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In the last twenty years, the educational system has seen a drastic increase in the number of individuals served under the category of autism
spectrum disorder (ASD); which has led to an emphasis on ways in which to meet the needs of this multifaceted group of students. Although
evidence-based practices (EBPs) have been identified for this population, research suggests teachers report having only moderate levels of
confidence in their ability to implement these EBPs. The purpose of this review of the literature is to identify ways in which public school
teachers determine the interventions used to meet the IEP goals of students with ASD, the efficacy of the chosen interventions, and the ways
in which teacher preparation can be improved to ensure teachers are better able to identify and implement appropriate EBPs. Findings
suggest an emphasis on coursework, and fieldwork specifically related to meeting the needs of students with ASD, should be addressed in

preservice teacher training programs.
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Introduction

Over the last two decades in the United States' educational
system, there has been a drastic increase in the number of
students classified under the category of Autism Spectrum
Disorder (ASD). Under the Individuals with Disabilities
Education Improvement Act (IDEIA, 2004), ASD is defined
as a developmental disorder, typically evident before the
age of 3, which impacts verbal and non-verbal
communication and social interaction. Additional
characteristics that adversely affect the child’s educational
performance are resistance to change in routine, engaging
in restrictive and repetitive behavior, and unusual sensory
response. The past 20 years has seen an increase in the
prevalence of ASD, which has reached 1 in 68 nationally
(CDC; Center for Disease Control and Prevention, 2016). In
addition, the United States Department of Education has
reported similar findings with an increase in individuals
eligible for services under ASD from 3.29% percent of the
special education population in 2005 to 7.02% percent in
2011. In New Jersey, the CDC (2016) estimates 1 in 45
children (or 21.9 per 1,000 8-year-olds) was identified with
ASD. This estimate is higher than the average number of
children identified with ASD in all areas of the United States
where CDC tracks ASD. With this reported rise in autism
prevalence within the school system, the need for research
to become more focused on ways in which to meet the
various needs of this diverse population of students has
also intensified; especially in light of findings indicating that
students with ASD are struggling in areas related to

academics, social skills, communication, behavior, and self-
determination (Carter Lane, Cooney, Weir, Moss, &
Machalicek, 2013).

One area related to meeting student need is practitioner
implementation of evidence-based practices (EBPs) within
the school system. Wong et al. (2015) identified 27 EBPs
from the literature (See table 1) that could be utilized to
teach various skills and concepts to individuals with ASD.
Although these 27 EBPs have been clearly identified,
integration of these practices into the school system have
been minimal (lovannone, Dunlap, Huber, & Kincaid, 2003).
This is educationally problematic because research has
indicated that the utilization of EBPs has led to significant
improvements in skill acquisition and behavior reduction
when these practices are implemented with fidelity
(Simpson, McKee, Teeter, & Beytien, 2007). Thus, student
educational progress is negatively impacted when these
research-based practices are not utilized within student
programming.

The focus of this review is to delineate ways in which pre-
service teacher training can support the implementation of
EBPs, with fidelity, in the school setting. The review further
seeks to address information pertaining to teachers use of
evidence-based practices in the classroom and ways in
which preservice teacher training programs can increase
teacher preparedness to better meet the needs of
students with ASD.
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Table 1. Wong et al. (2015) 27 Evidence-based Practices

1. Antecedent based-interventions 15. Prompting

2. Cognitive behavioral therapy 16. Reinforcement
Differential reinforcement of alternative, . . N

3. . . . 17. Response interruption/redirection
incompatible, or other behavior

4. Discrete trial teaching 18. Scripting

5. Exercise 19. Self-management

6. Extinction 20. Social narratives

7. Functional behavior assessment 21. Social skills training

8. Functional communication training 22. Structured play group

9. Modeling 23. Task analysis

10. Naturalistic intervention 24, Technology—aided Instruction and

intervention

11. Parent-implemented intervention 25. Time delay

12. Peer-mediated instruction and intervention 26. Video modeling

13. Picture exchange communication systems (PECS) 27. Visual supports

14. Pivotal response training

Teacher knowledge of autism and evidence-based
practices

Evidence-based practices are interventions that have
considerable corroboration in the literature supporting
positive outcomes for learners with ASD. The currently
identified 27-EBPs can be divided into four categories
including: interventions based on the fundamental science
of applied behavior analysis (ABA), interventions in which
the way they are delivered define the practice,
interventions based on assessment and analytic
techniques, and behavioral practices that, when used
systematically, can be replicated (Wong et al., 2015). These
EBPs are also divided by age spans (0-5, 6-14, 15-22); which
identify the age in which there is support for their use, as
well as, skills that can be addressed utilizing each EBP (ie.
social, communication, behavior, play, joint attention,
cognitive, school readiness, academic, motor, adaptive,
vocational, and mental health). If one looks at the
legislation for IDEIA (2004) and No Child Left Behind (NCLB,
2001), it specifically states that teachers are required to
utilize scientifically based strategies to meet the needs of
students with disabilities. However, research has indicated
educators do not consistently use EBPs in the classroom
(Hess, Morrier, Heflin, & Ivey, 2008). In a study by Morrier,
Hess, and Heflin (2010), fewer than 5% of teachers
reported using EBPs for students with ASD. This means
that even when teachers did report using EBPs, they also
indicated using ineffective practices, and often practices
with little empirical support. In fact, teachers have
reported using ineffective strategies as frequently as those
with a strong research base (Burns & Ysseldyke, 2009).

