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Abstract
Paraprofessionals play a critical role in the instruction of students with disabilities 
and yet they often receive inadequate training in using evidence-based teaching 
strategies. A promising avenue for improving paraprofessional training is distant 
bug-in-ear coaching (BIE), where a paraprofessional receives in-the-moment coach-
ing on a teaching strategy from a coach at a different location. This study examined 
a BIE coaching package to support paraprofessionals in using incidental teaching 
for teaching self-advocacy skills to students with disabilities. The package included 
an initial individual didactic teaching session followed by distance BIE coaching. 
A multiple-baseline across participants design was used to assess the impact of the 
intervention on both the skills of the paraprofessionals and on student acquisition of 
self-advocacy statements. BIE coaching was associated with increases in both the 
accuracy and rate of incidental teaching trials and with use of self-advocacy state-
ments by the students with disabilities.

Keywords  Feedback · Coaching · Bug-in-ear · Incidental teaching · Self-advocacy · 
Technology

Introduction

Paraprofessionals have long played an important supportive role in schools, and 
they play an increasingly large role in the instruction of children with disabilities 
(McDonnell and Jameson 2014). During the 2014–2015 academic year, there were 
nearly 440,000 special education paraprofessionals working in the USA and outly-
ing areas compared to roughly 350,000 certified special educators (U.S. Department 
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of Education 2016). Paraprofessionals report responsibilities for large-group, small-
group, and one-on-one instruction in schools with children of all ages and disability 
categories (Carter et al. 2009). These are significant responsibilities and are contin-
gent upon appropriate training and supervision.

Under federal law, paraprofessionals are authorized to assist in the provision of 
special education and related services (IDEA 2004), yet there is doubt that para-
professionals receive adequate training and supervision for their responsibilities 
(Giangreco et al. 2010). In a systematic literature review examining the outcomes of 
paraprofessional-implemented educational practices and professional development 
strategies, Brock and Carter (2013) identified only 13 studies in which paraprofes-
sionals received any form of professional development on instructional practices. 
It is unclear the extent to which paraprofessionals are participating in professional 
development that is active, meaningful, and focused on the content they need in their 
daily practice (Garet et al. 2001).

Coaching with performance feedback has emerged as a particularly promising 
evidence-based practice for improving desired teaching behaviors (Cornelius and 
Nagro 2014; Fallon et al. 2015). Typical coaching with performance feedback inter-
ventions for paraprofessionals has ranged from brief verbal performance feedback on 
implementation of target strategies (Kim et al. 2017; Maggin et al. 2017) to 10-min 
coaching conversations after an observation (Ledford et al. 2017). Coaching conver-
sations included goal review (Ledford et al. 2017), modeling (Ledford et al. 2017; 
Maggin et al. 2017) and positive and corrective feedback (Kim et al. 2017; Ledford 
et  al. 2017; Maggin et  al. 2017). While coaching sessions were brief (5–10  min) 
across all studies, even brief coaching has been associated with stronger effects than 
traditional strategies such as didactic training and video modeling (Brock and Carter 
2013).

Innovations in Coaching for Paraprofessionals: Bug‑in‑Ear Coaching

Most paraprofessional coaching studies to date have used traditional coaching mod-
els, requiring the coach to be physically present with the paraprofessional. In recent 
years, technology has allowed new opportunities for coaching. One innovation, bug-
in-ear (BIE) coaching, holds particular promise for paraprofessional training. BIE 
coaching provides real-time, immediate feedback and support, while an adult works 
with a student or group of students. In most examples of BIE coaching, the coachee 
wears a small wireless device in the ear. A coach watches the coachee’s instruction 
from a different area of the room (e.g., Goodman et  al. 2008; Ottley and Hanline 
2014; Scheeler et al. 2018) or from a remote location via video conferencing sys-
tems such as Skype (e.g., Rock et al. 2014). Throughout the observation, the coach 
provides immediate feedback, suggestions, or prompts consistent with recommenda-
tions for effective performance feedback (Scheeler et al. 2004).

