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Abstract
The purpose of this study was to examine the efficacy of a teacher-implemented professional

development program to increase the fidelity with which paraeducators use evidence-based

practices (EBPs) in instruction for children with autism. Employing a modified multiple-probe

design, investigators implemented the Autism Focused Intervention Resources and Modules

for Paraprofessionals (AFP) program in four special education and four inclusive classrooms

enrolling students with autism. As the teacher initiated features of the AFP program focusing

on individual EBPs, level changes in paraeducators’ EBP fidelity increased markedly, with replications

across paraeducators demonstrating experimental control. Statistical analyses produced large effect

sizes, Goal Attainment Scale scores indicated student progress, and participants’ ratings reflected strong
social validity. School closure due to the COVID-19 pandemic prevented the completion of the study,

but the pattern of effects suggests the efficacy of the AFP program as a program of professional devel-

opment for paraeducators providing instruction for children with autism.

Parallel trends in special education are creat-
ing a need for innovative professional devel-
opment that can occur in public schools. The
first trend is the marked increase in the
number of students with autism receiving
special education services. The second trend
is the dramatic shift in who provides special
education instruction, with paraeducators
now outnumbering special education teachers
as service providers (U.S. Department of
Education, 2022). These trends have coa-
lesced to create a unique professional develop-
ment need in the field of special education.
The often complex instructional needs of stu-
dents with autism are increasingly being
addressed by paraeducators who report that
they lack training to deliver instruction effect-
ively (Sobeck & Robertson, 2019). The
purpose of this study is to examine the

effects of a professional development
program for promoting paraeducators’ acqui-
sition and use of evidence-based practices
(EBPs) for students with autism. Please note
that both person-first language (e.g., “person
with autism”) and identity-first language
(e.g., “autistic person”) will be used in this
article to honor varying preferences of some
autistic self-advocates as well as other
groups of individuals with disabilities.
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Autism is a neurodevelopmental disorder
that originates in early childhood, is displayed
across the life span, and affects boys about 4
times more often than girls (Lord et al., 2022).
The Diagnostic and Statistical Manual of
Mental Disorders (5th ed.; American
Psychiatric Association, 2013) and Individuals
With Disabilities Education Improvement Act
of 2004 (IDEA) identify the two defining charac-
teristics of autism as impairments in social com-
munication and repetitive and restrictive
behaviors, with the severity of these behaviors
varying across the spectrum. The Centers for
Disease Control and Prevention has reported the
prevalence rate as 1 in 44 students (Maenner
et al., 2021), with this rate having risen over the
past decade. The acceleration in prevalence is
also reflected in a 120% increase in autistic stu-
dents receiving special education service from
2010 to 2019 (U.S. Department of Education,
2014, 2022). For these students, legislation that
governs policy and practices for general educa-
tion (i.e., Every Student Succeeds Act [ESSA],
2015) and special education (i.e., IDEA, 2004)
in the United States specify that practitioners
must employ evidence-based interventions.

For this article, paraeducator is defined as
“an individual who is employed in a pre-
school, elementary school, or secondary
school under the supervision of a certified or
licensed teacher” (20 U.S.C. § 7011[11]).
Paraeducators were initially introduced to
special education in the 1950s to conduct clerical
tasks. With the passage of the Education for All
Handicapped Children Act of 1975, their role
expanded to provide instructional support under
the supervision of a teacher. The passage of
IDEA 1997 increased their role further to
provide supports for students with disabilities
in inclusive classrooms. In the early 2000s, the
No Child Left Behind Act (2002; extended by
ESSA in 2015) specified the role of teacher as
supervisor and responsible for paraeducator
training, and IDEA 2004 required paraeducators
to participate in professional development
(Nevin et al., 2008).

Although federal law requires training and
professional development for paraeducators,
the detailed review of state requirements by
Massafra et al. (2020) revealed that 43 states
do not require initial training and 40 states

do not have provisions for ongoing profes-
sional development. When training is pro-
vided, the most frequent type of training
tends to be one-time workshops without
follow-up coaching (Walker et al., 2020),
which is commonly acknowledged as a pro-
fessional development method that does not
lead to use of strategies with fidelity (Hall
et al., 2010). In addition, researchers have
reported that teachers usually do not receive
training on how to supervise paraeducators
or give them performance feedback (Reddy
et al., 2021) and feel uncomfortable in that
role (Douglas et al., 2016). Complicating
these training and supervisory issues is the
lack of clarity about respective roles in the
classrooms (Mason et al., 2021), with teachers
and paraeducators sometimes having different
perceptions about the paraeducator’s role
(Zobell & Hwang, 2020). Taken together,
these findings highlight the significant gap in
professional development for paraeducators
and their supervising teachers.

