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Abstract Most approaches aiming to reduce behavior
problems among youth with Autism Spectrum Disorder
(ASD) focus on individual students; however, school per-
sonnel also need professional development to better sup-
port students. This study targeted teachers’ skill develop-
ment to promote positive outcomes for students with ASD.
The sample included 19 teachers in two non-public special
education settings serving students with moderate to severe
ASD. Participating teachers received professional develop-
ment and coaching in classroom management, with guided
practice in a mixed-reality simulator. Repeated-measures
ANOVAs examining externally-conducted classroom
observations revealed statistically significant improve-
ments in teacher management and student behavior over
time. Findings suggest that coaching and guided practice
in a mixed-reality simulator is perceived as acceptable and
may reduce behavior problems among students with ASD.
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Introduction

The social, communication, and behavioral symptoms of
Autism Spectrum Disorder (ASD), and the high co-morbid-
ity with an intellectual disability (CDC 2014), complicates
the education of students identified as having these disabili-
ties (Ben Itzchak et al. 2008). Children with moderate to
severe ASD, in particular, are at risk for exhibiting behavior
problems including aggression and self-injurious behav-
iors, which can interfere with learning and impact student
safety (Munson et al. 2008; Sullivan and Bradshaw 2012).
These behavior problems prove to be challenging for teach-
ers to manage. Yet, relatively few teachers have training in
the use of evidence-based interventions for students with
ASD while addressing behavior problems in the classroom
(Scheuermann et al. 2003; Shyman 2012). Targeting teacher
practices is consistent with the public health approach to
prevention (O’Connell et al. 2009) and is likely an effective
and cost-efficient way of addressing the complex needs of
multiple children with ASD simultaneously. However, lit-
erature on how to support in-service teachers’ skill devel-
opment is lacking. This study aimed to address this gap by
exploring the extent to which a teacher-tailored coaching
approach that utilized a state-of-the-art mixed-reality sim-
ulator was associated with increased teacher capacity to
address the diverse behavioral and learning needs of stu-
dents with ASD.

The Need for Supporting Teachers of Students with
ASD

The rate of ASD diagnoses more than doubled between
2002 and 2010 (CDC 2014) with the most recent esti-
mates peaking at 1 in 45 children (Zablotsky et al. 2015).
As such, over 455,000 students with ASD are served under


http://crossmark.crossref.org/dialog/?doi=10.1007/s10803-016-2898-y&domain=pdf&date_stamp=2016-9-1

J Autism Dev Disord (2016) 46:3640-3652

3641

the Individuals with Disabilities Education Act (IDEA) in
schools, representing the highest number in history (Shat-
tuck 2006; USDOE 2015). Although schools are an impor-
tant service provider for individuals with ASD, many
educators struggle to meet the unique needs of students with
ASD. In fact, parents of children with ASD report frustra-
tion with the educational system and experience difficultly
obtaining appropriate services (Bitterman et al. 2008; Spann
et al. 2003) and ensuring the receipt of quality services for
their children (Kasari et al. 1999). Dissatisfaction is high-
est among parents of children with more severe and com-
plex presentations of ASD (Zablotsky et al. 2012). States
have similarly shown concern, and created task forces and
commissions to provide guidance to service providers such
as schools (e.g., Maryland Commission on Autism 2012).
Therefore, the optimal means of delivering educational ser-
vices to students with ASD is a pressing concern.

Although there is a growing body of research on evi-
dence-based behavioral and instructional strategies to be
used with children with ASD (Eldevik et al. 2009), these
studies largely provide child-centered interventions in
highly controlled settings. The translation of such evidence-
based interventions into special education classrooms is
lacking (NRC 2001; Rumsey et al. 2000). Sadly, a survey of
185 special education directors and autism specialists/con-
sultants in Georgia (i.e., 74 % of the targeted sample; cov-
ering 57 % of districts in Georgia) indicated that less than
5% used evidence-based practices with their students with
ASD across all grade levels (i.e., prek-12). Furthermore,
among the 40 evidence-based strategies asked about, just
three were endorsed as being commonly used (i.e., discrete
trial training; Learning Experiences: An Alternative Pro-
gram for Preschoolers and Parents; and pivotal response;
Morrier et al. 2011). Of note, the preschool teachers in this
study were the most likely to report using evidence-based
strategies. The proportion of teachers who reported using
these evidence-based practices was not significantly higher
among those working in self-contained special education
classrooms than in general education, mixed, or other set-
tings serving students with ASD (Morrier et al. 2011). In
sum, there is insufficient use of such interventions and thus,
work to improve the dissemination and implementation of
evidence-based practices is needed.

The absence of evidence-based strategies in classrooms
serving students with ASD may be attributed to the lack
of appropriate, specialized training for teachers (Bellini et
al. 2011). For example, few graduate teacher preparation
programs provide training in core therapeutic techniques
for students with ASD (Hyman and Levy 2013; Lerman et
al. 2004; Scheuermann et al. 2003). A survey of 87 higher
education institutions in 43 states indicated that 41% of
the graduate programs did not offer ASD-related course-
work; half of the programs reported that there was no

state-established list of autism competencies for educators
(Barnhill et al. 2011). Further, general and special educa-
tors often lack basic classroom and behavioral management
training (Baker 2005; Reinke et al. 2011). Taken together,
there is a clear need for additional training in evidence-
based interventions for in-service teachers (Kucharczyk et
al. 2012).