BIE coaching has been used to increase pre-service behavior analysts’ implemen-
tation of functional communication training (Artman-Meeker et al. 2017), pre-ser-
vice teachers’ use of evidence-based practices (Rock et al. 2014), general education 
teachers’ support of student self-monitoring (Owens et al. 2019), and families’ use 
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of communication strategies (Wacker et al. 2013). BIE coaching requires little to no 
time outside of the classroom, is easy to learn, and is unobtrusive during instruction 
(Scheeler et al. 2018).

Despite this promise, only one study to date (Scheeler et al. 2018) has used BIE 
coaching to support paraprofessionals. In this study, the coach (the teacher) was in 
the classroom with the paraprofessional receiving support. Distance BIE coaching, 
where the coach is at a remote location from the coachee, may hold particular prom-
ise for training paraprofessionals. By offering high-quality, in-the-moment coach-
ing to paraprofessionals without the time and cost of travel, a coach such as a dis-
trict educational or behavior specialist could substantially increase the number of 
paraprofessionals supported. To our knowledge, no studies have used distance BIE 
coaching to coach paraprofessionals.

Incidental Teaching and BIE Coaching

Incidental teaching (IT) is an evidence-based practice (Wong et al. 2014) in which 
adults modify a learner’s natural environment to enhance the learner’s motivation to 
use a target skill (Hart and Risley 1982; Fenske et al. 2001) and then use prompting 
and naturally occurring reinforcement to increase correct responding (McGee et al. 
1985). A substantial body of research has demonstrated the effectiveness of inciden-
tal teaching across a wide age range of learners and settings (e.g., Charlop-Christy 
and Carpenter 2000; Hart and Risley 1968, 1975; Kroeger and Nelson 2006; McGee 
et al. 1999; Schepis et al. 1982).

Incidental teaching is a highly individualized teaching method requiring rapid, 
sophisticated decisions about a child’s motivation and natural reinforcement oppor-
tunities. BIE coaching may be an ideal fit for such a complex intervention. BIE 
coaches could help paraprofessionals create appropriate opportunities for practice, 
provide well-timed prompting and reinforcement, and adjust teaching as necessary 
based on student response.

Self‑Advocacy as a Target Skill

Self-advocacy is a strengths-based outcome rooted in the US civil rights and dis-
ability rights movements (Test et al. 2005). It has been identified as a key compo-
nent of self-determination, the ability to guide meaningful choices about one’s own 
life (Field et al. 1998). A growing body of literature suggests a positive association 
between self-determination and outcomes into adulthood for individuals with disa-
bilities (Powers et al. 2012; Shogren et al. 2015; Wehmeyer and Palmer 2003). Self-
advocacy is a critical aspect of self-determination, focusing on an individual’s abil-
ity to communicate one’s wants and needs in acceptable ways (Wood et al. 2005). 
Self-advocacy has been identified as an important target for instruction for students 
with disabilities (Izzo and Lamb 2002).

The incidental teaching literature has established that communication skills for 
individuals with disabilities are ideally taught during naturally occurring circum-
stances (Miranda-Linne and Melin 1992). Given the daily instructional contact 
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between students with disabilities and paraprofessionals, paraprofessionals are in a 
unique position to teach students self-advocacy communications in authentic ways. 
Incidental teaching offers paraprofessionals the opportunity to embed meaningful 
instruction on self-advocacy skills during typical curricular experiences.

The purpose of the present study was to examine the effects of a BIE coaching 
package on paraprofessional use of incidental teaching to increase self-advocacy 
statements for students with developmental disabilities in K-12 classroom settings.

Two questions guided this study:

•	 Research Question 1: Does a BIE coaching package increase paraprofessionals’ 
implementation of incidental teaching as an instructional strategy for teaching 
self-advocacy statements to students with disabilities?

•	 Research Question 2: Does paraprofessional implementation of incidental teach-
ing of self-advocacy statements increase student use of target statements?