significant gap in professional
development for paraeducators and

their supervising teachers

The content of training (i.e., practices para-
educators need to be able to apply with fidel-
ity) and the process (i.e., types of training
and support) are two key issues relevant for
professional development of paraeducators.
As noted, both ESSA and IDEA emphasize
that practices in schools must be based on
research evidence. Systematic reviews of
focused intervention practices have identified
EBPs for students with autism. Specifically,
the National Professional Development
Center on Autism Spectrum Disorder (now
the National Clearinghouse on Autism
Evidence and Practice) has conducted three
systematic reviews of the literature (Hume
et al., 2021; Odom et al., 2010; Wong et al.,
2015). After the Wong et al. (2015) review,
the Office of Special Education Programs
funded the Autism Focused Intervention
Resources and Modules project (AFIRM;
https://afirm.fpg.unc.edu) to develop online
learning modules for each of the identified
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EBPs. As of July 2022, the AFIRM website
had over 264,000 registered users. AFIRM
users reported the modules work well for tea-
chers (Sam et al., 2020), but paraeducators
indicated that a less text-based and more inter-
active approach to the content would be
helpful. In addition, in their research on pro-
fessional development for paraeducators
working with autistic students, Brock et al.
(2021) found a combination of online or
teacher-led training and follow-up coaching
“in the moment” to be an effective approach
for supporting paraeducators’ use of EBPs.

Although acquiring knowledge about spe-
cific EBPs is important, it is only the first
step toward routinely implementing practices
with fidelity in classes with autistic students.
A rich literature has emerged demonstrating
that with training and support, paraeducators
can effectively implement EBPs. For
example, in a recent meta-analysis of
single-case-design (SCD) studies, Walker
et al. (2020) found very large effect sizes in
studies of paraeducators implementing a
variety of individual EBPs (e.g., discrete trial
training, pivotal response training, naturalistic
interventions) with autistic students but also
that the individuals training the paraeducators
tended to be researchers. In their review of the
literature, Brock and Anderson (2021) noted
that there was an increasing trend in teachers
providing the training in school settings.
They also noted that characteristics of effect-
ive professional development training
included (a) well-defined specification of the

roles for the teacher and paraeducator; (b)
focus on modeling, fidelity checklists, and per-
formance feedback; and (c) the necessity for
teachers to have time and support for training
the paraeducator and supervision. In a manua-
lized training package that teachers used with
paraeducators, Sallese and Vannest (2022)
incorporated these and other elements (e.g.,
self-monitoring, action planning) and found
substantial increases in paraeducator delivery
of behavior-specific praise to students in their
special education program.

Researchers have made substantial pro-
gress in designing professional development
for paraeducators working with students with
autism; however, there are important next
steps. From the literature to date, areas of
need are clear delineation of roles and respon-
sibilities, preparation for teachers to provide
training and performance feedback to parae-
ducators, and preparation of paraeducators to
implement a core set of EBPs rather than
single practices. To address these needs, the
authors designed the AFIRM for Paraeducators
(AFP) program (see Figure 1).

areas of need are clear delineation of
roles and responsibilities, preparation
for teachers to provide training and

performance feedback to paraeducators,
and preparation of paraeducators to
implement a core set of EBPs rather

than single practices

Figure 1. Operational framework for Autism Focused Intervention Resources and Modules for

Paraeducators.
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The AFP program begins with an introduc-
tion phase. The teacher and paraeducator com-
plete an introductory online module about
autism; meet separately with AFP staff to
discuss roles and relationship, supervision,
and delivering (for teachers) or receiving (for
paraeducators) performance feedback; then
meet jointly to discuss these topics. After
these introductory meetings, the paraeducator
and teacher engage in a learning cycle focus-
ing on the first EBP, reinforcement. The learn-
ing cycle consists of the teacher and
paraeducator completing EBP online training
modules; the teacher completing a planning
guide and recording a video in which they
model the use of the practice according to
the plan; the teacher and paraeducator review-
ing the planning guide, watching the video
and discussing the practice; the paraeducator
then using the practice for instruction with
an autistic student in the class; and finally,
the teacher observing the paraeducator and
providing performance feedback from a fidel-
ity checklist. When the paraeducator reaches a
criterion of 80% (i.e., in this study over a
2-week period), the learning cycle for
reinforcement concludes. The teacher and the
paraeducator subsequently repeat the learning
cycles with three other EBPs (i.e., prompting,
time delay, visual supports) and a supporting
peer interaction practice. These EBPs were
chosen as they are widely used and founda-
tional for many other practices (Hume et al.,
2021).

The purpose of the current study was to
examine the efficacy of the AFP program
when implemented in separate setting and
inclusive classrooms. The research questions
for this study were as follows:

1. Are there functional relations between
AFP learning cycles and paraeduca-
tors’ EBP fidelity?

2. Descriptively, when paraeducators
employ EBPs with fidelity, do students
make progress on their learning goals?

3. How well is the overall AFP program
implemented?

4. To what extent are the aims, proce-
dures, and outcomes associated with
the AFP program socially valid?

The purpose of the current study was to
examine the efficacy of the AFP program
when implemented in separate setting

and inclusive classrooms

Method

The current study employed a variation on a
multiple-probe design and included a system-
atic replication by conducting the SCD study
in two sets of four elementary school programs
providing special education services for autistic
students. The study was approved and moni-
tored by the host university institutional review
board. All adult participants and parents of
student participants provided informed consent,
and there were no reports of harm to participants
resulting from the study.

Setting

The study occurred in elementary schools in a
large school district located in the southeastern
United States. The first multiple-probe design
took place in four programs providing special
education services in which students spent at
least 80% of their school day in separate
(i.e., special education) settings. The second
multiple-probe design occurred in four pro-
grams providing special education services
to autistic students in inclusive setting (i.e.,
the majority of their day in general education
classes). In both sets of programs, paraeduca-
tors provided instruction that was planned and
supervised by a special education teacher.