Potential Utility of Coaching and Guided Practice

There is a growing body of research highlighting the impor-
tance of coaching and active learning embedded within the
classroom context for enhancing teacher skills (Garet et al.
2001; Kretlow and Bartholomew 2010). More specifically,
school-based coaching is defined as professional support
provided to teachers as a means of improving their skills
(Denton and Hasbrouck 2009); it allows teachers to target
skill areas in which their students struggle while receiving
on-going, performance-based feedback (Pas et al. 2014;
Pas and Newman 2013). Research has shown that coach-
ing increases teachers’ use and fidelity of evidence-based
practices (Lerman et al. 2008; Noell et al. 2002; Reinke et
al. 2008). A typical approach is for a coach and teacher to
meet outside of classroom time to discuss teachers’ prac-
tices. Although the focus on immediate feedback or model-
ing is not common, research suggests it is an effective mode
of professional development (Scheeler et al. 2004). There
is also increasing interest in using technology as a tool to
guide teachers in learning new skills. One such technology
is simulation, which provides the opportunity to engage
in guided practice that may not otherwise be available in
the classroom, enables individualization to teacher needs,
and avoids exposing real students to the harms of teach-
ers’ unsuccessful attempts at using new skills (Dieker et al.
2007; Dieker and Rodriguez 2014).

TeachLivE™ is one such immersive, mixed-reality simu-
lator that provides teachers with an opportunity to practice
new skills and to receive immediate feedback (Dieker et al.
2008). TeachLivE™ was developed by researchers at the
University of Central Florida to be an immersive, mixed-
reality (i.e., part real, part synthetic) simulator where the
teacher interfaces with five computer-generated, animated
student avatars, with unique personalities who react to
the human teacher (Dieker et al. 2008). This small-group
instruction setting mirrors that of self-contained classrooms
and therefore is particularly relevant to special educators of
students with ASD. TeachLivE™ is not scripted; rather, it
is dynamic and responsive to the teacher’s behavior, mak-
ing it a more true-to-life experience. It is also modifiable,
such that the virtual students’ behavior can be tailored as
needed (Dieker and Rodriguez 2014). Given the complex
behaviors of students with ASD, TeachLivE™ allows for
specialized and focused practicing. Such out-of-classroom
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practice can prevent potentially unsafe behaviors that may
emerge in classrooms when teachers would typically try
new techniques.

Coaching teachers within a mixed-reality setting has the
potential to improve teachers’ classroom management prac-
tices, by transforming teachers’ experience and generating
new knowledge (Kolb 2014) and by allowing for immediate
performance feedback and teacher reflection, without the
distractions of a real classroom (Hayes et al. 2013). Further,
research on experiential learning demonstrates that mobile
technologies can improve knowledge creation and retention,
as compared to traditional “paper and pencil” strategies (Lai
et al. 2007). Applied to this study, the continued learning
and support of teachers while they practice their new skills
in a simulator has the potential to transform teachers’ expe-
riences (Kolb 2014); in turn, this should create more mean-
ingful and sustained changes in teacher skills than a more
traditional approach whereby a coach may more simply
relay new information to the teacher. TeachLivE"" has not
yet been rigorously tested, but has gained much recognition
for its ingenuity and promise (Zhu et al. 2011). Preliminary
research indicated that providing six pre-service teachers
with coaching within the TeachLivE"™ simulator, as a means
to teach them to use a specific behavioral prompting pro-
cedure to use with a student with ASD, was followed by
an improvement in teacher use of this skill (Garland et al.
2016). Further, teachers were able to comfortably interact
with the avatars (Dieker and Rodriguez 2014; Elford et al.
2013).

Current Study

The aim of the current study was to explore the prelimi-
nary effects, acceptability, and feasibility of the coaching
and TeachLivE™ intervention in self-contained classrooms
serving students with moderate to severe ASD. We utilized a
formalized coaching model called the Classroom Check-Up
(CCU; Reinke et al. 2011). Prior research has shown that
the CCU coaching model is associated with improvements
in teacher behavior management and, subsequently, reduced
problematic student behaviors (Reinke et al. 2007, 2008),
particularly when teachers receive visual performance feed-
back (e.g., charts of their behaviors; Reinke et al. 2007).
General educators have found the CCU to be effective, non-
intrusive, confidence evoking, and socially valid (Reinke et
al. 2008). Based on earlier work with both the CCU coach-
ing model (Pas et al. in press; Reinke et al. 2008) and the
TeachLivE"™ simulator (Dieker et al. 2008), we hypothesized
that participating teachers would demonstrate improved use
of proactive, positive behavior management strategies and
that students would display a reduction in behavior prob-
lems. Further, we hypothesized that this intervention would
be feasible and acceptable, with teachers being particularly
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receptive to the mixed-reality practice and reflection time
via coaching. The overarching goal of this study was to
provide initial evidence of promise, feasibility, and accept-
ability of this professional development model for use with
teachers of students with ASD.

Method
Participants

This study was conducted in two non-public educational
settings with teachers serving at least one student with
moderate to severe ASD. These two settings employ 41
lead teachers and provide services to about 350 students in
total, about 60% of whom were identified as having ASD.
School 1 served students aged 5-13 years and School 2
served students aged 14-21 years. Students at these schools
were grouped into classrooms based on either moderate
needs (i.e., were in need of social and attentional support,
but fewer academic and emotional supports) or moderate
to severe needs (i.e., were in need of intensive behavioral,
emotional, and academic supports; displayed sensory dif-
ficulties and general emotion and behavior dysregulation).
Students attend these schools through funding provided by
the local school system combined with funds provided by
the federal and state departments of education. The local
school systems’ Individualized Education Program (IEP)
team determined the placement as the least restrictive envi-
ronment in which to implement each student’s IEP.

