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Abstract

This study examines how the introduction of TeachTown:Basics, a computer-assisted intervention for students with
autism spectrum disorder, influenced teachers’ use of other evidence-based practices. In a randomized controlled trial
that enrolled 73 teachers nested within 58 schools, we used three-level hierarchical linear models to evaluate changes
in teachers’ use of evidence-based practices across the school year for those who received TeachTown:Basics versus
those assigned to control. Both groups received training and implementation support to deliver three well-established
evidence-based practices for autism spectrum disorder. Qualitative interviews were conducted with 25 teachers who
used TeachTown:Basics to better understand their experience. Compared with teachers in the control group, teachers
in the TeachTown:Basics group reported significantly less growth over the 9-month period in their use of evidence-
based practices that require one-to-one instruction (ps <0.05), but no difference in their reported use of evidence-
based practices that do not involve one-to-one instruction (p=0.637). Qualitative interviews indicated that teachers
viewed TeachTown:Basics as an effective substitute for one-to-one instruction because it was less burdensome, despite
the lack of support for TeachTown:Basics’ effectiveness. Before introducing new practices, education leaders should
carefully consider both evidence of effectiveness and the potential impact on the use of other evidence-based practices.

Lay abstract

Interventions for children with autism spectrum disorder are complex and often are not implemented successfully
within schools. When new practices are introduced in schools, they often are layered on top of existing practices,
with little attention paid to how introducing new practices affects the use of existing practices. This study evaluated
how introducing a computer-assisted intervention, called TeachTown:Basics, affected the use of other evidence-based
practices in autism support classrooms. We compared how often teachers reported using a set of evidence-based
practices in classrooms that either had access to TeachTown:Basics or did not have the program. We found that
teachers who had access to the computer-assisted intervention reported using the other evidence-based practices less
often as the school year progressed. Teachers also reported that they liked the computer-assisted intervention, found it
easy to use, and that it helped overcome challenges to implementing other evidence-based practices. This is important
because the computer-assisted intervention did not improve child outcomes in a previous study and indicates that
teachers may use interventions that are appealing and easier to implement, even when they do not have evidence to
support their effectiveness. These findings support the idea of interventions’ complexity and how well the intervention
fits within the classroom affect how teachers use it and highlight the need to develop school-based interventions that
both appeal to the practitioner and improve child outcomes.
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Background

The implementation science literature is filled with compi-
lations of research focused on developing and evaluating
strategies and mechanisms to improve the implementation
of evidence-based practices (EBPs) in community settings
(Bunger et al., 2017; Powell et al., 2013, Powell, Waltz, et
al., 2015; Weiner et al., 2017). This work is critically
important to ensuring that EBPs are implemented in usual
care. But what happens when innovations are introduced
in service systems that have EBPs already in place? An
innovation is an idea, practice, or object that is perceived
as new by an individual or other unit of adoption (Rogers,
2003). Often, innovations are layered on top of existing
EBPs. Yet, little attention has been paid to the effects of
introducing new practices on top of existing practices.
Research-based answers to this question can help with
planning for more effective and sustained implementation.
In this article, we took advantage of a randomized trial of
a new, computer-assisted intervention (CAI) for students
with autism spectrum disorder (ASD) to examine the con-
sequences of implementing new practices when other
EBPs are already in place.

Many efficacious interventions for children with ASD
are expensive and complex, consisting of multiple compo-
nents that require extensive training to implement with
fidelity (Odom et al., 2010; Pellecchia et al., 2015).
Schools, where most children with ASD receive the bulk
of their interventions, often do not have the resources and
organizational structures to implement many ASD inter-
ventions the way they were designed (Dingfelder &
Mandell, 2011). Increasingly, school districts are trying
new methods to increase the extent to which students with
ASD receive evidence-based interventions. In response to
the intensive nature of these interventions, many schools
have turned to CAls, instructional material presented by
means of a computer instead of by a teacher. Recent tech-
nological advances and a dramatic drop in cost have cre-
ated enthusiasm for the potential of CAI to improve access
to evidence-based interventions for students with ASD
(Ploog, 2010). Many software packages have been devel-
oped in recent years to address the core skill domains tar-
geted in EBPs for ASD, such as academic skills (Khowaja
& Salim, 2013; Knight et al., 2013), communication and
language development (Ploog et al., 2013), daily living
skills (Ramdoss, Lang, et al., 2012; Self et al., 2007), and
social skills (Ramdoss, Macahlicek et al., 2012; Wainer &
Ingersoll, 2011). Most CAls incorporate some version of
the instructional strategies found in EBPs for students with
ASD, such as the use of visual cues, systematic prompts
and prompt fading, reinforcement, repeated trials, and
video modeling (Ramdoss, Machalicek, et al., 2012;
Wainer & Ingersoll, 2011). CAl is particularly appealing to
under-resourced schools because it could provide many
elements of autism treatment that require additional staff
to implement, such as providing immediate reinforcement