Participants

Research staff first recruited principals (i.e.,
for approval of the study in their elementary
school) and then teachers and paraeducators.
Teachers had to provide services for at least
two students with a primary or secondary educa-
tional classification of autism and supervise at
least one paraeducator. The paraeducators had
to be working with at least two autistic students.
Once teacher-paraeducator dyads were recruited,
the classroom staff sent consent packets home to
at least two autistic students in the classroom.
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Information about the teachers and parae-
ducators in the study appear in Table 1. The
teachers and paraeducators included a mix of
genders—primarily female—and races and
ethnicities. Their experiences with students
with autism ranged from 2 to 24 years, and
experiences in schools ranged from 0 to 24
years. The classrooms ranged from kindergar-
ten through fifth grade. The autistic students
were primarily male (87.5%). A total of 24
students participated in different instructional
contexts during the study. Twelve of the stu-
dents were White non-Hispanic, two were
Black, two were Hispanic, one was Asian,
three were multiracial, and race or ethnicity
was not available for four students.

AFP Program

The independent variable was AFP, which
was described previously. As noted, teachers
and paraeducators participated individually
and jointly in a set of introductory activities,
which was followed by a set of “learning
cycles” that focused on four EBPs and one
supporting peer interaction practice. After at
least 2 weeks of practice (i.e., minimum of
four sessions) and achieving 80% fidelity for
at least three consecutive sessions, the dyad
moved to the next EBP in AFP. EBP learning
cycles varied in length from five to eight sessions

based on time to achieve fidelity and logistics
related to SCD (e.g., timing start of phases
with school breaks). The operational plan for
AFP in this study, with planned times allotted,
can be found in the online supplemental material.

During initial implementation, AFP facilitators
(i.e., research team members) provided support
primarily to the supervising teachers. Facilitator
responsibilities included (a) delivering the team
introductory workshop, including completing of
the teaming worksheet; (b) supporting teachers
in completing planning guides; (c) evaluating
teacher fidelity and providing booster training if
needed; and (d) reviewing recorded teacher-
paraeducator feedback sessions and providing
coaching to the teacher as needed. For this
study, the facilitators had a graduate degree and
15 or more years of experience working with tea-
chers in. Facilitators were trained on AFP by
investigators on the AFP research team.

Study Design

To evaluate the impact of AFP, an adaptation
of the multiple-probe design across class-
rooms (Kazdin, 2011) was used. The intent
of the design was to demonstrate the efficacy
of AFP by repeated demonstrations of func-
tional relation between the EBP learning
cycles and paraeducators’ fidelity of the
EBP. Following multiple-probe design

Table 1. Demographic Data for Educator Participants.

Teachers (n= 8) Paraprofessionals (n= 8)

Variable n or M % or range n or M % or range

Gender

Female 7 87.5% 5 62.5%

Male 1 12.5% 3 37.5%

Race or ethnicity

American Indian/Alaskan Native 1 12.5% 0 0.0%

Black/African American 1 12.5% 4 50.0%

White 6 75.0% 4 50.0%

Highest level of education

Bachelor’s degree 5 62.5% 6 75%

Master’s degree 3 37.5% 3 25%

Total years in current positiona 4.63 2–12 1.75 0–3
Total years working in a schoola 9.38 3–24 7.75 0–22
Total years working with students with ASDa 10.75 5–24 4.63 2–8

Note. ASD = autism spectrum disorder.
aMissing from one teacher.
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procedures, the onsets of the baseline and
learning cycle phases were staggered across
classrooms to allow demonstrations of func-
tional relation. As can be seen from the first
tier of Figure 2, the study began with baseline
for the first EBP, reinforcement. The second
phase included implementation of the learning
cycle for reinforcement in one learning activ-
ity with an autistic student participant as

well as the onset of the baseline data for
prompting, the second EBP, in a different
activity. When the reinforcement learning
cycle ended, the prompting learning cycle
began. At the same time, baseline data collec-
tion for time delay, the third EBP, began in a
different activity. This same pattern continued
for the next two learning cycles (i.e., visual
cues and supporting peer interaction).

Figure 2. Paraprofessional fidelity for evidence-based practice (EBP) cycles in separate settings. Open

elements represent baseline for specific EBP (e.g., reinforcement baseline), closed elements represent

Autism Focused Intervention Resources and Modules for Paraeducators (AFP) implementation of EBP (e.g.,

reinforcement AFP implementation), reduced-size closed elements represent generalization (e.g.,

reinforcement generalization).
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Prior to beginning the baseline data collec-
tion for a given EBP, the teacher selected a
consented student (target student), identified
a priority goal for that student that could be
addressed using the specific EBP (see
supplemental material for example goals),
and chose a specified time and activity when
the paraeducator would be targeting the prior-
ity goal for the selected student. Teachers
selected different goals or students for each
EBP learning cycle.