Method

Setting and Participants

This study was conducted at a private K-12 school located in the US Pacific North-
west, serving students with and without disabilities. Focal participants consisted of 
four adult-student dyads. The focus on self-advocacy skills was decided after col-
laboration with the school clinical director, who communicated that self-advocacy 
was a goal for all children in the school and that the school would appreciate help in 
how to best teach those skills. To identify potential participants, the school clinical 
director consulted with teachers and provided the researchers with a list of possible 
paraprofessional/student dyads. The students on the list were all identified as hav-
ing an Individualized Education Plan (IEP) and current IEP goals around self-advo-
cacy statements. The paraprofessionals all worked directly with one of the target 
students and were identified as likely to benefit from coaching on incidental teach-
ing. The final dyads were chosen based on scheduling matches with coach sched-
ules. Researchers collaborated with the classroom teachers of these dyads in order to 
identify the best activities and settings for the coaching sessions.

Dyad 1: Yara and Yolanda

Yara was a Caucasian female who had worked at the school for 4 years as a parapro-
fessional. She had a bachelor’s degree and no previous training in incidental teach-
ing. Yolanda was a 13-year-old, 7th-grade female student with diagnoses of autism 
and anxiety disorder. Yolanda received 1:1 support from a paraprofessional for half 
the school day in her inclusive classroom. Yolanda’s verbal language was age-appro-
priate; she spoke in full sentences and could ask and answer questions. Yolanda had 
three advocacy statements that were targeted in this study: “I don’t understand,” 
“Can you give me an example?”, and “Can you tell me what I did well?” All three 
statements were included in a self-advocacy goal on Yolanda’s IEP. Sessions for this 
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dyad took place during Yolanda’s writing class, a time when Yolanda received regu-
lar 1:1 support. Generalization sessions for Yolanda occurred in the same classroom 
later in the day during math class.

Dyad 2: Brianna and Bonnie

Brianna, a Caucasian female paraprofessional with a bachelor’s degree, had worked 
at the school for 1 year and had no previous training in incidental teaching. Bonnie 
was a 16-year-old, high school female with an educational diagnosis of autism. She 
received 1:1 paraprofessional support through the school day. Bonnie had very lit-
tle verbal communication and primarily used an iPad with the communication app 
ProloQuo2Go to communicate. The target self-advocacy phrase for her in this study, 
taken from her IEP, was asking “Where is it?” when she couldn’t find a desired 
object. Brianna and Bonnie’s sessions were held in Bonnie’s inclusive classroom 
during a work period where various functional life skills were targeted. Generaliza-
tion probes were collected in the school kitchen where Bonnie was learning how to 
make a snack.

Dyad 3: Gary and Gretta

Gary, an Asian male paraprofessional, had worked at the school for 4 years. Gary 
had a bachelor’s degree and no previous training in incidental teaching. Gretta was 
an 11-year-old, 5th-grade female student with an educational diagnosis of autism. 
She received 1:1 paraprofessional support throughout the school day in her inclusive 
classroom. Gretta had limited verbal communication, but she communicated orally 
using 1-3 word phrases. Her targeted advocacy statement, taken from her IEP, was 
“I need help,” communicated verbally. Gary and Gretta’s sessions took place during 
Gretta’s math class. Generalization sessions were conducted in the same classroom 
at a different time of day with different activities: art and reading.

Dyad 4: Polly and Pietra

Polly was a Caucasian female paraprofessional with a bachelor’s degree, who had 
worked at the school for 9 months. Polly, like the other paraprofessionals, had no 
previous training in incidental teaching. Pietra was a 5-year-old female in kindergar-
ten. Pietra was reported to have mixed receptive and expressive language disorder 
and speech articulation developmental disorder. She received 1:1 paraprofessional 
support in her inclusive classroom during times identified as areas of need, such 
as math. She communicated in full sentences. Her targeted advocacy statement for 
this study was “This is too hard,” a phrase identified as a self-advocacy goal on Pie-
tra’s IEP. Polly and Pietra’s sessions took place during pull-out math sessions. The 
pull-out sessions occurred in Pietra’s classroom, while the other students engaged 
in a group math activity. Due to the end of school year, no generalization probes 
occurred for Polly and Pietra.
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Coaches

Each team was assigned a coach from the research team to deliver the BIE coach-
ing. Coaches were second- and third-year doctoral students in special education. 
All four coaches were female. Three of the coaches were also board certified 
behavior analysts and had been coaching teachers and behavior technicians on 
behavioral strategies through a university applied behavior analysis program for 
at least 1 year. The fourth student had been a research assistant on a previous BIE 
study. Coaching assignments were made based on the alignment of coach avail-
ability with the requested session times of the dyads.