or collecting frequent data on students’ progress (Ramdoss
et al., 2011). CAI may also allow more students to receive
individualized instruction while freeing up teachers to pro-
vide concurrent group instruction. Despite these potential
advantages, some autism treatment researchers have
voiced concerns with the increased use of CAI as an
instructional strategy for children with ASD, including
fewer opportunities for social interaction and verbal com-
munication (Bernard-Opitz et al., 1990), and increases in
challenging behavior related to perseverations on com-
puter use common in children with ASD (Ramdoss et al.,
2011, 2012). Furthermore, the efficacy of CAI in improv-
ing child outcomes is questionable at best. While some
small-scale studies have suggested promise for these inter-
ventions (Ramdoss et al., 2011, 2012; Wainer & Ingersoll,
2011), our group recently conducted a large randomized
field trial of a CAI, TeachTown:Basics, and found (1) no
overall differences in children’s cognitive or language out-
comes between the treatment and the control groups after
an academic year and (2) that students who spent more
time using TeachTown:Basics over the course of the school
year had worse language outcomes than a control group
(Pellecchia et al., 2020). No studies have examined how
introducing CAI affects the use of existing EBPs.
Introducing CAI may free up teachers to provide more
one-to-one intervention when some students are engaged
in computer work. However, teachers may reduce their use
of existing EBPs because they think that CAI is a reason-
able and easier substitute, which is concerning, given the
lack of evidence for the efficacy of CAI on improving
child outcomes.

It is important to consider how introducing innovations
like CAI will affect the use of EBPs already in place.
Layering additional innovations on top of existing EBPs,
without systematic sustainment efforts, could have a range
of undesirable consequences, including implementation
fatigue and discontinued use of existing EBPs, or poor
implementation of innovations. These undesired conse-
quences may be especially likely in schools for children
with ASD given that many autism interventions often are
not implemented in schools the way they were designed to
be implemented (Kasari & Smith, 2013).

For the past 10years, teachers in the School District of
Philadelphia have received training and coaching in the
use of several EBPs for children with ASD. These prac-
tices, described below, are considered best practice for
school-aged children with ASD (National Research
Council, 2001; Volkmar & Weisner, 2009). As in many
schools in large urban districts, Philadelphia schools often
lack the infrastructure to support rigorous EBP implemen-
tation, which has led to variable implementation fidelity
across teachers (Mandell et al., 2013; Pellecchia et al.,
2015). Recognizing this problem, and in response to the
need to better support students with ASD, the district
implemented TeachTown:Basics (Whalen et al., 2010), a
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CAl, in its kindergarten-through-second-grade autism sup-
port classrooms, as a supplement to existing EBPs. The
district hoped to alleviate teacher burden associated with
implementing EBPs in their classrooms by providing CAI
as a complement to established EBPs. We partnered with
the district to conduct a randomized trial of the effective-
ness and the implementation of TeachTown:Basics. In this
article, we examine data from our trial to assess whether
introducing TeachTown:Basics affected the use of existing
EBPs in these same classrooms, capitalizing on a rare
opportunity to examine how implementing a new interven-
tion may affect the use of existing practices. Because
TeachTown:Basics is designed for students to use on their
own, and because it is derived from evidence-based one-
to-one interventions for children with ASD, we hypothe-
sized that introducing TeachTown:Basics would (1) reduce
teachers’ use of one-to-one EBPs for ASD and (2) not
affect teachers’ use of other EBPs.

Methods

Setting

The School District of Philadelphia is the eighth largest
district in the country. Most (69%) of its students are eth-
nic minorities and 75% live below the federal poverty line.
In the year this study was conducted, the district operated
91 classrooms for students with an educational classifica-
tion of autism in kindergarten-through-second grades.
These classrooms enrolled an average of nine students,
with a lead teacher, assistant teacher, and additional sup-
port staff as needed.

Recruitment and randomization

Details regarding the randomized effectiveness trial can
be found elsewhere (Pellecchia et al., 2020). The
CONSORT diagram (Figure 1) describes the flow of
recruitment and retention. Of the 91 eligible kindergarten-
through-second-grade autism support classrooms, 73
(80%) were enrolled in the study. Inclusion criteria were
that the teacher taught in a kindergarten-through-second-
grade autism support classroom in Philadelphia, the
school principal agreed to allow the classroom teacher to
participate, and the teacher consented. Teachers were ran-
domly assigned prior to the start of the school year, using
a random number generator in SAS, to one of two condi-
tions: TeachTown Basics and Control.

Overview of TeachTown:Basics intervention

TeachTown:Basics is an intervention for children with
ASD that includes two components: (1) computer-based
lessons targeted toward each child’s individualized goals
and (2) off-computer interpersonal activities that are deliv-
ered by the teachers. The program includes processes for

automatic data collection and reporting, skill acquisition
tracking, and a note system for communication with the
child’s team. The curriculum is designed for children with
a nonverbal cognitive ability equivalent to that of children
aged 2—7 years.

Computer-assisted instruction. TeachTown:Basics is a CAI
that delivers instruction directly to the child, not a technol-
ogy designed to aid the teacher in delivering instruction to
the child. The computer lessons incorporate the principles
of applied behavior analysis, using a discrete trial format,
in which the student is provided with a specific instruction
and selects the correct response. Correct responses are
immediately reinforced using animated rewards and verbal
praise. The lessons use specific prompting procedures,
such as fading of visual cues and highlighting the correct
answers, to promote success. The curriculum progresses
through five levels of difficulty, and students move through
the curriculum at their own pace. The curriculum content
addresses six domains: (1) adaptive skills, (2) cognitive
skills, (3) language arts, (4) language development, (5)
mathematics, and (6) social-emotional skills. Progress
monitoring is built into the software. Students complete
pre-tests and must demonstrate mastery before they are
automatically advanced to the next lesson. Students are
expected to spend 20 min per day using the software with
classroom staff or on their own. The software is delivered
via a desktop computer or electronic tablet. Each class-
room had at least two computers or tablets for delivery the
CAL