Baseline Phases. During baseline phases, the
paraeducator implemented instruction as usual
during the specified time and activity for addres-
sing a priority goal of the target student. The
facilitator recorded a 10-min video of the instruc-
tional session two times per week. During the
baseline phase, the teacher completed the EBP
e-learningmodule and the planning guide specific
to the student goal. The facilitator recorded the
teacher modeling the use of the EBP with at
least 80% fidelity. When necessary, the facilitator
provided coaching to promote teacher fidelity.

Intervention. After completing baseline, the
paraeducator completed the EBP e-learning
module, the teacher and paraeducator
reviewed the planning guide, and the paraedu-
cator reviewed the recorded teacher model of
the EBP. Then, the paraeducator implemented
instruction according to the AFP planning
guide using the EBP to address the priority
goal of the target student (e.g., reinforcement
in Phase 2, prompting in Phase 3). The
teacher provided feedback to the paraeducator
on their fidelity at least once per week. The
AFP facilitator recorded a 10-min video of
instructional sessions two times per week.

Generalization. After the paraeducator com-
pleted the learning cycle for a specific EBP,
research staff observed their use of the EBP
in a learning activity with a different student in
the class. For example, the teacher arranged a
learning activity with a different student in
which the paraeducator would use reinforcement.
The facilitator did not support the teacher or para-
educator in planning for generalization and did
not provide feedback to the teacher or paraeduca-
tor following the generalization session. Due to

challenges with scheduling sessions, collecting
data on paraeducator generalization was not pos-
sible for all dyads and EBPs.

Interruption of the Planned Design. During the
course of the study, the COVID-19 pandemic
led to the closure of schools. As such, the
study had to be terminated before all of the
phases could be completed for all programs,
which we describe further in the Results and
Discussion sections.

Dependent Variables

As a study of professional development, the
primary dependent variable was paraeducators’
fidelity of implementation of EBPs. The second-
ary variable focused on student performance on
learning goals over a short period of time.

Paraeducators’ Fidelity of Implementation. For
each EBP, research staff employed fidelity
checklists that indicated the steps necessary for
correctly implementing the EBP. We have
included the checklists in the supplemental
material. The metric calculated was percentage
of correct steps employed (i.e., correct steps
divided by total number of steps). There were
nine to 13 steps for EBPs that focused on
steps evident during observation. To collect
these data, a research staff member who was
not the facilitator for the dyad observed the
10-min videotaped sample, noted previously,
of the paraeducator during an instructional
session and completed the checklist. Fidelity
raters were trained in a 2-hr training session
led by the co–principal investigator of the
project. Training included reviewing the EBP
fidelity form, watching sample sessions of the
EBP, and coding together as a group. After train-
ing, the raters independently scored sets of two
practice videos for each EBP. To begin the
study, raters had to reach at least an 80% level
of agreement with “gold standard” scores that
had been generated through consensus of two
lead study personnel. All raters achieve this cri-
terion level after training. The formula for this
and subsequent calculations on interrater agree-
ment was the number of items for which two
observers entered the same score divided by
the total number of items and multiplied by 100.
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Student Progress. An abbreviated Goal
Attainment Scale (GAS) for the priority goal
identified for the target student was the
measure of progress. Goal attainment scaling
(Kiresuk & Sherman, 1968) has been used in
many educational studies to standardize meas-
urement of progress toward goals (Ruble et al.,
2022; Sam et al., 2021). In this study, the trad-
itional GAS was not feasible, as it is designed
to measure progress for individualized educa-
tion program goals that are written to be
obtained over an academic year or other
extended period. Following a strategy initially
suggested by Krasny-Pacini et al. (2017), the
research team and teachers created an abbre-
viated GAS (mini-GAS) in which the goals
were calibrated to be achievable within a rela-
tively short period (∼3–4 weeks). The GAS
scales goals on a 0-to-4 scale (0= initial per-
formance, 1= first progress benchmark, 2=
second progress benchmark, 3= goal bench-
mark, 4= benchmark for progress beyond
goal). It is important to note that the progress
benchmark ratings are based the data teachers
and paraeducators collected on student per-
formance. Prior to implementation of EBPs,
supervising teachers reviewed the mini-GAS
with paraeducators to confirm agreement on
the anchors of the mini-GAS. The paraeduca-
tor and facilitator completed the mini-GAS
rating on the final session when the EBP inter-
vention phase concluded.

Interrater Agreement. To assess interrater
agreement, a second research team member
observed the videotaped sample of the respective
instructional sessions for the EBP (i.e., baseline
and intervention sessions) and completed the
fidelity checklists. The formula for calculating
percentage agreement was described in a previ-
ous section. Interrater agreement was assessed
for 32% of the sessions, distributed across base-
line, intervention, and generalization for each
EBP. The mean interrater agreement was 93%,
ranging from 78% to 100% across sessions.
The means for baseline, intervention, and gener-
alization phases were of 92%, 95%, and 91%,
respectively. The mean interrater agreement for
individual EBPs were 94% for reinforcement,
93% for prompting, 94% for time delay, 95%

for visual cues, and 84% for supporting peer
interactions. For the mini-GAS, the paraeducator
and facilitator both rated mini-GAS goals for the
final intervention session. The goals were scaled
to be zero at the final baseline session by the
teacher with support from the facilitator, so reli-
ability was not taken at baseline. The correlation
between the facilitator and paraeducator
mini-GAS scores was high (r=0.93, p<
.0001), suggesting strong interrater agreement.