After further examination, it becomes clear that the
successful education of students with ASD is dependent on
the teaching skills of the educators working with them
(Leblanc, Ricciardi, & Luiselli, 2005). When discussing
teacher preparedness to teach students with ASD, one of
the more complex issues facing the field of education, is
training teachers to identify and implement EBPs for this
population of students (Simpson, de Boer-Ott, & Smith-
Myles, 2003). Training future teachers in this area will
provide them with the skills necessary to make informed
educational decisions. Because students with ASD are a
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heterogeneous group, and have unique educational needs,
this will be a more challenging task for teacher education
preparation programs (McGee & Morrier, 2005; Simpson &
Myles, 1998). Although potentially difficult, providing
training in this specific set of skills is imperative because
the classroom is where students with ASD receive most of
their treatment (Sindelar, Brownell, & Billingsley, 2010). In
order for the treatment to be operative, teachers need to
be able to implement the most effective interventions. The
question that is raised for teacher education preparation
programs is how to address the overall deficit in teacher
understanding of EBPs, acceptance of these practices, and
use of components of programming that are essential for
student success (Callahan, Henson, & Cowan, 2008).

As one further investigates this dilemma, several potential
reasons why scientifically validated interventions are not
utilized in the classroom emerge. One reason could be
teacher lack of understanding of the core deficits
associated with autism and/or outdated beliefs about the
disability (Al-Sharbati et al., 2015). Whaley (2002) found
that some teachers did have good general knowledge
about ASD, but lacked training related to research based
methods that should be used in the classroom. This could
lead to these practices being used at low levels, in part, due
to notonly a deficiency in research based methods training
in general, but also a lack of knowledge about which
interventions have been identified as evidence-based.
Further, when current EBPs are able to be identified, there
is the inability to implement these interventions with
fidelity. Teachers sometimes view these strategies as not
fitting with the interventions already in use within the
classroom (Lang et al., 2010), leading to a lack of
implementation.

Additional factors that influence application of EBPs
include lack of professional development and interaction
with a variety of learners (Odom, Boyd, Hall, & Hume,
2010). Public school educators currently report receiving
inadequate training in EBPs and not feeling they have the
ability to meet the needs of this group of students (Jennett,
Harris, & Mesibov, 2003). They also report the training they
receive is most frequently provided in professional
development one day workshops, through trial and error
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while working hands on with students with ASD, or by
teaching themselves (Morrier, Hess, & Heflin, 2010).
Educators teaching themselves, and having no formal
training, typically leads to a lack of implementation fidelity.
It can also lead to disregarding core components of specific
interventions necessary to correctly utilize these practices
(Odom, 2009). There is also evidence to indicate that the
most common forms of professional development,
including one-day workshops, have limited impact on
practitioner ability to implement these interventions (Hall,
Grundon, Pope, & Romero, 2010). In addition, once
teachers begin working in the public-school system,
constraints such as budget and personnel have been
identified as road blocks to creating a comprehensive
autism program (Callahan et al., 2008). Districts have also
sited lack of access to qualified individuals, who specialize
in working with students with ASD, to provide in-service
teacher training (Lang et al., 2010). All of these points
emphasize the need for follow up within the classroom to
ensure interventions are being implemented with fidelity
as an essential component of effective teacher training
(Simosen, Myers, & DelLuca, 2013). One result of public
schools being unable to provide the necessary teacher
training once they are in the field, due to the professional
development limitations and budget constraints, is lack of
additional training specific to students with ASD once pre-
service teachers enter the field. Therefore, there needs to
be a shift in the model for preservice teacher training
programs to focus more on preparation of teachers to
work with students with ASD, and the use of EBPs, to bridge
the gap between research focused on identification of
EBPs and positive student outcomes in the classroom
(Greenwood & Maheady, 1997).