Offline activities: interpersonal lessons. TeachTown:Basics
also includes offline lessons that are delivered by the
teachers via direct instruction. These lessons address the
same areas targeted in the CAI activities and are specifi-
cally designed to promote expressive language and inter-
action skills. Lesson plans and cues for instructional
delivery are included with the TeachTown:Basics program.
The program recommends that teachers use the offline
components with students for 20-30min each day as a
supplement to the CAL

Teacher training in TeachTown:Basics. Teachers received one
full day of didactic training in the TeachTown:Basics pro-
gram at the start of the school year. The didactic training
included experiential components and practice using the
software. Teachers also had access to online training webi-
nars in TeachTown:Basics and in-classroom consultation
two or three times across the school year. The program
developers provided this training and consultation.

Overview of existing EBPs

Treatments based on applied behavior analysis have the
most evidence to support their effectiveness for students
with ASD (National Autism Center, 2009). All teachers in
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[ Enrollment ]

Assessed for eligibility
(n= 77 teachers within
77 classrooms)

Excluded (n = 4 teachers, 0 students)
e Declined to participate (n=4
—» teachers)

y

Randomized (n=73*
teachers within 73
classrooms; 223
students)

T~

TeachTown
Allocated to intervention (n=36 teachers, 111
students)
Participated (n=34 teachers, 110 students)
Did not participate (n = 2 teachers, 1 student)
e Teacher withdrew/left school (n =2
teachers)
e Student withdrew/left school (n=1
student)

A 4

Allocation

Standard AS Classroom
Allocated to group (n = 37 teachers, 112
students)

Participated (n= 33 teachers, 96 students)
Did not participate (n=4 teachers, 9 students)
e Teacher withdrew/left school (4

teachers)
e Student withdrew/left school (n =9
students)

\4

Lost to follow-up (n=2 teachers, 26 students)

e Student left school (n =5 students)

e Parent withdrew (n = 1 student)

e Students not assessed at both
timepoints (n = 2 teachers, 20
students)

Discontinued intervention (n=0)

l

Follow-Up

Lost to follow-up (n=6 teachers, 33 students)

e Student left school (n = 3 students)

e Parent withdrew (n =1 teacher, 4
students)

e Students not assessed at both
timepoints (n = 5 teachers, 26
students)

Discontinued intervention (n= 0)

1

Analyzed (n=32 teachers, 84 students)

[ Analysis ]

Analyzed (n= 27 teachers, 70 students)

Figure |. Trial profile.

The figure displays the CONSORT flow diagram depicting the progress of recruitment, enrollment, and intervention allocation for the

TeachTown:Basics and the control groups.

*During the course of the year, three teachers left and were replaced by new teachers. All three new teachers consented to participate and

remained in the condition to which the original teachers were assigned.

the district’s kindergarten-through-second-grade autism
support classrooms receive training in the use of a package
of EBPs based on the principles of applied behavior analy-
sis, including discrete trial training (DTT), pivotal response
training (PRT), classroom behavior management strate-
gies, and visual supports. This training occurs during the
4—6 professional development days that precede and occur
during the academic year. New teachers receive additional
in-classroom coaching once a month. Most participating
teachers (n=64 out of 73) reported received training and
coaching prior to the study. During the course of this study,
coaching was augmented so that all participating teachers
(not just new teachers) received monthly coaching.

DTT. DTT (Lovaas; 1987, Smith, 2001) is implemented
using an intensive one-to-one teaching session in a setting
free from distractions. DTT generally involves the repeated
practice of the same response for several successive teach-
ing episodes and the use of reinforcers that are functionally
unrelated to the response (e.g. providing access to a treat
for correctly identifying a car). Instruction within DTT
involves breaking down complex skills into small compo-
nent parts and teaching each component part individually.
For example, to teach a student with autism to play appro-
priately with toys, an instructor may first teach the student
to imitate actions with objects, such as stacking a block
when provided with an imitative cue.
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PRT. PRT (R. L. Koegel, 1989; L. K. Koegel et al., 1999)
incorporates one-to-one teaching within sessions that are
loosely structured. PRT sessions rely on capturing and
contriving a child’s motivation to guide instruction. Teach-
ing sessions are initiated and paced by the child, take place
in a variety of naturalistic and play-based settings, and use
items and activities that are highly preferred by the child.
During PRT, the child chooses the instructional object or
activity, and the reinforcer is related to the response (e.g.
providing access to a toy car for correctly identifying a
car).

Visual schedules. Visual schedules (VSs) are used to
increase independence and decrease frustration during
transitions (Dettmer et al., 2000). VSs are used throughout
the day. A daily VS for each child is posted in prominent
locations and reviewed daily. Students are cued to “check
schedules” during transitions and are taught to transition to
the next scheduled activity independently.

Teacher training and coaching in EBPs. Master’s level con-
sultants with expertise in applied behavior analysis pro-
vided teachers and classroom staff intensive training and
coaching in the use of these EBPs throughout the school
year. Training included workshops at the start of the
school year, hands-on work in the classrooms with teach-
ers to set up classrooms and plan student lessons at the
start of the school year, quarterly, half-day workshops
during the school year, and ongoing in-classroom coach-
ing for 2-3 h per month during the year.

Measures

Demographic survey. Teachers completed a form at the
beginning of the school year that included questions about
demographics, education, experience teaching special
education, and other specialized training.