The sample included 19 white teachers, the majority of
which were women and had a master’s degree. On average,
teachers’ experiences placed them as mid-career, ranging
from early (i.e., 3 years of experience) to late (i.e., maxi-
mum of 25 years) career. Class sizes were small (i.e., never
more than 12 students per classroom) and had at least two
adults, the lead teacher and either a teaching assistant or
student aide. The largest number of adults observed in one
classroom was six. About half of the teachers served stu-
dents with moderate to severe needs and half served those
with mainly moderate disabilities. See Table 1 for additional
details and school-specific data.

Procedure
Recruitment

The school administrators asked 19 teachers to participate,
all of which agreed. Those not approached met exclusion-
ary criteria, including that they did not serve any students
with ASD (i.e., n=4), were involved in a different study
using TeachLivE™ to promote teachers’ use of discrete trial
training (i.e., n=>5), or were already being coached (n=11).
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Table 1 Descriptive data about M (SD) or n (%)
participating teachers/class-
rooms and schools Full sample School 1 School 2
(n=19) (n=10) (n=9)
Teacher demographics
Female 16 (84.2) 9(90.0) 7(77.8)
White 19 (100.0) 10 (100.0) 9 (100.0)
Had master’s degree 17 (89.5) 6 (60.0) 9 (100.0)
Years of experience teaching 9.16 (5.19) 9.78 (7.53) 7.78 (3.38)
Years of experience at this school 5.89 (3.81) 5.67 (6.12) 5.00 (2.35)
Classroom characteristics
Number of students 6.21 (1.47) 6.50 (0.97) 5.89 (1.90)
Number of adults 3.79 (1.41) 3.70 (1.25) 3.89 (1.69)
Number of classrooms serving students 9(47.4) 7 (70.0) 2(22.2)

with moderate to severe needs

Students with “moderate to severe needs” were those in need of intensive behavioral, emotional, and aca-
demic supports and displayed sensory difficulties and general emotion and behavior dysregulation. Means
with standard deviations in parentheses are reported for years of experience and number of students and
adults in each classroom; all other variables have the count of teachers or classrooms with the percent of

the sample in parentheses

Coaching and TeachLivE™ were part of the regular educa-
tion practice, but could only be extended to a small number
of teachers each year because of resource limitations (i.e.,
administrative staff to provide coaching and funds to pay for
TeachLivE"™ sessions). The resources for this study enabled
the schools to provide coaching to all teachers of students
with ASD and to examine the outcomes using objective
observations conducted by researchers. At the start of this
study (i.e., baseline), none of the participating teachers were
engaged in coaching or use of the mixed-reality simulator.

Intervention

As noted above, the coaches utilized the CCU (Reinke et
al. 2011), a data-driven coaching framework, and provided
guided practice using the mixed-reality TeachLivE"™ vir-
tual classroom within the coaching (Dieker et al. 2008).
The lead author and practitioner partners tailored the CCU
and TeachLivE™ processes to ensure alignment with the
school’s already-existing use of the TeachLivE™ technol-
ogy. The CCU is a staged problem-solving process that
targets teacher classroom management skills (Reinke et al.
2011), specifically addressing use of positive behavioral
supports such as setting clear behavior expectations, provid-
ing students with behavior-contingent praise, and increasing
opportunities to respond (Sutherland et al. 2000, 2002).
Following the CCU procedure (Reinke 2006), the coach
first met with each teacher for an interview to learn more
about the teacher and his/her identified areas of strength
and weakness. During this interview and other stages of
this process, the CCU coach used motivational interview-
ing techniques (Reinke et al. 2008, 2011) by listening for
“change talk” or language that the teacher used that either

explicitly or implicitly demonstrated his/her motivation to
change a behavior. After the interview, the coach collected
classroom management data during three classroom visits.
Following data collection, the coach provided feedback
on strengths and areas for improvement. Again, the coach
used motivational interviewing communication skills, such
as paraphrasing and summarizing, to highlight the teach-
ers’ motivations/desires to improve specific elements of
the classroom. Based on these conversations, the coach
and teacher pair co-developed an action plan. The pairing
of both motivational interviewing and data-based feedback
and decision making targets the often-encountered obstacle
of implementation fidelity common to school-based consul-
tation (Reinke et al. 2008), by allowing the coach to help the
teacher identify acceptable strategies and garnering teacher
commitment and thus, implementation fidelity (Reinke
2006; Reinke et al. 2012; for greater detail, see Reinke et al.
2011). Each teacher selected 1-2 target behaviors for pro-
moting positive student behavior in the classroom.
Approximately 2 weeks following the action planning,
the teacher practiced the targeted skill(s) in the TeachLivE"™
simulator. A TeachLivE™ simulator was already set up at
one of the schools. The simulator was located in an approxi-
mately 10X 15 room that was reserved for this purpose;
the virtual avatar classroom was projected onto a 60 inch
screen at the front of the room. The teacher stood facing
the screen that displayed the five avatar students sitting at
desks and facing the teacher. A webcam and an Xbox Kinect
allowed for the perspective of the classroom to change as the
teacher walked around the room (e.g., to allow the teacher
to “move closer” to a specific student). The middle or high
school avatars were used, depending on the grade level(s)
the teachers in the session taught. The avatars are a diverse
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student sample, including both genders and students of dif-
ferent racial and ethnic backgrounds.

