context of greater inclusion of SWDs in general 
education (Williamson et al., 2019), researchers, policymak-
ers, and school administrators should continue to assess the 
benefits of increasing the number of teachers with dual cer-
tification in special and elementary education. For research-
ers, continuing to investigate the mechanisms underlying 
dual certification could reveal useful evidence of specific 
aspects of preparation that shows promise for supporting the 
academic success of SWDs and their peers in general educa-
tion. Policymakers should consider expanding their promo-
tion and support for dual certification, as our study and other 
research show potential for dual certification to mitigate 
early achievement gaps between students with and without 
disabilities (Gilmour, 2020). While efforts promoting dual 
certification are expanding, this certification type remains an 
uncommon pathway for teacher credentialing, especially 
when considering the number of SWDs spending time in 
general education classrooms. For administrators, our results 
suggest that certification type remains an important factor 
for new teachers and their students’ academic performance. 
Thus, administrators may include consideration of dual cer-
tification in decisions around hiring as well as investments 
in professional development for new teachers.

Table 5
Robustness Check

Teacher outcomes Adequately trained to work w/ELLs Inclusion of ELLs has worked well

Credential type
  Special education 0.10 (0.22) −0.19 (0.22)
  Dual-credential 0.06 (0.09) 0.12 (0.07)
Fixed effects
  School Yes Yes
Teacher-by-year observations 3,270 3,270

Note. Standard errors are in parentheses. Note all regressions include the time-varying classroom characteristics and teacher characteristics displayed in 
Table 1. ELL = English language learners.
***p < .001. **p < .01. *p < .05.
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Teacher certification, when used as an indicator of teach-
ing quality, is a malleable policy lever that can shape aca-
demic and nonacademic outcomes of students (Hutt et al., 
2018). When considering the potential for dual certification 
to positively influence academic outcomes of SWDs in 
inclusive settings, our findings underscore the importance 
for researchers, policymakers, and administrators to con-
tinue to investigate ways in which dual certification can pro-
mote academic success for students. While more research is 
needed, teachers with dual certification may have the requi-
site knowledge and skills to support the learning of students 
without disabilities as well as know best practices for sup-
port SWDs academically, but they may also understand pro-
tocols for incorporating the necessary accommodations and 
others supports for SWDs in the context of a general educa-
tion classroom (Gottfried et al., 2019; Gottfried & Kirksey, 
2020).

Our findings surrounding teacher efficacy and satisfac-
tion levels also have various implications. It is possible that 
in the dual certification process, teachers become better pre-
pared for the realities and challenges of teaching in inclusive 
settings, such as coteaching. The findings of Conley and You 
(2017) indicate that teacher team efficacy and job design 
have various effects on work and career commitment and job 
satisfaction, all of which affects teachers’ intentions to leave. 
Our research, in conjunction with previous literature, sug-
gests that dual certification can have impacts for teachers 
both leading up to and at the point of turnover (Gilmour & 
Wehby, 2020). Given the positive impacts associated with a 
dual certification for both students and teachers as well as 
the increasing number of SWDs in inclusive settings, dual 
certification could offer a viable pathway in preparing gen-
eral education teachers to support the increasingly different 
set of academic needs present in general education class-
rooms nationwide.

Limitations and Future Research

To aid future research on the effectiveness of dual certifi-
cation, we note several limitations of this study. First, we 
were limited by the items included in the ECLS-K. For 
instance, we were unable to investigate differences between 
various types of disabilities or associations related to spe-
cific services or accommodations outlined in a child’s IEP, 
as the ECLS-K does not contain the IDEA disability classifi-
cations and a limited number of variables on accommoda-
tions for students in the data set. These are variables that 
have gone largely unresearched (Billingsley & Bettini, 
2019). We also could not examine differences by placement 
(e.g., general education versus pull-out or self-contained 
classrooms). As noted previously, the focus of the ECLS-K 
was on children served in general education. Additionally, 
while we did not find evidence suggesting certification type 
was linked to teacher job satisfaction, we were unable to see 

how a dual certification affects teaching practices or teacher 
retention, another pressing question for the field (Billingsley 
& Bettini, 2019).