Use of TeachTown:Basics. How much teachers had their stu-
dents use TeachTown:Basics was measured using elec-
tronic logs generated by the software. The TeachTown
company provided anonymized data on the frequency with
which teachers logged in each student on the software.
These data provided a measure of the number of minutes
each student used the software each month throughout the
school year, and aggregated to the classroom level, allowed
us to measure penetration and use for all students in the
classroom.

Use of EBPs. Teachers’ use of DTT, PRT, and VSs was
measured monthly via self-report. Teachers were inter-
viewed monthly throughout the school year by a consultant
familiar with the teachers’ use of each EBP and asked to
report the frequency of use of each EBP for each student in
their classroom (e.g. “How many times did you implement

DTT with Johnny last week?”). Interviews happened dur-
ing their regularly and individually scheduled coaching vis-
its. These coaching visits generally happened monthly and
at the same point in each month. Teachers reported on their
use of each EBP with each student in their classroom for
1 week of each month. That report was recorded as an esti-
mate of their use for the month. Use of each EBP was coded
using a Likert-type scale ranging from 0 to 4 with the fol-
lowing criteria for each score: 0 (less than one time per
week), 1 (one time per week), 2 (two to four times per
week), 3 (one time per day), and 4 (two times per day).
Teacher’s overall use of each EBP was calculated as a mean
of use across all students in the classroom for the month.

Quantitative analyses

For the purpose of this study, we conceptualize undesira-
ble consequences as the decrease in use of established
EBPs over time. Therefore, the outcome of interest was
the change in the use of DTT, PRT, and VSs over the
course of the academic year. We hypothesized that, com-
pared with teachers in the control condition, teachers in
the TeachTown:Basics condition would decrease their use
of EBPs that involve one-to-one instruction (i.e. DTT and
PRT) over time. To test this hypothesis, we used three-
level hierarchical linear models (HLMs; Raudenbush &
Byrk, 2002), with repeated measures at level 1 nested
within teachers at level 2, which in turn nested within
schools at level 3. Teachers’ individual growth trajectories
in EBP use comprised the level-1 model, variation in
growth parameters between teachers within a school was
captured in the level 2 model, and variation among schools
in the growth parameters was captured in the level-3
model. We used HLM software for Windows (Version
7.03) to estimate the models via full maximum likelihood
estimation.

Preliminary analyses indicated there was significant
variance in teachers’ use of VS (p=0.002; intraclass
correlation coefficient (ICC)=0.24) and PRT (»p <0.001;
ICC=0.19) at the school level, but not DTT (p > 0.50;
ICC=0.001). Given the significant variance at level 3 for
two of the practices, we used three-level models to
account for nesting within schools. Preliminary analyses
confirmed that change in teachers’ EBP use over time
was best modeled as a linear growth trajectory as opposed
to a quadratic trajectory for all outcomes (all ps = 0.37).
Treatment condition (TeachTown:Basics vs control) was
included in the models at level 2 because randomization
occurred at the teacher level. Because the treatment
groups did not differ significantly on any demographic
variables of interest, we did not include any covariates in
the models. To maximize interpretability, time point and
treatment condition were uncentered. The models esti-
mated differences between the TeachTown:Basics and
control groups on baseline EBP use and rates of change
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in EBP use per month. To examine the size of the effect,
we calculated the percent of variance in teacher-level
slopes explained by treatment group membership, computed
as follows: [(t
T

slope variance null model_rslope variance conditional model)/

slope variance null model].
During the course of the year, two teachers in the con-

trol group and one teacher in the intervention group were
replaced. All three new teachers consented to participate
and remained in the condition to which the original teach-
ers were assigned. We conducted a sensitivity analysis
removing those three classrooms and found no meaningful
difference in the magnitude or the statistical significance
of the observed effects.

Mixed-methods approach

Semi-structured interviews were conducted with 25 teach-
ers from the TeachTown:Basics group at the end of the
school year to elaborate upon the quantitative findings and
to understand teachers’ perspectives toward the introduc-
tion of TeachTown:Basics in their classrooms. Teachers
were purposively sampled by selecting teachers with high
and low EBP fidelity for each EBP in order to learn about
facilitators and barriers to the use of EBPs in autism sup-
port classrooms. Interviews were conducted by research
assistants under the direction of experts in qualitative
research. During the interviews, we queried teachers’
rationale for using TeachTown:Basics, how they view the
program in relation to the other EBPs (e.g. complement,
replacement), and the utility and effectiveness of each.
Interviews were digitally recorded, professionally tran-
scribed, and loaded into NVivo 10.0 software for data
management and analysis.

Qualitative analysis

Interviews were analyzed using an integrated approach
that combined both a priori questions and concepts derived
inductively through a close reading of the transcripts
(Bradley et al., 2007). The transcripts were analyzed to
identify themesrelated toteachers’use of TeachTown:Basics
and existing EBPs, and facilitators and barriers to using
each approach. De-identified transcripts were entered into
NVivo 10.0 software for analysis. Members of the research
team developed a qualitative codebook through a collabo-
rative and iterative process. First, the team read through
several of the interviews and noted recurrent concepts.
Next, they discussed commonalities among their observa-
tions and used the overlapping insights to guide the initial
framework for the codebook. The codebook included
operational definitions for each code and sample quotes.
Coders independently summarized key findings for each
of'the selected codes, including quotes that corroborated or
diverged from the key findings. The resulting summary
memos were used to guide team discussions through which

cross-cutting themes were identified and rare disagree-
ments between coders were resolved through discussion
and consensus.