Preservice teacher training

The National Research Council (2001) reported that most
educators graduate from preservice teacher training
programs receiving minimal training in evidence-based
research practices (i.e., methodologies grounded in ABA)
for students diagnosed with autism. This is one of the most
needed areas of improvement within higher education.
Credential programs training special education teachers
often do not teach educators how to meet the needs of
students with ASD (Holdheide & Reschly, 2008) because
they focus on special education practices that can be used
for a broader population, and not specifically for
individuals with autism (Williams, Fan, & Goodman, 2010).
Special education licensure requirements are also not
consistent from state to state leading to varying levels of
knowledge for teacher candidates in the area related to
meeting the needs of students with autism. This leaves
educators unprepared to successfully meet the needs of
students with ASD (Suhrheinrich, 2011). This lack of
preparation also places teachers at a disadvantage
because all teachers, in special and general education, will
most likely have a student with ASD in their classroom and
they need to be well versed in strategies to meet their
unique needs (Loiacono & Valenti, 2010).

Even though the field, as a whole, is not meeting teacher
needs related to training in ASD, there has been an
increase in the development of teacher training programs,
specifically related to teaching students with ASD. Barnhill,

Polloway, and Sumutka (2011) conducted a survey of 87
institutes of higher education, across 43 states, in order to
determine the number of teacher training programs
focused on meeting the needs of students with ASD, the
specific topics of focus within these programs, and the
emphasis of autism specific coursework. They found that
there was an increase in the development, and application,
of teacher preparation programs focusing on ASD,
however, the topics covered in these programs vary
greatly, in part, because there are few states providing
guidance as to the requirements for licensure. Many states
are providing non-categorical certification and training
with no explicit emphasis or licensure provided for specific
disabilities (Scheuermann, Webber, Boutot, & Goodwin,
2003). These findings suggest the need for consistency
between programs in order to prepare teachers to work
with students with ASD upon graduation from teacher
preparation programs. This preparation can be
accomplished with a combination of university coursework
and hands-on training in the clinical placements working
with students with ASD.

Preservice teacher training has a direct impact on a
teacher’s ability to meet the needs of students in the
classroom. In order to more readily prepare teachers to
work with students with ASD, colleges and universities can
replace 1-2 generic education courses with an autism
specific course or two. This change would effectively
increase teacher knowledge of the disorder and ways in
which to better meet student needs (Scheuermann et al.,
2003). The research of Callahan, Henson, and Cowan
(2008) suggests that the development of an ideal autism
program includes training preservice educators in creating
individualized programs to address the needs of each
student, collecting data in order to make data based
decisions for skill acquisition and behavior reduction
programming, utilization of EBPs, a focus on maintaining
and generalizing skills, and collaboration with a
multidisciplinary team. These skills can be taught by using
effective methods already in place, such as the application
of knowledge of EBPs with individuals with autism, and
submission of video with candidates demonstrating the
use of an EBP that can be reviewed and conferenced with
a mentor (Hall, 2014). The feedback provided from a
mentor, while reviewing the video, is an integral
component required for teachers to understand how to
implement EBPs with fidelity. Research also supports the
idea that undergraduate candidates be required to take
course work related to ABA, as many EBPs are based on
these scientific principles (Wong et al., 2015). The findings
of Loiacono and Valenti (2010) further suggest that
teachers should gain knowledge related to ABA throughout
their  coursework  because these intervention
methodologies are not only beneficial when working with
students with ASD, but also when working with students
with other disabilities as well. These suggested changes in
teacher preparation training programs would provide a
cadre of trained professionals to enter the work force
knowledgeable of how best to use, with fidelity, the EBPs in
classrooms with students with ASD.

Looking at the identified needs within the public school,
when special education directors were asked to identify
essential skills teachers would need to work with students
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with ASD, they included knowledge of characteristics of
autism, behavior management, and knowledge as to how
to develop communication skills (Hart & Malian, 2013).
Training in the field also needs to be provided on all
aspects of EBPs being implemented, including preparing
and concluding sessions, and not just focus on the
technical aspects of the intervention (Downs & Downs,
2012). In addition, teachers should learn how to make
instructional decisions that lead to student skill acquisition
and behavior reduction (Vince Garland, Holden, & Garland,
2016). These topics could be addressed within autism
specific coursework at the undergraduate level providing
teachers with an array of strategies which can be used in
the classroom, in addition to, field experiences working
with students with ASD to apply this content knowledge.

McGee and Morrier (2005) recommended a combination of
education in fundamental content related to the diverse
needs of students with ASD and working directly with
students with ASD to apply the knowledge learned in the
classroom. Individuals who received training in effective
interventions for students with ASD, in addition to,
engaging in fieldwork experiences working with students
with ASD had higher levels of knowledge than individuals
who did not have these experiences (Sanz-Cervera,
Fernandez-Andres, Pastor-Cerezuela, & Tarraga-Minguez,
2017). Thus, coursework pertaining to the utilization of
EBPs, accompanied with the opportunity to work with
students with autism to implement these practices, is
essential in order to prepare pre-service teachers to
successfully work with this population.