More research investigating the impacts of dual certifica-
tion in various contexts is needed. Specifically, the discrep-
ancy between student achievement in math and reading 
warrants further investigation. It is possible that there are 
pedagogical differences between these two content areas 
that impact the way dual certified teachers teach them. A 
longitudinal study of greater duration that includes both stu-
dents and teachers could reveal if and how dual certification 
benefit teachers of grade levels where academic demands 
vary.

Additionally, research focusing on the dual certification 
process is needed. Gilmour and Wehby (2020) note that in 
teacher education programs that result in a dual certification, 
there may be a condensing of the curriculum so that preser-
vice teachers can graduate in the same amount of time. There 
are potential downsides to this that warrant exploration. 
Qualitative or mixed method case studies that focus on pre-
service teachers seeking dual certifications would contribute 
to the existing literature by highlighting the explicit experi-
ences of preservice teachers in dual certification programs.

When interpreting our results, it is critical to remember 
that this research does not illustrate which latent variables, 
such as motivation, are common among teachers who seek 
out dual certification. There may be ways that these teach-
ers are inherently different in ways unrelated to the creden-
tialing process. We attempt to test for evidence of such 
differences by examining if dual certification impacts views 
of adequate training to support ELLs or whether inclusion 
for ELLs has worked well. While we find no evidence of 
selection issues with this test of robustness, it is still possi-
ble that people who seek out a dual certification have differ-
ent outlooks for SWDs but no other groups of students. 
Future research should investigate why individuals choose 
the various dual certification pathways and in what ways 
they are different than those who seek out other types of 
credentials.

SWDs are spending more time in general education set-
tings but this shift is not necessarily reflected in the teacher 
certification process. Meanwhile, there is an increasing 
number of SWDs and the turnover rates of special education 
teachers. Although the achievement gap for SWDs has been 
widely reported (e.g., Thurlow et  al., 2016), there is little 
existing literature that focuses on whether dual certification 
can mitigate this gap. Our study suggests greater attention is 
warranted in this area of teacher preparation and special 
education.

Authors’ Note

Analysis files and details on data access for this article can be 
found at: Kirksey, Jacob. Dual certification in special and elemen-
tary education and associated benefits for students with disabilities 



Kirksey and Lloydhauser

10

and their teachers. Ann Arbor, MI: Inter-university Consortium for 
Political and Social Research [distributor], 2021-12-09. https://doi.
org/10.3886/E156841V1

ORCID iD

J. Jacob Kirksey  https://orcid.org/0000-0003-1459-7947

Note

1. In accordance with NCES requirements, we report samples 
rounded to the nearest 10.

References

Abadie, A., Athey, S., Imbens, G. W., & Wooldridge, J. (2017). 
When should you adjust standard errors for clustering? (No. 
w24003). National Bureau of Economic Research.

Banerjee, N., Stearns, E., Moller, S., & Mickelson, R. A. (2017). 
Teacher job satisfaction and student achievement: The roles of 
teacher professional community and teacher collaboration in 
schools. American Journal of Education, 123(2).

Billingsley, B., & Bettini, E. (2019). Special education teacher 
attrition and retention: A review of the literature. Review of 
Educational Research, 89(5), 697–744. https://doi.org/10 
.3102/0034654319862495

Blackorby, J., & Wagner, M. (2013). Special Education Elementary 
Longitudinal Study (SEELS). In Encyclopedia of special edu-
cation: A reference for the education of children, adolescents, 
and adults with disabilities and other exceptional individuals. 
John Wiley. https://doi.org/10.1002/9781118660584.ese2250

Brownell, M. T., Sindelar, P. T., Kiely, M. T., & Danielson, L. 
C. (2010). Special education teacher quality and preparation:  
Exposing foundations, constructing a new model. Exceptional  
Children, 76(3), 357–377. https://doi.org/10.1177/0014402 
91007600307

Carver-Thomas, D., & Darling-Hammond, L. (2017). Teacher 
turnover: Why it matters and what we can do about it. Learning 
Policy Institute.

Cavalluzzo, L., Barrow, L., Henderson, S., Mokher, C., Geraghty, 
T., & Sartain, L. (2015). From large urban to small rural schools: 
An empirical study of national board certification and teaching 
effectiveness. CNA Analysis and Solutions, 89(1), 134–150.