Results

Sample characteristics

Table 1 shows the demographic characteristics of the 73
teachers in the sample. Teachers were predominantly
female (96%) and white (81%); the most common level of
educational attainment was a graduate or professional
degree (85%). Teachers in the TeachTown:Basics group
did not differ significantly from those in the control group
on any measured demographic variable.

Use of EBP at baseline and changes in EBP use
over time

Table 2 shows the results of the HLM analyses. The treat-
ment and the control groups differed at baseline and in
their rates of change over time in their reported use of the
DTT and PRT, but not in their use of visual schedules.

DTT. At baseline, teachers in the TeachTown:Basics group
reported significantly higher use of DTT than did teachers
in the control group (h=0.351, p=0.04), representing a
standardized mean difference (Cohen’s d) of 0.45. Com-
pared with teachers in the control group, teachers in the
TeachTown:Basics group showed significantly less growth
in DTT use (treatment condition X time; b=-0.073,
p=0.034), such that the average rate of growth in DTT use
for TeachTown:Basics group teachers was —0.002 points
per month (see Figure 2). Across time, teachers in the con-
trol group reported significant increases in their use of
DTT, at the average rate of 0.07 points per time point
(6=0.071, p=0.004). In the control group, teachers’ use of
DTT increased by 154% from baseline to the 8-month fol-
low-up. In contrast, in the TeachTown:Basics group, teach-
ers’ reported use of DTT decreased by 2% from baseline to
the 8-month follow-up. Treatment condition explained
11.2% of the variance in teachers’ rates of change in
DTT use during the study period. Model-estimated growth
trajectories in DTT use for the control group and the
TeachTown:Basics group are displayed in Figure 2.

PRT. Teachers in the TeachTown:Basics group reported
greater PRT use at baseline (6=0.27, p=0.04), represent-
ing a standardized mean difference (Cohen’s d) of 0.45.
Teachers in the TeachTown:Basics group showed signifi-
cantly less growth in PRT use (treatment condition X time;
b=-0.08, p=0.009), such that the average rate of growth
for TeachTown:Basics group teachers was —0.001 points
per time point. Teachers in the control group reported sig-
nificant increases in their use of PRT across time, at the
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Table I. Demographic characteristics of teachers in the sample.
Variable Total sample (N=73) TeachTown group (n=36) Control group (n=37) Significance
N (%) M (SD) n (%) M (SD) n (%) M (SD) rest
Age (years) 37.33 (10.76) 36.97 (8.31) 37.68 (12.82) t=0.269,
p=0.789
Years of experience in 8.30 (6.89) 8.20 (5.02) 841 (841) t=0.119,
teaching special education p=0.906
Gender
Female 70 (95.9) 36 (100) 34 (97.3) t=—1.44,
p=0.16
Male 2(27) 0 (0) 2(54)
Not provided I (1.4) 0 (0) 1 (2.7)
Race
White 59 (80.8) 29 (80.6) 30 (81.1) t=0.302,
p=0.763
Black I (15.1) 6 (16.7) 5(13.5) t=-0.323,
p=0.747
Asian 1 (1.4) 1 (2.8) 0 (0) t=-1.0,
p=0.321
American Indian/ 1 (1.4) 1 (2.8) 0 (0) t=-1.0,
Alaskan native p=0.324
Not provided 1 (1.4) I (2.8) I (2.6)
Educational attainment
College 9 (12.3) 4 (11.1) 5(13.5) t=0.352,
p=0.726
Graduate/professional 62 (84.9) 32 (88.9) 30 (81.1) t=-0.674,
p=0.502
Other I (1.4) 0 (0) 1 (2.7) t=1.0,
p=-0321
Not provided I (1.4) 0 (0) 1 (2.7)

SD: standard deviation.

average rate of 0.08 points per time point (h=0.08,
p<0.001). Based on these results, in the TeachTown:Basics
group, teachers’ reported use of PRT decreased by 1.8%
from baseline to the 8-month follow-up, whereas in the
control group, teachers’ use of PRT increased by 377.0%
from baseline to the 8-month follow-up. Treatment condi-
tion explained 14.4% of the variance in teachers’ rates of
change in PRT use over time. Estimated growth trajectories
in PRT use for the control group and the TeachTown:Basics
group are displayed in Figure 3.

VS. Teachers in the TeachTown:Basics and the control
groups did not differ in their reported use of VSs at base-
line (b=-0.70, p=0.05), although the control group teach-
ers showed marginally greater use (Cohen’s d=-0.25).
There was no significant change in the use of VS across
time among control group teachers (b=-0.01, p=0.76),
and there were no differences in the rate of change
between TeachTown:Basics teachers versus control (treat-
ment condition X time; b=-0.02, p=0.63). Estimated
growth trajectories in VS use for the control group and
TeachTown:Basics group are displayed in Figure 4.

Qualitative findings

Several themes emerged regarding teacher’s perspectives
toward the use of TeachTown:Basics. An overarching find-
ing is that teachers viewed TeachTown:Basics as a replace-
ment instead of a supplement to some existing EBPs. Table 3
includes illustrative quotes related to each theme.