When training teachers in the university classroom, and
then assisting them to successfully implement these
practices in the school setting with students with autism,
Ruef, Nefdt, Openden, ElImensdorp, Harris, and Robinson
(2009) utilized didactic training, followed by videotaped
sessions and weekly feedback, in a collaborative school
and university model. This model included individuals
working directly with students in the public-school, video-
taping themselves, and meeting with university graduate
students, who had received training in EBPs, to obtain
feedback related to implementation. The ability to work
hands-on with students with ASD reiterated information
provided  within  university coursework including
identifying from the literature, and implementing,
research-based strategies, and collecting data to monitor
progress and make data based decisions.

In addition to providing feedback from videos,
performance feedback has also been successful in training
teachers to implement EBPs within the classroom (Fixsen,
Blase, Naoom, & Wallace, 2009; McHugh & Barlow, 2010;
Suhrheinrich, 2011). Performance feedback includes an
observation of the pre-service teacher implementing an
intervention in an applied setting, followed by behavior
specific feedback (Solomon, Klien, & Politylo, 2012). The
purpose of performance feedback is to increase treatment
integrity, or the degree to which all core intervention
components are implemented correctly (Noell, Witt,
LaFleur, Mortenson, Ranier, & LeVille, 2000). When
Solomon et al. (2012) completed a meta-analysis related to
the effectiveness of performance feedback, they found
that there were significant behavioral changes noted
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regardless of setting, dependent variable, the delay
between observation and feedback (immediate vs. next
day), or intervention of focus when this method was used.
They also found it was effective in all grade levels, from
preschool to high school. These findings support the use
of performance feedback as an easy-to use strategy, that
increases teacher treatment integrity. This strategy could
be incorporated in lieu of, or in addition to, video-based
feedback in university training programs depending on the
ability of the university to provide these services.

In addition to the need for university programs to become
more involved in teacher training specific to ASD, Hart and
Millian (2013) provided suggestions from qualitative data
collected from special education directors focusing on the
role of university preparation programs. Respondents
indicated that higher education programs could support
teacher preparedness by:

e Requiring general and special education teacher
candidates to complete fieldwork, and take more
courses focused on preparation for, working with
students with ASD.

e Providing teacher candidates with specific training in
management of problem behavior, determination, and
implementation, of accommodations and
modifications, and advocacy.

e Supporting practicing teachers once in the field by
utilizing in class consultation, online, and webcasts.

Based on the suggestions from the literature as to the
content which would be most beneficial to prepare
preservice teachers to work with students with ASD, some
recommendations for University undergraduate programs
include the following: replace one or two generic education
courses with autism specific coursework (Scheuermann et
al., 2003) and require field experiences working directly
with students with ASD (Sanz-Cervera et al., 2017). Within
this coursework, address the unique needs and
heterogeneous nature of students with ASD. There should
also be an emphasis during courses on the principles of
ABA and identification of EBPs (Loiacono, & Valenti, 2010).
This information is important to include as many of the
current EBPs utilize the science of ABA and teachers need
to be able to determine appropriate EBPs to meet student
goals, as well as, have the ability to implement these
interventions with fidelity. Knowledge of ABA will also
provide important foundational knowledge necessary for
teachers to meet these requirements.

In order to address the fieldwork component, preservice
teachers should be required to observe model programs
which effectively work with students with ASD. They
should also work with students with ASD and implement
EBPs (Hall, 2014). This can be accomplished by embracing
competency training with performance feedback (Fixsen et
al., 2009, McHugh & Barlow, 2010; Suhrheinrich, 2011). The
fieldwork component will lead to greater preservice
teacher understanding as to how to utilize EBPs for student
goal attainment. It will also assist in increasing treatment
integrity of EBPs.

Although the information within this review is not all
inclusive, information from the literature supports the
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need for more training specific to working with students
with ASD for all preservice teachers. University coursework
needs to provide foundational knowledge related to the
core deficits associated with ASD, accommodations and
modifications which can be used to support this
population, ways in which to identify EBPs most effective in
meeting the needs of these students, and knowledge on
how to evaluate the effectiveness of such programming.
Looking at it from the lens of a teacher, the learning of the
above skills would provide the future teacher with
knowledge of EBPs related to social skills, communication,
behavior, play, joint attention, cognition, school readiness,
academics, motor, adaptive, vocational, and mental health;
for school age students (Wong et al, 2015). This
instructional knowledge, and practical field experience,
would incorporate all of the identified areas within this
review and would prepare teachers to instruct students
with ASD with methods that are research based, and
implemented with fidelity. It will also allow teachers to be
in accordance with the educational mandates established
at the state and federal levels. Future classrooms will then
provide opportunities for students with ASD to learn from
teachers who are knowledgeable of the EBPs and can
accommodate and modify in an educational setting to
maximize the unique abilities of each child with ASD.
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