Assessment of AFP Implementation

The primary dependent variables in this study
were measures of paraeducators’ use of the
EBPs with fidelity. They are a function of the
delivery of the larger AFP program. To assess
the overall AFP program implementation, the
research team employed an implementation
index approach (Steinbrenner et al., 2020). The
research team designed the implementation
index to be collected over the entirety of the
AFP program. It included data on the initial
introduction and the implementation and learn-
ing cycles. All index items were assessed on a
3-point scale (0=minimal or no implementa-
tion, 1=partial implementation, 2= full imple-
mentation) with descriptive anchors for each
level of implementation. Data were collected
through the following sources: Learning
Record System (online data collection system
for e-learning modules), facilitator log, artifact
review, and video recordings. A table that
shows the index items and ratings is in the
supplemental material.

Social Validity

Social validity assessment and analysis fol-
lowed Wolf’s (1978) classic conceptualization
that proposed three constructs: (a) social sig-
nificance, (b) acceptability of procedures,
and (c) importance of effects. Data were col-
lected in two ways. First, before and after
completing each module, paraeducators rated
on a 4-point Likert scale (1= lowest and 4=
highest) knowledge about and comfort with
using the respective EBP. Also, after the
EBP was implemented, paraeducators rated
quality, relevance, and acceptability. Second,
to assess social validity of the overall AFP
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program, the research team adapted the Usage
Rating Profile–Intervention (URP-I; Briesch
et al., 2013) to be appropriate for this popula-
tion and intervention. Teachers and paraedu-
cators rated 35 statements about the
intervention on a 6-point scale where 1=
strongly disagree and 6= strongly agree.
Using a measure proximal to the training and
a standardized measure originating more dis-
tally from the project allowed the multiple sta-
keholders (i.e., teachers, paraeducators) to
address individual knowledge features and
provide a more general evaluation of AFP
social validity (Snodgrass et al., 2022).

Data Analysis

To address the first research question, a stand-
ard SCD process of visual inspection (Horner
et al., 2005) determined the functional rela-
tions between the AFP procedures and parae-
ducator fidelity for the specific EBPs. For the
second question, mini-GAS ratings scored at
the end for each EBP treatment phase were
examined. The third and fourth questions
were addressed by examining the overall
implementation index as well as teachers’ and
paraeducators’ ratings of the AFP components
and overall program. Finally, statistical analysis
was used to supplement the visual inspection ana-
lysis (Horner et al., 2012) and determine effect
sizes of the multiple-probe comparison. The stat-
istical analysis, developed by Swaminathan et al.

(2014), employed a Bayesian analyses within a
multilevel model when there were at least three
cases (i.e., three paraeducator-student dyads
who completed a given EBP cycle). This analysis
generated a between-participant standardized
effect size (ESBP).

Results

For the two SCD studies there were data col-
lection gaps related to the school calendar
(e.g., holidays, workdays) and school staff or
student absences or conflicts. In the first class-
room of the inclusive programs, the teacher
changed jobs after the first phase of the
study, so the study could not be completed
for the paraeducator in that classroom. For
all dyads, the study ended after Week 25,
when schools closed related to the COVID-
19 pandemic.

Pattern of Results for Paraeducator
Fidelity Measures

Among the separate setting programs, the
pattern of results was very similar for paraedu-
cators (see Figure 2). Baseline percentages
were uniformly low and substantially below
the criterion level of 80% correct. The single
possible exception was baseline for the
reinforcement EBP in Dyad 4, where the
trend was modestly accelerating, but the fidelity
in the intervention phase was above the

Table 2. Mean Percentage Fidelity per Phase and Evidence-Based Practice.

Reinforcement Prompting Time delay Visual cues

Supporting peer

interactions

BL I G BL I G BL I G BL I G BL I G

Study 1

Para 1a 20 93 67 36 89 48 15 90 97 22 93 — 13 100 —
Para 2a 12 89 71 42 100 67 29 100 — 33 93 — 33 — —
Para 3a 12 82 84 50 78 — 39 85 — 42 — — — — —
Para 4a 11 85 — 35 93 — 12 — — — — — — — —
Study 2

Para 1b 27 84 — 32 — — — — — — — — — — —
Para 2b 13 98 78 46 89 67 41 100 — 33 87 — 15 — —
Para 3b 12 93 — 24 87 — 32 79 — 22 — — — — —
Para 4b 8 87 — 51 96 — 22 — — — — — — — —

Note. BL= baseline; I= intervention; G= generalization.
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performance that would have been expected if
the trend line had been extended from baseline
through intervention. When AFP was introduced
for each respective EBP, there was an immediate
level change, with data then showing a stable or
accelerating trend. This pattern occurred for all
baseline-and-treatment-phase comparisons, and
there were zero instances of overlapping data
points. Delayed onsets of baseline and interven-
tion phases across paraeducators allowed four

demonstrations of functional relations for
reinforcement and prompting and three demon-
strations for time delay. The premature termin-
ation of the study allowed for only two
demonstrations of functional relation for visual
cues and no demonstrations for peer interaction.
Generalization probes were gathered for
Paraeducators 1 to 3, indicating a mean fidel-
ity percentage of 74% for reinforcement
(eight probes conducted), 57.5% for

Figure 3. Paraprofessional fidelity for evidence-based practice (EBP) cycles in inclusive settings. Open

elements represent baseline for specific EBP (e.g., reinforcement baseline), closed elements represent

Autism Focused Intervention Resources and Modules for Paraeducators AFP implementation of EBP (e.g.,

reinforcement AFP implementation), reduced-size closed elements represent generalization (e.g.,

reinforcement generalization).
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prompting (six probes conducted for
Paraeducators 1 and 2 only), and 97% for
time delay (two probes conducted for
Paraeducator 1 only; see Table 2).