Coaches also went to the TeachLivE™ session to col-
lect data on the target skill(s) and to provide immedi-
ate feedback. Teachers attended hour-long lab sessions in
pairs and were able to observe one another practicing. The
TeachLivE™ format was such that one teacher practiced for
10 min while the coach collected data, that teacher received
immediate feedback, watched the other teacher practice and
receive feedback, and then repeated that cycle for a second
time. Following the first lab session, the coach conducted
another classroom observation to determine whether skills
transferred from the simulator into the classroom, and also
provided feedback to the teacher on their progress toward
increasing their use of specific classroom management
strategies. The timeframe from the interview through the
final follow-up observation in the classroom was about
10 weeks. Teachers were then scheduled for a second and
third TeachLivE™ session in the simulator.

Coaching Supervision and Dosage

Each school was served by one of two coaches, one was
a doctorate-level clinical psychologist and the second was
a former teacher who was an Ed.D. candidate in a school
of education. Both were trained in the CCU and supervised
in a bi-weekly meeting led by the lead author. To ensure
that the intervention was implemented with fidelity, the lead
author viewed videos of every teacher interview, feedback,
and action planning session and a school administrator was
present for every TeachLivE"™ session.

Data Collection

The data collection was conducted by two master-level
research assistants, who served as trainers for this obser-
vational measure in other studies conducted by co-authors
on this study; they were not involved in the coaching pro-
cess, but rather only collected data for the purpose of the
research. These trainers reached 80 % inter-observer agree-
ment in their training using the observational protocol, but
have also conducted it for dozens of schools, and continue
to re-calibrate each year. For each of the two observations
per time point, the observer spent approximately 3 min
acclimating to the classroom and providing some basic
information about the classroom (e.g., the number of stu-
dents and staff in the room). The observer then spent 15 min
conducting event-based tallies (see next section) followed
by completion of Likert-type survey items regarding teacher
classroom management, student behavior, and the engage-
ment of students in meaningful participation. The number
of students and adults present in the classrooms during
baseline observation appears in Table 1. Coaches logged

@ Springer

the amount of time spent with each teacher, following each
contact. Both coaches and teachers provided their feedback
about the intervention, at the end of the study, on a paper
survey. The Institutional Review Board at the researchers’
institution approved this study.

Measures
Classroom Observations

The Assessing School Settings: Interactions of Students and
Teachers (ASSIST; Rusby et al. 2001) classroom observa-
tion includes both event-based tallies and global ratings of
teacher and student behaviors. The tallies included counts of
teacher use of classroom management strategies and student
behavior. Specifically, proactive behavioral expectations
included all verbal (e.g., explaining, prompting) and physi-
cal (e.g., modeling) demonstrations of behavioral expec-
tations prior to a behavior becoming a problem. Reactive
behavior management included teacher cues (e.g., touch,
gesture, proximity, and comment) in response to inappropri-
ate behavior (i.e., excluding disapproval). Opportunities to
respond (OTRs) were defined as behavioral or instructional
prompts requiring an immediate response to the teacher, a
peer, or a publicly (not privately) written response. Approval
was defined as recognizing students’ performance by pro-
viding a tangible item, verbal praise, approving gestures, or
physical contact. Disapproval was the threat or use of a tan-
gible punitive consequence, verbal criticism or sarcasm, or
gestural or physical contact to demonstrate dissatisfaction
with behavior. Student non-compliance was defined as an
instance when a student/s does not follow an adult directive.
Disruptions were defined as a behavior that interferes with
the activity of another student(s), the entire classroom, or
the teacher as indicated by the target person or group being
taken off task. Physical aggression was defined as aversive
physical contact, and verbal aggression was defined as ver-
bal disapproval or critical judgment. Profanity was coded
separately from verbal aggression.

The survey items completed at the end of the observa-
tion comprised seven global rating scales. Each item had
a 5-point Likert scale, ranging from never (scored 0) to
almost continuously/often occurred (scored 4). Items on
each scale were averaged to create the scale score. Included
in the scales were ratings of teacher positive behavioral
management (4 items; a=.68; “Teacher gives clear instruc-
tions and directives to students”), teacher monitoring (4
items; a=.83; “Teacher positions him/herself so they can
see most of the room area”), teacher anticipation (6 items;
a=.85, “Teacher anticipates when students may have
problems behaviorally™), teacher control (5 items; a=.82;
“There is evidence of classroom routines—students know
what they’re supposed to be doing”), teacher and student
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meaningful participation (9 items, o=.85; “Students have
opportunities to take leadership roles in the classroom”),
student compliance (7 items, a.=.92; “Students consistently
follow rules appropriate to settings™), and student socially
disruptive behavior (7 items, a.=.66; “Students are irritable
or sarcastic toward the teacher”; see Debnam et al. (2015)
and Pas et al. (2015) for additional information about the
ASSIST).

Data were collected at three time points: prior to the
coaching (i.e., baseline), following the coaching and mixed-
reality exposure (i.e., post-test), and then about 3 months
later (i.e., follow-up). Data from the two observations per
time point were averaged and used as single scores at post-
test and follow-up. Fifteen of the 19 teachers had complete
data at all three time points. With regard to the four teachers
without complete data, one teacher went on extended medi-
cal leave after coaching, and thus only was present in the
school during the baseline data collection. The other three
were not available for the follow-up data because coaching
occurred later in the school year. These teachers had base-
line and posttest data. Observers provided complete data
during each observation conducted.