Clotfelter, C. T., Ladd, H. F., & Vigdor, J. L. (2010). Teacher cre-
dentials and student achievement in high school: A cross-subject 
analysis with student fixed effects. Journal of Human Resources, 
45(3), 655–681. https://doi.org/10.1353/jhr.2010.0023

Coenen, J., Cornelisz, I., Groot, W., van den Brink, H. M., & Van 
Klaveren, C. (2018). Teacher characteristics and their effects on 
student test scores: A systematic review. Journal of Economic 
Surveys, 32(3), 848–877. https://doi.org/10.1111/joes.12210

Cohen, J. (1988). Statistical power analysis for the behavioral sci-
ences. Lawrence Erlbaum.

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 
155–159. https://doi.org/10.1037/0033-2909.112.1.155

Conley, S., & You, S. (2017). Key influences on special educa-
tion teachers’ intention to leave: The effects of administrative 
support and teacher team efficacy in a mediational model. 
Educational Management Administration, & Leadership, 45(3), 
521–540. https://doi.org/10.1177/1741143215608859

Darling-Hammond, L., Berry, B., & Thoreson, A. (2001). 
Does teacher certification matter? Evaluating the evidence. 
Educational Evaluation and Policy Analysis, 23(1), 57–77. 
https://doi.org/10.3102/01623737023001057

Darling-Hammond, L., Holtzman, D. J., Gatlin, S. J., & Heilig, J. 
V. (2005). Does teacher preparation matter? Evidence about 
teacher certification, teach for America, and teacher effec-
tiveness. Education Policy Analysis Archives, 13, Article 42. 
https://doi.org/10.14507/epaa.v13n42.2005

Feng, L., & Sass, T. R. (2013). What makes special-education 
teachers special? Teacher training and achievement of SWDs. 
Economics of Education Review, 36, 122–134. https://doi.
org/10.1016/j.econedurev.2013.06.006

García, E., & Weiss, E. (2019a). The teacher shortage is real, 
large and growing, and worse than we thought: The first report 
in “The Perfect Storm in the Teacher Labor Market” series. 
Economic Policy Institute.

García, E., & Weiss, E. (2019b). US schools struggle to hire and 
retain teachers: The second report in “The Perfect Storm in the 
Teacher Labor Market” series. Economic policy institute.

Gilmour, A. F. (2020). Teacher certification area and the academic 
outcomes of students with learning disabilities or emotional/
behavioral disorders. Journal of Special Education, 54(1), 
40–50. https://doi.org/10.1177/0022466919849905

Gilmour, A. F., & Wehby, J. H. (2020). The association between 
teaching SWDs and teacher turnover. Journal of Educational 
Psychology, 112(5), 1042–1060. https://doi.org/10.1037/
edu0000394

Goldhaber, D. D., & Brewer, D. J. (2000). Does teacher certifi-
cation matter? High school teacher certification status and stu-
dent achievement. Educational Evaluation and Policy Analysis, 
22(2), 129–145. https://doi.org/10.3102/01623737022002129

Gottfried, M. A., Egalite, A., & Kirksey, J. J. (2016). Does the pres-
ence of a classmate with emotional/behavioral disabilities link 
to other students’ absences in kindergarten? Early Childhood 
Research Quarterly, 36, 506–520. https://doi.org/10.1016/j.
ecresq.2016.02.002

Gottfried, M. A., Hutt, E. L., & Kirksey, J. J. (2019). New teach-
ers’ perceptions on being prepared to teach students with 
learning disabilities: Insights from California. Journal of 
Learning Disabilities, 52(5), 383–398. https://doi.org/10.1177 
/0022219419863790

Gottfried, M. A., & Kirksey, J. J. (2020). Preparing teachers to educate 
students with learning disabilities. Policy Analysis for California 
Education. https://files.eric.ed.gov/fulltext/ED605100.pdf

Gottfried, M. A., & Kirksey, J. J. (in press). Exploring the effects of full-
day kindergarten on school absenteeism for children with disabili-
ties: Evidence from state policy mandates in the U.S. Exceptional 
Children. https://doi.org/10.1177%2F00144029211062590

Hurwitz, S., Perry, B., Cohen, E. D., & Skiba, R. (2020). Special 
education and individualized academic growth: A longitudinal 
assessment of outcomes for students with disabilities. American 
Educational Research Journal, 57(2), 576–611.