A similar pattern of results occurred for
paraeducators in the inclusive programs (see
Figure 3). As noted, Dyad 1 participated
only in the reinforcement phase of the study.
For the reinforcement phase, again relatively
lower baseline percentages were followed by
immediate increases when the intervention
was implemented for the four classrooms.
This effect occurred also for prompting in
three of the classrooms. This number of repli-
cations allowed demonstrations of functional
relation for the fidelity interventions for both
EBPs. The same pattern occurred for time
delay and visual cues, but due to the premature
closure of schools, it could be demonstrated in
only two dyads for time delay and one for
visual cues. Because these latter findings
follow the same pattern, the results are sug-
gestive but fail to meet the criteria of
minimum number of functional relation
demonstrations to indicate experimental
control. For the inclusive programs, limited
generalization data were collected due to
scheduling challenges. The exception was
Dyad 2, where there were three probes for
reinforcement for an average of 78% and

one probe for prompting which was at 67%
(see Table 2).

Statistical Analysis

The ESBP, with 95% credibility interval (CI)
in parentheses, for the EBPs in separate
setting programs were 6.89 (CI: 6.18–7.38),
4.93 (CI: 4.28–5.24), and 4.74 (CI: 3.02–
5.35) for reinforcement, prompting, and
time delay, respectively. For the inclusive
programs, effect sizes were 5.79 (CI: 5.15–
6.12) for reinforcement and 3.70 (CI: 2.78–
4.17) for prompting. Because the ESBPs
were positive and the CIs do not include
zero, in the Bayesian sense there is a 0.95
probability that the interventions resulted in
a positive effect for the EBPs having three
replications.

Mini-GAS

The average mini-GAS ratings, completed inde-
pendently by the paraeducator and the facilitator
who was a member of the research team, are
provided in Table 3. All students made progress
on goals, with the average rating exceeding 3
(attains goals) for all EBPs but prompting. For
prompting, average mini-GAS ratings were
still above 2, which indicates that progress was

Table 3. Mini–Goal Attainment Scale (GAS) Scores for Evidence-Based Practices (EBPs).

EBP

Students

(n)

Facilitators Paraprofessionals

Mean final

score

Range of final

scores

Mean final

score

Range of final

scores

Study 1: Separate settings

Reinforcement 5 3.2 3–4 3.2 3–4
Prompting 4 2.3 2–3 2.8 2–4
Time delay 3 3.3 2–4 3.0 1–4
Visual cues 2 3.0 3–3 3.0 3–3
Supporting peer

interaction

0 — — — —

Study 2: Inclusive settings

Reinforcement 4 3.8 3–4 3.8 3–4
Prompting 3 2.7 2–3 2.7 2–3
Time delay 2 3.0 3–3 3.0 3–3
Visual cues 1 4 4–4 4 4–4
Supporting peer

interaction

0 — — — —

Note. Baseline scores for GAS are always 0; possible range of scores is 0 to 4. Number of students varies between practices

because dyads completed different numbers of practices prior to halting data collection due to the COVID-19 crisis.
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still being made but had not yet reached the pre-
established goal level.

AFP Implementation

Table 4 contains the Implementation Index
summary scores. Overall, the implementation
was strong for the initial trainings, with
nearly all of the dyads completing the
Introduction to Autism module and participating
in the teaming workshops (i.e., nearly all had a
rating of 2.0). For the EBP learning cycles, the
level of AFP implementation was more variable,
largely due to fewer-than-expected occurrences
of practice, feedback, and monitoring; this was
especially true for the dyads in inclusive settings.
The summary scores indicated moderate to high
fidelity, with mean EBP cycle ratings ranging
from 1.14 to 2.00, except for the one dyad that
opted out of the study after the first EBP cycle
due to a teacher leaving their position (mean
rating of 0.39).

AFP Social Validity

As noted, two types of social validity informa-
tion were collected. First, the paraeducators’
rating (i.e., a 4-point scale) of their knowledge
about the individual EBP module increased
from 2.58 (SD= 0.84) to 3.38 (SD= 0.53) as
a result of taking the module. Similarly, their
comfort with using the respective EBP
increased from 2.76 (SD= 0.86) to 3.47 (SD
= 0.55). The mean rating for quality was
3.70 (SD= 0.46), for relevance was 3.81 (SD

= 0.44), and for usefulness was 3.75 (SD=
0.47). Whereas paraeducators’ knowledge
ratings reflected more the overall purpose of
the modules, the other rating data (comfort,
quality, relevance, and usefulness) reflected
more the acceptance dimension of social val-
idity. Second, for the URP-I (a 6-point
scale), paraeducator and teacher participants
rated AFP as socially significant and feasible
to complete within their school schedule (M
= 5.05, SD= 0.79). Also, they found the
program procedures to be acceptable for tar-
geting student goals and felt enthusiasm
toward implementing the intervention prac-
tices (M= 5.33, SD= 0.54). Finally, they
rated the program effects for their students
positively (M= 5.25, SD= 0.53).