Coaching Dosage Data

The coaches logged the amount of time they met with each
teacher, as well as the specific amount of time spent on
each core coaching activity (e.g., interview, data collection,
feedback, TeachLivE™" session) after each teacher contact.
These data were used to determine the amount of time spent
with each teacher and applied to determine the feasibility of
the model.

Acceptability of coaching

Both the participating teachers and coaches provided infor-
mation regarding the coaching relationship via the coach-
teacher alliance measures (see Johnson et al. 2016). These
parallel coach and teacher measures included four subscales
(Bradshaw et al. 2009a, b) including an assessment of how
each participant viewed the working relationship (e.g.,
“The coach/teacher and I worked together collaboratively”;
teacher a=.76; coach a=.88); the coaching process which
assessed how competently the steps of coaching were con-
ducted (e.g., “The coach/I communicated effectively”;
teacher o =.85; coach a=.79); teacher investment in coach-
ing scale which assessed how much the teacher valued and
perceived the coaching to be worthwhile (e.g., “The work I
did with the teacher/coach was important”; teacher o =.88;
coach a=.78); and perceived benefits of the coaching scale
which assessed improvements in teacher skills and positive
impact on students (e.g., “The students benefit from the work
with the coach/teacher”, teacher a=.71; coach a=.91). The

coach form additionally assessed perceived barriers to the
coaching using 6 items (a=.76; e.g., “reported work-related
problem”). All responses were provided on a 5-point Likert-
type scale (0 =never to 4 =always).

Acceptability of TeachLivE™

For this study, we also adapted an additional scale com-
prised of eight items regarding the acceptability of the use of
TeachLivE™ technology within the CCU process. This scale
included items regarding teacher comfort and perceived
relevance (e.g., “The TeachLivE™ lab provided added
benefits to the coaching experience”) of the mixed-reality
experience (teacher form: a=.70; coach form: a=.64). All
responses were provided on a 5-point Likert scale (0 =never
to 4 =always).

Analyses

We first examined the changes over time on the ASSIST tal-
lies and global ratings regarding teacher and student behav-
ior using repeated measures MANOVAs. Repeated measure
ANOVAs were then used to determine whether there were
significant changes on each of the ten event-based tallies
and seven global ASSIST scales. Pair-wise comparisons
indicated whether there were differences between baseline
and post-test, baseline and follow-up, and post-test and fol-
low-up. Cohen’s d effect sizes were also calculated to indi-
cate the magnitude of differences between time points, as a
function of standard deviation units. Specifically, Cohen’s
d effect sizes were calculated by subtracting the unadjusted
follow-up means from the pre-test means, and dividing by
the baseline standard deviation. Effect sizes of 0.2 are con-
sidered small; 0.5 are moderate; and 0.8 are large (Cohen
1988). Descriptive analyses were used to summarize the
acceptability data. Conclusions about feasibility are drawn
based on the implementation data and the acceptability of
the intervention.

Results
Changes in Observational Data Over Time

The repeated measure MANOVA for the tallied teacher
behavior indicated significant effects for time, F (2,
13)=4.33, p=.04, partialn”> = .40, for tally, F' (3, 12) = 43.46,
p<.01, partial > =.92, and for the interaction between time
and tally, F (6, 9)=5.25, p=.01, partial n>=.79 indicating
that tallies changed significantly over time and that these
effects varied across tallies. Therefore, follow-up ANOVAs
were conducted for each individual teacher behavior tally on
the ASSIST (see Table 2 for all ANOVA findings and Fig. 1
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for graphic depiction). The ANOVAs demonstrated signifi-
cant improvements in the tallied observations of teachers’
use of proactive behavioral expectations, F (2, 28)=6.73,
p<.01, partial n>=.33. Specifically, teachers communi-
cated approximately one proactive behavioral expectation
every 2 min at baseline (i.e., M=7.80 instances in 15 min),
which increased to approximately one per minute at post-test
(M=12.63) and follow-up (M =12.83). Similarly, there were
significant improvements in the teachers’ use of approval, F
(2, 28)=8.12, p<.01, partial n*>=.37. Teachers used more
than twice as many approvals at post-test (M =24.53) and
nearly twice as many at follow-up (M=18.50), as com-
pared to baseline (M=11.00). For both proactive behav-
ioral expectations and approval, the pairwise comparisons
demonstrated a significant increase between baseline and
both subsequent data collections; however, the post-test and
follow-up rates were not significantly different from each
other, suggesting a sustained effect. The increasing trend in
use of reactive behavior management and opportunities to
respond did not reach statistical significance. Teachers were

Table 2 ASSIST observations of teacher and student behaviors over time

never observed using disapprovals; therefore, no analyses
were conducted on this outcome.

The repeated measure MANOVA for the tallied stu-
dent behavior indicated a significant effect for tally, ' (4,
11)=10.72, p< .01, partial n*>=.80, but not for time or the
interaction between time and tally, indicating that student
tallies differed from one another. In follow-up ANOVA
testing, one student behavioral rating differed significantly
over time; specifically, the rate of student non-compliance
reduced significantly over time, F' (2, 28)=3.58, p=.04,
partial 1>=.20, with rates being significantly lower at
follow-up (M'=0.13 instances in 15 min) than at post-test
(M=1.00). The presence of just one indicator changing over
time explains the results of the MANOVA.