Hutt, E. L., Gottlieb, J., & Cohen, J. J. (2018). Diffusion in a vac-
uum: edTPA, legitimacy, and the rhetoric of teacher profes-
sionalization. Teaching and Teacher Education, 69(1), 52–61. 
https://doi.org/10.1016/j.tate.2017.09.014

Keith, T. Z. (2006). Multiple regression and beyond. Allyn & 
Bacon.

https://doi.org/10.3886/E156841V1
https://doi.org/10.3886/E156841V1
https://orcid.org/0000-0003-1459-7947
https://doi.org/10.3102/0034654319862495
https://doi.org/10.3102/0034654319862495
https://doi.org/10.1002/9781118660584.ese2250
https://doi.org/10.1177/001440291007600307
https://doi.org/10.1177/001440291007600307
https://doi.org/10.1353/jhr.2010.0023
https://doi.org/10.1111/joes.12210
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1177/1741143215608859
https://doi.org/10.3102/01623737023001057
https://doi.org/10.14507/epaa.v13n42.2005
https://doi.org/10.1016/j.econedurev.2013.06.006
https://doi.org/10.1016/j.econedurev.2013.06.006
https://doi.org/10.1177/0022466919849905
https://doi.org/10.1037/edu0000394
https://doi.org/10.1037/edu0000394
https://doi.org/10.3102/01623737022002129
https://doi.org/10.1016/j.ecresq.2016.02.002
https://doi.org/10.1016/j.ecresq.2016.02.002
https://doi.org/10.1177/0022219419863790
https://doi.org/10.1177/0022219419863790
https://files.eric.ed.gov/fulltext/ED605100.pdf
https://doi.org/10.1177%2F00144029211062590
https://doi.org/10.1016/j.tate.2017.09.014


Dual Certification Benefits

11

Kirby, M. (2017). Implicit assumptions in special education policy: 
Promoting full inclusion for students with learning disabili-
ties. Child & Youth Care Forum, 46(2), 175–191. https://doi.
org/10.1007/s10566-016-9382-x

Kirksey, J. J., Gottfried, M. A., & Freeman, J. A. (in press). Does 
parental involvement change after schools assign a student an 
IEP? Peabody Journal of Education.

Krämer, S., Möller, J., & Zimmermann, F. (2021). Inclusive edu-
cation of students with general learning difficulties: A meta-
analysis. Review of Educational Research, 91(3), 432–478. 
https://doi.org/10.3102/0034654321998072

Lee, V., Dedrick, R., & Smith, J. (1991). The effect of the 
social organization of schools on teachers’ efficacy and 
satisfaction. Sociology of Education, 64(3): 190–208.

McLeskey, J., Landers, E., Williamson, P., & Hoppey, D. (2012). 
Are we moving toward educating SWDs in less restrictive set-
tings? Journal of Special Education, 46(3), 131–140. https://
doi.org/10.1177/0022466910376670

Moore, C., Gilbreath, D., & Maiuri, F. (1998). Educating students 
with disabilities in general education classrooms: A summary 
of the research: Report from the Western Regional Resource 
Centre, Eugene, Oregon and Alaska State Department of 
Education, Juneau (ERIC Document Reproduction Service No. 
419329). https://eric.ed.gov/?id=ED419329

O’Brien, R. M. (2007). A caution regarding rules of thumb for 
variance inflation factors. Quality & Quantity, 41(5), 673–690. 
https://doi.org/10.1007/s11135-006-9018-6

Renzulli, L., Parrott, H. M., & Beattie, I. (2011). Racial mismatch and 
school type. Sociology of Education 84(1): 23–48.

Royston, P. (2004). Multiple imputation of missing values. The 
Stata Journal, 4(3), 227–241.

Schwartz, A. E., Hopkins, B. G., & Stiefel, L. (2021). The effects of 
special education on the academic performance of students with 
learning disabilities. Journal of Policy Analysis and Management, 
40(2), 480–520.