Summary of themes

TeachTown:Basics was viewed as more effective than
one-to-one interpersonal instruction. Teachers thought that
the TeachTown:Basics program was more effective than
classroom staff at delivering DTT. Teachers described the
EBPs that require one-to-one instruction as complex and
reported that they were not confident in their ability to
implement these EBPs accurately with all of their students.

TeachTown:Basics is easier to implement than one-to-one
interpersonal instruction. Teachers reported that aspects of
TeachTown:Basics, such as automatic data collection, made
it easier to incorporate individualized programming into
their daily routines. Overwhelmingly, teachers described
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Table 2. Results of three-level hierarchical linear model analyses examining teacher use of evidence-based practices across time.

Parameter Discrete trial training

Pivotal response training Visual schedules

Estimated coefficient ~ SE

Estimated coefficient SE Estimated coefficient ~ SE

Fixed effects

Intercept 0.369** 0.116

Treatment condition 0.351* 0.168

Time 0.07** 0.024

Treatment condition X time ~ —0.073* 0.034
Pseudo R? 0.112

0.174 0.097 2.387%¥* 0.257
0.271* 0.131  -0.700 0.358
0.0827%#* 0.021 -0.010 0.041

-0.082** 0.031 -0.026 0.055
0.144 0.084

SE: standard error.

Pseudo R? is the reduction in teacher-level slope variance calculated as follows: [(t

*p < 0.05; #p < 0.01; *p < 0.001.

slope variance null model _ Uslope variance conditional model)/ Tslope variance null model]*

—— Control Group

Teach Town Group

Treatment Condition x Time
b=-.073,
p=.034

0.28

Discrete Trial Training Intensity

7 3 3 ) 3 ] 7 3
Timepoint

Figure 2. Changes in use of discrete trial training across the

school year for both groups.

The figure displays discrete trial training intensity for teachers in

the TeachTown:Basics and control groups across eight time points
throughout the school year. n=36 teachers in the TeachTown:Basics
group; n=37 teachers in the control group.

ongoing data collection as burdensome and as a task that
they often neglected to complete because they could not
find a way to integrate data collection into the workflow of
their classroom. They appreciated that TeachTown:Basics
was a tool to help them more easily to collect data. Teach-
ers also described the automated data collection and pro-
gress reporting included within TeachTown:Basics as a
welcome and easy method to report student progress to
parents during parent—teacher conferences.

Students and parents like TeachTown:Basics. Teach-
ers repeatedly stated that students and parents liked the
TeachTown:Basics program and indicated this as an
important reason for using it. Teachers described that stu-
dents liked spending time on the computer and enjoyed
the animations and the videos used as reinforcers. Teachers
also reported that parents liked the automated and visual
representations of their child’s progress.

TeachTown:Basics helps teachers cope with staffing prob-
lems. Staffing shortages were commonly described as a

1.504

Control Group

Teach Town Group
1.134

Treatment Condition x Time
0.754 b=-.082
p=.009

Pivotal Response Training intensity

0.384

Timepoint

Figure 3. Changes in use of pivotal response training across
the school year for both groups.

The figure displays pivotal response training intensity for teachers in
the TeachTown:Basics and control groups across eight time points
throughout the school year. n=36 teachers in the TeachTown:Basics
group; n=237 teachers in the control group.

barrier to implementing the existing EBPs, which often
require one-to-one or small group instruction. Teachers
expressed that using TeachTown:Basics enabled them
to provide their students with individualized instruction
through the computer, even when they were short-staffed.

TeachTown:Basics helps teachers manage challenging stu-
dent behavior. Teachers often indicated that challenging
student behavior interfered with their ability to imple-
ment EBPs throughout the school day. They also reported
that some children who exhibited challenging behavior
enjoyed using the TeachTown:Basics program and were
less prone to disruptive behavior when they were using
the computer program. Teachers reported that they would
often use TeachTown:Basics as a method to manage those
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Figure 4. Changes in use of visual schedules across the school
year for both groups.

The figure displays visual schedules intensity for teachers in the
TeachTown:Basics and control groups across eight time points
throughout the school year. n=36 teachers in the TeachTown:Basics
group; n=237 teachers in the control group.

students’ behavior while facilitating instruction for other
students in the class.

Discussion

Successful implementation of EBPs in community settings
is often the result of years of thoughtful, systematic, and
community-partnered efforts. The results of this study sug-
gest that even when purposeful implementation efforts are
executed, undesired consequences of implementation are
possible and can negatively affect implementation out-
comes. These results demonstrate that the introduction of
unproven innovations that are easier to implement and
more attractive to consumers may reduce the use of more
labor-intensive practices with an established evidence
base.

Intervention characteristics, such as adaptability, com-
plexity, and fit, are critical factors in many implementa-
tion science frameworks (Aarons etal.,2011; Damschroder
et al., 2009; Rogers, 2003), and there is broad support in
the literature that attributes of an intervention contribute
to its successful implementation. During interviews,
teachers described TeachTown:Basics as a method to
overcome barriers to implementing evidence-based one-
to-one instruction. They highlighted the ease of using
TeachTown:Basics relative to other EBPs and the advan-
tages of using TeachTown:Basics when classrooms are
under-staffed or when challenging student behavior is pre-
sent. Overwhelmingly, teachers viewed TeachTown:Basics
as an efficient alternative to implementing complex one-
to-one interventions that are difficult to integrate into their
classrooms. The challenges of implementing EBPs for
children with ASD in public schools and community set-
tings are well-established (Brookman-Frazee et al., 2010;

Mandell et al., 2013). It appears that teachers viewed
TeachTown:Basics as an attractive alternative. Teachers
may view interventions that are easier to implement as
more effective, despite lack of evidence of effectiveness in
improving child outcomes. This hypothesis highlights the
importance of designing EBPs that are easier to implement
in order to promote uptake.