Discussion

The purpose of this study was to evaluate
the efficacy and utility of the AFP profes-
sional development program for teachers
and paraeducators with autistic students in
a set of separate-setting and inclusive
special education programs. Through an
ongoing application of AFP learning
cycles, consistent, rapid, andmarked increases
(i.e., relative to baseline) occurred in paraeduca-
tors’ use of reinforcement, prompting, time
delay, and visual cues. Other studies have
demonstrated that with training, paraeducators
can increase fidelity of EBP use (Kim et al.,
2017; Ledford et al., 2017), but these studies
have primarily focused on a single practice

Table 4. Implementation Index Summary Scores.

Teacher-paraprofessional dyads

Study 1 (separate setting) Study 2 (inclusive setting)

Component 1a 2a 3a 4a 1b 2b 3b 4b

Initial trainings 2.00 2.00 2.00 1.87 2.00 2.00 2.00 2.00

Reinforcement 2.00 1.57 1.43 1.71 0.29 1.57 1.14 1.29

Prompting 1.86 1.57 1.29 1.29 — 1.14 1.29 1.71

Time delay 1.86 1.86 1.71 — — 1.29 1.14 —
Visual cues 1.71 1.71 — — — 1.29 — —
Supporting peer interactions — — — — — — — —
Mean: Evidence-based practice (EBP) cycles 1.86 1.68 1.48 1.50 0.29 1.32 1.19 1.50

Mean: Overall 1.88 1.74 1.61 1.62 1.14 1.46 1.39 1.66

Note. Mean scores for EBP cycles were calculated only if teams completed the full EBP cycle. Fidelity measures used a

0-to-2 scale (0= no/minimal implementation, 1= partial implementation, 2= full implementation).
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with the researcher providing the training and
feedback. In AFP, the foci was on a “package”
of foundational EBPs and the teachers, rather
than researchers, providing training, coaching,
and feedback to the paraeducators.

Through an ongoing application of AFP
learning cycles, consistent, rapid, and

marked increases ... occurred in
paraeducators’ use of reinforcement,
prompting, time delay, and visual cues

Paraprofessionals’ generalized use of skills
learned during training sessions has been
examined in previous research, yielding gen-
erally positive if not entirely consistent
results (Hall et al., 2010; Walker et al.,
2020). In this study, the generalization data,
although limited by schedules and the pan-
demic, suggested that initial training by the
teacher with 3 to 4 weeks of coaching and per-
formance feedback led to paraeducators’ gen-
eralization of EBP use above the baseline level
but on average below the previous fidelity
level. Although it is common for generaliza-
tion performance to be below intervention
levels, a strong generalization effect would
have been desirable. To address maintenance,
researchers have used a very high mastery cri-
terion (i.e., early 100%) for paraeducators to
exit training (Bolton & Mayer, 2008) and a
tiered training approach that involved group
instruction followed by more individual train-
ing for paraeducators who do not demonstrate
the mastery-level criteria after the group train-
ing (Brock et al., 2021). Incorporating such
strategies could well have enhanced general-
ization and maintenance.

The onset of the pandemic and school clo-
sures limited the planned focus on the five
EBPs, noted previously. Strong evidence did
occur for three EBPs in the separate-setting
programs and two in the inclusive programs.
However, in terms of overall program effi-
cacy, the pattern of immediate level changes
when individual EBP training was initiated
and its consistency across nearly all instances
(i.e., across teacher and in the two different
types of classrooms) suggests that the pattern
of paraeducators’ fidelity performance would

have continued for the other EBPs that could
not be implemented.

To supplement visual inspection analyses,
ESBP analyses revealed very large effect
sizes for the paraeducators’ fidelity data.
Most of the ESBPs in this study were out of
the range of effect sizes typically expected
for group-design studies. The effect of the
EBP learning cycles on paraeducators’ EBP
fidelity was quite large and consistent, with
overlap for only one baseline-and-treatment
data point for the whole set of cases across
the two studies. In group-design efficacy
studies, it is common to have some overlap
in performance on dependent variables between
participants in treatment and control groups;
and generally, the less the overlap, the greater
the effect size (Hedges & Olkin, 2016).
Although within-participant overlap in SCD
studies is not directly comparable to between-
group overlap in experimental group-design
studies, an analogy can be drawn.

Statistical significance, even when large,
does not necessarily convey accurately the
clinical significance of a treatment
(Ranganathan et al., 2015). In SCD and
applied behavior analysis research, clinical
significance has historically been assessed
with social validity measures (Wolf, 1978).
Paraeducators and teachers participating in
the study rated importance, feasibility, and
impact on students quite positively. These
positive ratings are important because AFP
could have changed the social dynamic that
occurs between teachers and paraeducators.
Professional roles for teachers (e.g., as a
direct professional development provider for
paraeducators) and relationships among tea-
chers and paraeducators (e.g., teacher as
active supervisor and paraeducator as recipi-
ent of supervision) are sometimes points of
contention (Biggs et al., 2019). It is important
to be aware of the social dynamics between
teachers and paraeducators when AFP is
implemented. In addition, the levels of fidelity
were high and did appear to generate positive
effects for students; however, the GAS was
collected only during the intervention ses-
sions. As such, these findings on student
goal attainment are tentative and would need
to be confirmed in an efficacy study that
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examines student progress without AFP inter-
vention occurring or the AFP effects in com-
parison with a group not receiving the AFP
intervention (i.e., through a randomized con-
trolled trial).