A MANOVA also indicated significant improvements
in the ASSIST teacher global rating scales over time, F (2,
8)=10.64, p<.01, partial 1>=.73, by global scale F (7,
3)=46.17, p<.01, partial n2>=.95, and for the interaction
between teacher global scale and time, F (4, 6)=19.28,
p<.01, partial > = .97. The same was true for the MANOVA

Baseline Post-test Follow-up Within-subjects Cohen’s d
effects
M SD M SD M SD F P
Tallied teacher behaviors
Proactive behavioral expectations 7.80 5.47 12.63% 5.24 12.83% 6.74 6.73 0.00 0.92
Reactive behavior management 533 4.98 3.13 2.41 3.97 2.50 221 0.13 -0.27
Approval 11.00 7.11 24.53? 16.12 18.50* 14.88 8.12 0.00 1.06
Disapproval 0.00 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A
Opportunities to respond 30.47 16.42 37.70 12.74 38.27 17.33 1.65 0.21 0.47
Tallied student behaviors
Non-compliance 0.40 0.74 1.00 1.22 0.13° 0.30 3.58 0.04 —0.36
Disruptions 6.07 5.43 3.97 3.22 4.50 3.39 2.23 0.13 —-0.29
Profanity 0.33 1.29 0.10 0.21 0.27 0.78 0.59 0.46 —-0.05
Verbal aggression 0.00 0.00 0.07 0.26 0.40" 0.85 2.53 0.13 N/A
Physical aggression 0.07 0.26 0.03 0.13 0.03 0.13 0.19 0.83 —-0.13
Global rating scales
Teacher proactive management 2.92 0.31 3.137 0.40 3.36% 0.32 6.92 0.00 1.43
Teacher anticipation 2.92 0.24 3.07 0.29 3.02 0.32 0.59 0.57 0.41
Teacher monitoring 2.95 0.19 3.50 0.34 3.29% 0.26 14.10 0.00 1.74
Teacher control 3.43 0.13 3.67" 0.20 3.77"% 0.24 17.11 0.00  2.66
Meaningful participation 1.71 0.25 2.22 0.43 2.117 0.33 9.81 0.00 1.60
Student compliance 2.94 0.28 3.07 0.27 3.05 0.34 1.96 0.16 0.39
Student social disruption 0.27 0.27 0.12F 0.09 0.17™ 0.12 3.19 0.06 —-0.36

Cohen’s d=effect size estimate for the difference in means (divided by the standard deviation) between the baseline and the follow-up observa-

tions

Superscripts indicate significant pairwise comparisons: “compared to baseline, *compared to posttest

TPairwise comparison with baseline approached significance

tPairwise comparison with post-test approached significance
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Fig. 1 Top panel depicts tallied occurrence of desired teacher, undesired teacher, and student behaviors. The dashed line separates the teacher
behaviors (/eft) from the student behaviors (right). Lower panel depicts the global ratings of all behaviors (possible range of responses 0—4)

for the student global rating scales; F (2, 13)=7.60, p<.01,
partial n?=.54 for time, F (2, 13)=564.24, p < .01, partial
1%>=.99 by global scale, and F (4, 11)=9.34, p<.01, par-
tial n>=.77 for the interaction between student global scale
and time. The follow-up ANOVAs indicated significant
changes on ratings of teacher proactive behavior manage-
ment, F (2, 28)=6.92, p<.01, partial n*=.33, with ratings
for teacher behavioral management increasing incremen-
tally over the three data collections and the significant dif-
ference emerging between the baseline (i.e., M=2.92) and
follow-up (i.e., M=3.36) rating. Similarly, teacher control,
F (2,28)=17.11, p<.01, partial 0*=.55, teacher monitor-
ing, F (2, 28)=14.10, p<.01, partial n?=.50, and teacher
and student meaningful participation, F (2, 28)=9.81,
p<.01, partial n?>= 41, increased significantly over time.

On all three scales, there was a significant increase between
baseline and both subsequent data collections; however, the
post-test and follow-up rates were not significantly different
from each other, suggesting a sustained effect (Ms=3.43,
3.67, and 3.77 for teacher control, Ms=2.95, 3.50, and 3.29
for monitoring, and Ms=1.71, 2.22, and 2.10 for participa-
tion at baseline, post-test, and follow-up). There were also
marginally significant improvements over time in ratings
of student socially disruptive behaviors, F (2, 28)=3.19,
p=.057, partial 1*=.19 (see Table 2; Fig. 1).

Effect Sizes Estimates

We computed Cohen’s d effect sizes as an indication of the
magnitude of the difference between the baseline ASSIST
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scales and the follow-up scores (see Table 2). These effect
sizes are helpful in light of the relatively small sample
size and the potential for low power to detect significant
effects (Cohen 1992) and are more interpretable than a
partial n? (Levine and Hullet 2002). With regard to the tal-
lied teacher data, the largest effect sizes were in the moder-
ate to large range and were observed for feacher approval
(d=1.06), proactive behavioral expectations (d=0.92), and
opportunities to respond (d=0.47). With regard to the tal-
lied student behaviors, the largest effect sizes were in the
moderate range and were observed for non-compliance
(d=-0.36) and student disruptions (d=-0.29). Inspection
of the Cohen’s d effect size estimates (reported in Table 2)
indicated that the largest effect sizes were observed for the
global ratings of teacher control (d=2.66), teacher moni-
toring (d=1.74), meaningful participation (d=1.60), and
teacher proactive behavior management (d=1.43), which
were all in the large range.