Given teachers’ views toward TeachTown:Basics, it is
not surprising that over the course of the school year,
teachers who were given access to the program reported
decreases in their use of established one-to-one EBPs—
specifically, DTT and PRT. In contrast, teachers who did
not have access to TeachTown:Basics reported that they
increased their use of DTT and PRT by 154% and 377%,
respectively. Changes in use of EBP over the school year
provide clear evidence that introducing a new, potentially
competing practice can suppress growth in the use of
established EBPs. By the end of the year, teachers in the
control group reported using PRT twice as often, and DTT
1.3 times as often, as teachers in the TeachTown:Basics
group. This difference in the use of evidence-based inter-
ventions that incorporate individual instruction was not
matched by a difference in the use of VSs, which suggests
that teachers saw TeachTown:Basics specifically as a
replacement for one-to-one intervention. DTT and PRT are
more complex than VSs and require dedicated instruc-
tional time and staff support to implement. Our findings
suggest that these characteristics of DTT and PRT drove
teachers’ decisions to replace them with TeachTown:Basics.
It is important to note that the district’s intention was to
supplement existing EBPs with TeachTown:Basics, rather
than to replace established practices with the CAIL. Our
findings indicated that layering additional practices on top
of existing practices likely led to implementation fatigue
and suppression in the use of some or all of the previously
established practices.

Several study limitations should be addressed.
Perhaps, most importantly, our measure of EBP use was
collected via teachers’ self-report, rather than direct
observation. Although self-report measures of interven-
tion use lack the rigor of direct observation measures, it
was not feasible, given budgetary constraints and the
scale of the study, to frequently and directly observe
teachers’ use of each EBP. We have no reason to expect
that any limitations in this measure would introduce dif-
ferential reporting between the experimental and the con-
trol groups. Second, we do not have a measure of how
often the classroom assistants implemented any of the
EBPs with students. Teacher reports and direct observa-
tions in classrooms indicate that overwhelmingly teach-
ers were tasked with implementing the individual EBPs
with students while assistants engaged other students in
small group activities. However, it is possible that a small
number of classroom assistants implemented the EBPs
with students and we do not have a measure of how often
those sessions were implemented.
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Table 3. Selected quotes from semi-structured interviews with teachers.

Theme

Quotes

Implications for future research or practice

TeachTown is more
effective than
one-to-one
instruction

TeachTown is
easier to implement
than one-to-one
instruction.

TeachTown is
appealing to
students and
parents.

TeachTown helps
teachers overcome
staffing problems

TeachTown helps
teachers manage
challenging student
behavior

They get DTT more effectively when they use it through the
TeachTown program because we try to do it with (name of
student) but | can’t think of DTT with him that I've done
effectively.

| would love to see TeachTown replace DTT. Because when
the kids see things on the computer screen, they remember.
When they hear things on videos, like the counting—They
remember the stuff. And if they just do it every single day,
they’re learning. And remembering.

It’s made data collection much easier because | can just print
out all the reports.

| like the data collection component of it. It, you know, collects
data for me. | can use that data for progress monitoring.
That’s awesome.

TeachTown has been a very good outlet for them to go and
they enjoy it. So they’re not like getting off there and saying
“Im done” or, “I don’t wanna do this anymore.”

| printed out some of the graphs from TeachTown just to
show the parents. It’s neat to see it instead of me just telling
them or showing them. Just graphs always make it neater to
see. So they liked it. They were excited about it.

We were short staffed a lot in the last couple weeks, so we
were using the one DTT station. We were putting them on
TeachTown and that was working out pretty well too. Then
they weren’t getting DTT with a person that day. They’re just
getting it on TeachTown which is fine. | mean, it’s more or
less the same concept.

It was definitely very helpful when we had staff out because
we didn’t have to interrupt another part of the rotation.

So, you know, if they were in the blue area and that staff
member was out, it was definitely easy that they still were
doing something academic in their area and they didn’t have
to interrupt seat work.

| think it’s, at least, given me a little bit of peace of mind that
when we’re dealing with one of the kids’ behaviors, at least
the kids can interact in something educational and something
that they enjoy.

Sometimes that child that might be exhibiting those negative
behaviors is on TeachTown with the headphones and then |
can get some other work done with some of the other kids.
So | can use that as a way to just get him or her to do their
work on the computer, give them a chance to calm down and
focus, and then work with some of the other kids.

Teachers’ self-efficacy for implementing
EBPs involving one-to-one instruction is low.
Methods to improve teachers’ self-efficacy
for these practices, paired with evaluations
of how these increases in self-efficacy relate
to changes in implementation, are needed.
Although teachers believed TeachTown

was more effective than teacher-delivered
instruction, our effectiveness data did not
support this belief. Computer-assisted
interventions should be further studied and
refined.

Teachers’ were more likely to use tools
that were easier to implement. Methods

to simplify EBPs for children with ASD

are needed in order to improve their
implementation in schools.

Teachers value their students’ and students’
parent’s views regarding the acceptability

of classroom interventions. EBPs that are
perceived as enjoyable and appealing are
viewed more favorably by teachers. Methods
to make EBPs for ASD more appealing and
enjoyable for consumers are needed and may
increase implementation.