To monitor the short-term influence of
paraeducators’ use of EBPs on students’ task
performance, investigators adapted the stand-
ard GAS methodology to assess performance
over a short period of time (4–5 weeks).
Although used in other disciplines
(Krasny-Pacini et al., 2017), this mini-GAS
approach has not been frequently employed
in classroom-based research involving autistic
students. Independent ratings by the paraedu-
cators and research staff were highly corre-
lated, suggesting some confidence that the
scale provides a reliable estimate of student
performance. In this study, it indicated
student progress toward identified goals.
Similar to a previous point, SCD studies
have found increases in student performance
on instructional tasks as a result of paraeduca-
tors’ use of an EBP (Walker et al., 2020), but
this study was unique in describing changes in
multiple students’ performance resulting from
different EBPs.

Because the AFP program introduced EBP
learning cycles in a sequential manner,
program efficacy (i.e., paraeducator fidelity)
needed to be established at the individual
EBP level (i.e., rather than a global assessment
of fidelity). This then required a unique
experimental design in which, after the first
phase, the data for one EBP learning cycle
(e.g., reinforcement) and baseline data for
the next EBP learning cycle to be implemen-
ted (e.g., prompting) were collected in the
same phase. Embedding baseline–learning
cycle phase comparisons (A-B comparisons)
within the traditional staggered onset across
settings (i.e., teacher-paraeducator compari-
sons) of a multiple-probe design allowed the
demonstration of functional relation between
the AFP learning cycles and paraeducator
fidelity. This sequential-onset design may
prove useful in the future when examining
interventions that have multiple components
for which outcomes of each component are
necessary for demonstrating efficacy of the
entire intervention.

Practical Implications

The AFP pilot study has key implications for
paraeducators and supervising teachers
working in schools. AFP was successful in
improving paraeducators’ fidelity of use of
EBPs, which is needed given the tremendous
increase of paraeducators supporting instruc-
tion and services for autistic students (U.S.
Department of Education, 2014, 2022) and
the limited use of EBPs with students with
autism (Sam et al., 2021). Additionally, AFP
addresses logistical constraints in school dis-
tricts for training (e.g., limited time and
funding) by providing freely available e-learn-
ing resources that can be completed independ-
ently and a coaching model for supervising
teachers. The social validity data support that
AFP was feasible and practical for dyads pro-
viding special education services in separate-
setting and inclusive programs. Additionally,
with districts reporting teacher and paraeduca-
tor shortages due to COVID-19, AFP could be
a useful tool to provide initial training and
support for new paraeducators.

AFP was successful in improving
paraeducators’ fidelity of use of EBPs

Limitations

This study had several limitations. First, as
noted, it was prematurely terminated because
of the COVID-19 pandemic and school clo-
sures, thus not allowing the intended number
of replications need to demonstrate efficacy
for visual cues and supporting peer interac-
tions. The pattern of results with other EBPs
suggested that paraeducators could also imple-
ment these last two practices with fidelity after
participating in AFP; however, these finding
would need to be validated in a future study.

Second, although a standard mastery criter-
ion was established, there was not a previous
analysis of the level of mastery needed to
support generalization and maintenance of
the paraeducators’ EBP fidelity, which were
lower than occurred during the training.
Additional attention to generalization and
maintenance of paraeducators’ use of EBPs
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would have strengthened this study. Finally,
given paraeducators, supervising teachers,
and researchers were not naive to the study,
observer and experimenter bias could be a
potential issue.

Future Directions

Research is needed to evaluate further the AFP
program. Researchers have suggested that level
of fidelity and student outcomes may not have
an entirely linear relationship (Holcombe et al.,
1994; Mandell et al., 2013). Future research
that examines the level of EBP fidelity (e.g.,
the specific components of the EBP) the parae-
ducator needs to provide in order to affect posi-
tively student performance could well increase
the precision of the AFP approach. Future
studies should also explore which features of
AFP continued to be used by supervising tea-
chers and paraeducators during maintenance
and generalization and identify additional sup-
ports that may be needed to promote mainten-
ance and generalization. In addition, a larger
randomized study in the future would allow
examination of moderating influences (e.g.,
backgrounds of the paraeducators and teachers;
quality of school environment; economic
resources of the school, community, families)
on fidelity and child outcome.

Conclusion

In conclusion, the results of these studies suggest
that AFP, delivered by teachers with support
from AFP facilitators, produces changes in para-
educators’ use of EBPs with autistic students. As
with any SCD study, replications by other
research groups would be necessary to provide
conclusive evidence of AFP as an evidence-
based professional development practice.
Nevertheless, AFP does appear to be a promis-
ing approach to preparing paraeducators to
work with students with autism in elementary
school classrooms in the United States.
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