Coaching Dosage Data

Data from the review of videos and coaching logs indi-
cated that the intervention was implemented as intended.
All teachers received the components of the CCU and
received coaching in TeachLivE"™ at least once. The only
variability in implementation was with regard to the num-
ber of TeachLivE" sessions attended by teachers. All
teachers were offered the opportunity to participate in the
TeachLivE"™ simulator on three occasions with the first ses-
sion scheduled following action planning and the other two
sessions scheduled following the coach follow-up observa-
tion in the classroom. All of the teachers participated in the
first session; only 26.3 % of teachers stopped after this ses-
sion. The majority of teachers (i.c., 73.7 %) attended a sec-
ond session, and less than a third (i.e., 31.6 %) participated
all three times.

Teachers received just over 7 h of coaching and
TeachLivE"™ time (i.e., M=7.15 h, SD=1.45 h). It is
important to note that approximately 28 % of the total time
logged by coaches was time they spent going into the class-
room to observe (i.c., data they used for feedback and was
done separately from the ASSIST observations). Thus, of
the approximately 7 h of coaching time, on average 4.11 h
(SD=1.65 h) required face-time with the teachers, suggest-
ing a high level of efficiency.

Acceptability

Coaches provided the ratings on alliance surveys regard-
ing each of the 19 coaching cases; 8 of the 19 teachers also
provided ratings. There were no statistically significant dif-
ferences between teachers who provided the alliance rat-
ings and those who did not on the number of TeachLivE™
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sessions attended or on any baseline ASSIST data. As we
have found in other research (Johnson et al. 2016), the
ratings provided by teachers regarding the working rela-
tionship, coaching process, investment in, and perceived
benefits of the coaching were high overall (i.e., average
ratings ranged from 3.13 to 3.69 by teachers; see Table 3
for full listing of average ratings). Thus, teachers, on aver-
age, rated the four alliance scales positively (i.e., in the
often to always range). Similarly, the coaches also viewed
the relationship, process, and investment positively (i.e.,
average ratings of 2.99 to 3.26 or often to always agreeing
with the positively-worded statements). Coaches, on aver-
age, reported sometimes (i.e., M=2.50; SD=0.61) observ-
ing benefits to the teachers. Ratings of TeachLivE"™ were
more moderate by both groups, with teachers reporting an
average score of 2.77 (SD=0.60), and coaches reporting an
average score of 3.05 (SD=0.39). Finally, coaches reported
that barriers were never to seldom present (i.e., M=0.27;
range=0 to 1.50).

Discussion

Research demonstrates that special educators are lacking
training and support in implementing evidence-based strat-
egies when instructing students with ASD (Bellini et al.
2011; Morrier et al. 2011), who often have difficult behav-
ioral and emotional symptoms that interfere with learn-
ing. Thus, this study used a teacher-focused professional
development approach to broadly promote teachers’ use of
behavior management strategies and positive student behav-
iors (e.g., Garet et al. 2001; Reinke 2008), targeting special
education teachers working in a self-contained educational
setting. Specifically, we implemented guided practice in a
mixed-reality simulator approach (Dieker et al. 2008) within
an existing tailored coaching model (Reinke et al. 2011) to
improve teaching practices. The results indicated that this
intervention shows promise as an effective and acceptable
intervention with special educators.

Table 3 Descriptive data on the measure of coach and teacher alliance

Teacher Coach

M SD M SD
Working relationship 3.69 0.34 3.26 0.50
Coaching process 3.65 0.40 322 0.38
Teacher investment 3.50 0.60 2.99 0.46
Perceived benefits 3.13 0.86 2.50 0.61
TeachLivE™ 2.77 0.60 3.05 0.39
Barriers to coaching N/A N/A 0.27 0.37

Items were responded to on a scale of 0—4 (never to always)
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Observations conducted by research assistants using
a standardized tool (i.e., the ASSIST) regarding teachers’
classroom management strategies and students’ behavior
at three time points revealed that the participating teachers
evidenced significant improvements in classroom manage-
ment strategies as well as improvements in student behavior.
Specifically, relative to baseline, the post-test and follow-
up classroom observations suggested significant gains in
teachers’ frequency and observer ratings of positive behav-
ioral expectations, the frequency of approvals, and ratings
of teacher monitoring and anticipation. In other words, a
range of scales captured improvements in teachers’ class-
room behavior management over the course of the school
year. Importantly, many of the gains in teachers’ skills that
occurred post-test were sustained at follow-up. Interest-
ingly, the significant declines in tallied student behavior
problems only emerged at the follow-up observations (i.e.,
not at post-test), which may suggest that these changes take
a little longer to emerge. This pattern aligns with the notion
that student behavior change may only occur following
sustained improvements in classroom management (e.g.,
Burke et al. 2011; MacSuga and Simonsen 2011; Pisacreta
et al. 2011). Finally, observations indicated improvements
in meaningful participation, indicating that students were
provided more frequent opportunities to engage in the class-
room instruction in the later data collections.