Staffing shortages were described as
prevalent in under-resourced school settings,
and as a barrier to implementing EBPs.
Interventions that require high rates of
one-to-one instruction are not feasible in
these settings. Effective interventions that
are designed for implementation within the
staffing and resource constraints pervasive in
under-resourced schools are needed.

Teachers of students with ASD face many
challenges related to their student’s clinical
presentation which impact their ability to
implement EBPs. Systematic efforts to design
and evaluate implementation strategies to
address the broad array of challenges faced
by teachers in these settings are needed.

DTT: discrete trial training; ASD: autism spectrum disorder; EBPs: evidence-based practices.

Despite these limitations, this study has important
implications for the implementation and sustainment of
EBPs in community practice. Much effort among imple-
mentation scientists has focused on developing strate-
gies to improve the implementation of new practices
within community settings. Yet, little attention has been
paid to systematically evaluating the potential unin-
tended consequences of these implementation efforts.

Careful consideration of the potential unintended conse-
quences of implementing new practices is warranted in
order to ensure that EBPs sustain, especially within the
context of innovations that have limited support for effec-
tiveness. Intervention characteristics likely influence deci-
sions to adopt or discontinue use of a practice, even more
than evidence for effectiveness. Our study shows that
teachers will likely decrease their use of EBPs viewed as
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burdensome in favor of innovations that are easier, even in
the absence of rigorous evidence supporting their effec-
tiveness. It is possible that EBPs for ASD are too complex
to be implemented as designed in under-resourced set-
tings, resulting in low fidelity (Brookman-Frazee et al.,
2010; Mandell et al., 2013; Pellecchia et al., 2015; Stahmer
et al., 2015). Teachers working in under-resourced settings
are presented with many daily stressors (Abel & Sewell,
1999; Darling-Hammond, 2003), and implementing EBPs
for students with ASD may be viewed as an additional bur-
den. Introducing any new practice comes with a burden to
the practitioner that may result in a rebalancing of which
practices the practitioner uses and with what frequency.
TeachTown:Basics was easier to implement, more appeal-
ing, and likely benefited teachers by reducing their burn-
out and daily overload. It makes sense that teachers
decreased their use of more difficult EBPs when they had
access to TeachTown:Basics. Reducing teacher burnout is
apotentially critical and often overlooked aspect of school-
based implementation efforts. In fact, helping teachers
improve their implementation of EBPs for ASD may help
reduce burnout (Ouellette et al., 2019). It is also possible
that CAls may have some utility for teachers and students
during times that are particularly challenging or stressful.
Given the high acceptance of CAls by both teachers and
students, using these approaches for brief respite or as
complement to other EBPs may reduce teacher burnout
and allow students to engage in a preferred activity during
classroom routines. A critical missing element to improve
the implementation of EBPs for ASD in schools may be
the development of interventions that are easier to imple-
ment, and appealing to the consumer, while effective at
improving child outcomes. Implementation efforts should
focus on incorporating elements of user-centered design
(Da Silva et al., 2011) by partnering with, and learning
from, teachers about the types of interventions that are
most feasible for implementation.

In addition to identifying strategies to support sustained
implementation of EBPs for autism in schools, a discus-
sion of systematic efforts to de-implement interventions
that are not successful or have iatrogenic effects is also
warranted. Implementation scientists recently have called
attention to the concept of de-implementation, the study of
methods to systematically discontinue or reduce the use of
low-value or non-EBPs, as an important under-studied
aspect of implementation science (Davidson et al., 2017;
Prasad & loannidis, 2014; Wang et al., 2018). The system-
atic de-implementation of ineffective clinical practices is
an essential aspect of quality assurance (Hahn et al., 2016),
and has been posited as a critical component of efforts to
improve the implementation of EBPs in routine care
(Prasad & loannidis, 2014). Our long-standing commu-
nity—academic partnership with the school district pro-
vided a forum to quickly disseminate our research findings
to district administrators and leaders, which led to the dis-
trict-wide de-implementation of TeachTown:Basics within

autism support classrooms. Researchers engaged in com-
munity-partnered research have an obligation to share
research findings with stakeholders and support those
stakeholders in integrating research findings into policy
and practice (Wells & Jones, 2009). Our findings led to the
de-implementation of TeachTown:Basics, but continued
work is needed to support the district in the implementa-
tion of EBPs that are feasible and accepted by teachers and
staff.

Conclusion

The temptation to adopt innovations that have created some
“buzz” and enthusiasm before they have undergone rigor-
ous evaluations of effectiveness is substantial in the school-
based implementation of EBPs for ASD. Administrators and
leaders in education should carefully consider the evidence
to support the effectiveness of new practices, the interven-
tion-setting fit for new and current practices, and the associ-
ated burden and potential trade-offs of implementing new
practices, before introducing them. This may be especially
true in settings where teachers have fewer resources. Efforts
should focus on methods to improve the implementation of
interventions that have an established evidence-base, rather
than layering additional programs onto resource-challenged
teachers. Conversely, researchers should be tasked with
dismantling complicated interventions (Pellecchia et al.,
2015) and testing modular approaches (Powell, Beidas, et
al., 2015) to make EBPs easier to implement. The key to
successful long-term implementation of EBPs in schools
may be for researchers to focus on understanding the char-
acteristics of effective interventions that are most feasible
and appealing for this setting.
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