Special Education Resource Project. (n.d.). Teacher licensing 
by state. Vanderbilt University. https://my.vanderbilt.edu/
spedteacherresources/teacher-licensing-by-state/

Theobald, R., Goldhaber, D., Naito, N., & Stein, M. (2020). The 
special education teacher pipeline: Teacher preparation, work-
force entry, and retention (Working Paper No. 231-0220). 
National Center for Analysis of Longitudinal Data in Education 
Research (CALDER).

Thurlow, M. L., Wu, Y. C., Lazarus, S. S., & Ysseldyke, J. E. 
(2016). Special education–non-special education achieve-
ment gap in math: Effects of reporting methods, analytical 
techniques, and reclassification. Exceptionality, 24(1), 32–44. 
https://doi.org/10.1080/09362835.2014.986614

Tourangeau, K., Nord, C., Le, T., Sorongon, A. G., Hagerdorn, 
M. C., Daly, P., & Najarian, M. (2013). User’s manual for the 
ECLS-K: 2011 Kindergarten data file and electronic codebook 
(No. NCES 2013-061). National Center for Education Statistics.

Waldron, N. L., & McLeskey, J. (1998). The effects of an inclu-
sive school program on students with mild and severe learning 
disabilities. Exceptional children, 64(3), 395–405. https://doi.
org/10.1177/001440299806400308

Wayne, A. J., & Youngs, P. (2003). Teacher characteristics and student 
achievement gains: A review. Review of Educational Research, 
73(1), 89–122. https://doi.org/10.3102/00346543073001089

White, I. R., Royston, P., & Wood, A. M. (2011). Multiple imputa-
tion using chained equations: Issues and guidance for practice. 
Statistics in Medicine, 30(4), 377–399. https://doi.org/10.1002/
sim.4067

Williamson, P., Hoppey, D., McLeskey, J., Bergmann, E., & 
Moore, H. (2019). Trends in LRE placement rates over the past 
25 years. Journal of Special Education, 53(4), 236–244. https://
doi.org/10.1177/0022466919855052

Woods, A. D., Davis-Kean, P., Halvorson, M. A., King, K. M., 
Logan, J. A. R., Xu, M., Bainter, S., Brown, D., Clay, J. M., 
Cruz, R. A., Elsherif, M. M., Gerasimova, D., Joyal-Desmarais, 
K., Moreau, D., Nissen, J., Schmidt, K., Uzdavines, A., Van 
Dusen, B., & Vasilev, M. R. (2021, August 2). Missing data 
and multiple imputation decision tree. https://doi.org/10.31234/
osf.io/mdw5r

Authors

J. JACOB KIRKSEY is an assistant professor in the College of 
Education at Texas Tech University. His research is broadly 
focused on issues at the nexus of education and other areas of pub-
lic policy, which includes student absenteeism and truancy, inclu-
sion and special education, the ripple effects of immigration 
enforcement, and the teacher workforce.

MICHAEL LLOYDHAUSER is a PhD candidate in the Gevirtz 
Graduate School of Education at the University of California, Santa 
Barbara. His research focuses on teacher education with a focus on 
preparation to educate students with disabilities.

https://doi.org/10.1007/s10566-016-9382-x
https://doi.org/10.1007/s10566-016-9382-x
https://doi.org/10.3102/0034654321998072
https://doi.org/10.1177/0022466910376670
https://doi.org/10.1177/0022466910376670
https://eric.ed.gov/?id=ED419329
https://doi.org/10.1007/s11135-006-9018-6
https://my.vanderbilt.edu/spedteacherresources/teacher-licensing-by-state/
https://my.vanderbilt.edu/spedteacherresources/teacher-licensing-by-state/
https://doi.org/10.1080/09362835.2014.986614
https://doi.org/10.1177/001440299806400308
https://doi.org/10.1177/001440299806400308
https://doi.org/10.3102/00346543073001089
https://doi.org/10.1002/sim.4067
https://doi.org/10.1002/sim.4067
https://doi.org/10.1177/0022466919855052
https://doi.org/10.1177/0022466919855052
https://doi.org/10.31234/osf.io/mdw5r
https://doi.org/10.31234/osf.io/mdw5r