All teachers were able to successfully complete the
coaching and guided practice; earlier studies have simi-
larly shown such fidelity with regular education teachers
(Dieker and Rodriguez 2014; Elford et al. 2013; Reinke et
al. 2008). The active time required by teachers was approx-
imately 4 h on average, thus indicating that the interven-
tion can be implemented within teachers’ busy schedules.
This time commitment included up to three sessions in
the TeachLivE™ simulator, with the majority of teach-
ers attending on two occasions. The variability in teacher
attendance in TeachLivE"™ may have related to a few sim-
ulator-specific barriers. Logistically, the coach returned to
the teachers’ classrooms following the first simulator ses-
sion, then scheduled a second session within reasonable
proximity (i.e., weeks). The third session in the simula-
tor followed breaks in the school year, and anecdotally, it
seemed there was a loss of momentum in scheduling and
thus attendance. Had the coaches provided additional in-
classroom follow-up after the second session or scheduled
all three sessions closely together, there may have been
more consistent attendance for all three sessions. Finally,
teachers were scheduled to practice within the simulator
after school hours, which may have served as a barrier, par-
ticularly during the latter part of the school year. Further
research is needed regarding the optimal number of simula-
tor sessions and the means for promoting attendance and
teacher behavior change.

Both teachers and coaches generally rated the alliance
scales and the work in the TeachLivE" simulator highly,
indicating acceptability of the intervention. When spe-
cifically asked about their discomfort or the level of awk-
wardness in the first and second TeachLivE™ sessions,
teachers’ responses on average were below a 2 (i.e., averag-
ing a response of rarely to sometimes) and therefore gen-
erally suggested a fair degree of comfort. However, these
responses also suggested room for improvement; perhaps
more time is needed for teachers to become more famil-
iar with the simulator. Open-ended comments from teach-
ers indicated a desire for greater tailoring of the simulator,
which was utilized with those who attended a third session.
Perhaps teachers who did not attend the third session disen-
gaged because of concerns that it was not tailored enough
to their needs.

Limitations and Strengths

Given the developmental, non-experimental nature of this
work, the sample size was small and conclusions are not
causal. Furthermore, not all teachers provided their feed-
back on the alliance survey. Coaches felt that teachers were
very busy at the end of the school year, when surveys were
administered, and may have forgotten; all teachers were
given two reminders. The sample size is a challenge more
broadly within this field, given that teachers who address
the needs of students with ASD are typically spread across
schools, and therefore researchers would need to engage a
large number of schools to attain a large teacher sample.
Working with a greater number of similar settings (e.g.,
those with multiple classrooms serving students with mod-
erate to severe ASD) in a public school setting would allow
for the addition of a control condition of teachers and/or a
coached condition which did not include TeachLivE™. Such
a design would allow for stronger conclusions regarding the
causal impact of the intervention on teacher and student out-
comes as well as a determination of generalizability. A larger
sample may also provide more diversity in the teaching
staff. Future data collection regarding teacher perceptions
will additionally be offered as an online measure, which
may improve response rates. Despite the small sample, sig-
nificant improvements on several outcomes were observed
following coaching, and many of the effect sizes were in the
moderate to large range (Cohen 1992), particularly for the
global teacher ratings. Other strengths of the study included
the use of objective and externally-conducted repeated
observations of both student and teacher outcomes.

The overall prevalence rate of negative student behav-
iors (e.g., profanity, aggression) was relatively low in this
setting, despite the multiple observations conducted in each
classroom. Thus, our ability to detect statistically signifi-
cant improvements over time on these scales was limited.
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Furthermore, teacher disapproval was never coded in this
setting and therefore could not be improved upon or ana-
lyzed. Prior research in regular education high schools
indicates that, on average, teachers display less than 1 act
of disapproval per 15 min (see Pas et al. 2015); this low
prevalence of teacher use of disapproval is notable given the
severity of ASD and other diagnosis symptomology among
this student population. Further examination of the teacher
practices in settings such as these, using the ASSIST, would
further our understanding of the use of positive behavioral
management among special educators serving students with
ASD.

Conclusions

Teachers play an important role in improving the outcomes
for students with ASD. Yet, few interventions for this popu-
lation have targeted teachers as the primary change agent
(NRC 2001; Rumsey et al. 2000). This study leveraged
a novel mixed-reality simulator as a means for provid-
ing guided practice of skills to teachers embedded within
a staged problem solving coaching process. This simula-
tor can offer a multitude of skill-building opportunities to
teachers, as well as to students, if applied and examined
further. With the emerging technological developments in
education, this study is both timely and unique.

Taken together, the current study provided preliminary
evidence of the potential impacts of a teacher-focused
coaching model to support students with ASD. Specifi-
cally, our findings suggested that the CCU coaching model
combined with mixed-reality simulated practice may be an
effective approach for promoting both teacher and student
behavioral change. The coaching process was relatively
efficient, requiring just about 4 h of active teacher participa-
tion, and was generally well-received by teachers. Further-
more, the data suggest that this intervention is acceptable
to teachers and therefore a potentially feasible approach
(Bowen et al. 2009), particularly if further attention is paid
to how the simulator is introduced to teachers and how
they are provided access to it. Our experience suggests that
maximizing the accessibility of the simulator and including
activities such as helping teachers to become familiar with
the simulator, ensuring that there is a proper infrastructure
for scheduling the sessions within close proximity of one
another, and having coaches continue to follow up within
the classroom may further increase acceptability, feasibility,
and the potential impact of this approach. Additional experi-
mental research is needed to determine the causal influence
of this novel model of professional development on teacher
and student behavior and to determine the most essential
components of this intervention.
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