Materials

Each paraprofessional wore a wireless Bose Bluetooth Head Set Series 2 ear-
piece (BIE device) during each session, allowing two-way communication with 
the coach. The BIE device connected via Bluetooth with a WiFi-enabled iPod® 
Touch, provided by the research team. The iPod Touch was mounted on a C-series 
SWIVL Robot platform and provided the video feed for the BIE coaching as well 
as the audio connection between the paraprofessional and coach. The paraprofes-
sional wore a SWIVL marker on a lanyard around his or her neck which ena-
bled the camera on the SWIVL device to follow the paraprofessional if he or she 
moved around the classroom.

BIE coaching sessions were conducted over Zoom, a secure video conferencing 
technology. All Zoom connections were initiated from a university office approxi-
mately 1.5 miles from the participants’ school and used the university’s encrypted 
wireless network. Before each session, the coach initiated a Zoom meeting on a 
MacBook Air® laptop computer by sending a Zoom invitation link to the appro-
priate iPod using iMessage. The paraprofessionals accepted the Zoom meeting 
invitation on the iPod Touch; calls were connected using the school’s wireless 
internet. Three of the four classrooms had a dedicated internet router in the class-
room; only Yara and Yolanda’s classroom did not have a dedicated router.

All meetings were recorded and saved to the laptop computers using Zoom’s 
built-in recording software. Videos were collected and stored in compliance with 
federal laws. Additionally, all participants (or in the case of the students, their 
parents) signed consent and release forms authorizing the use of Zoom and the 
use of video recording for research purposes.

Dependent Measures

Paraprofessional Behavior

There were three dependent measures for paraprofessional behavior: percent-
age correct of incidental teaching components per session, rate of incidental 
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teaching trials implemented in a session, and number of trials with 100% correct 
components.

Percent Correct IT Components  Each incidental teaching trial had 2–5 possible 
components. Components included one motivating operation, one to three prompts 
depending on the student’s behavior, and one response to the student’s behavior. A 
component was scored correct if a paraprofessional implemented it independently 
and correctly. To calculate the percentage of correctly implemented incidental teach-
ing components per session, the number of correct components across all trials was 
divided by the number of expected components across all trials and multiplied by 100 
to calculate a percentage correct.

Rate of IT Trials  Count data were collected on paraprofessionals’ incidental teaching 
trials of each student’s target skill per session and then was divided by session time to 
calculate a rate of incidental teaching trials.

Trials with 100% Correct Components  The number of trials with 100% correct com-
ponents was counted per session. This count was used in determining when a parapro-
fessional had met mastery criteria for correct implementation of incidental teaching.

Student Behavior

There were two dependent variables for student behavior: rate of combined 
prompted and independent target self-advocacy statement(s) and rate of independent 
target self-advocacy statement(s) used by students per session.

Rate of Prompted and Independent Target Statements  Count data were collected on 
a student’s use of the target statement(s) per session, both prompted and unprompted. 
This was divided by session time to calculate rate of usage.

Rate of Independent Target Statements  The number of independent (unprompted) 
uses of the target statement for a student was divided by session time to calculate rate 
of independent target statements.

Technology Issues

All data were collected from video-recorded Zoom sessions. Technology issues 
occasionally occurred during sessions. These issues were addressed consistently 
during data coding. Periods in which both audio and video were frozen for more 
than 5  s were not coded and the time elapsed during the technology failure was 
recorded. If video slowed or froze, but audio continued and the coder could still 
discriminate what was happening, coding continued through the technology lapses; 
otherwise, these segments were not coded and the time lost was recorded. After the 
entire session had been coded, total time lost to technology was calculated and this 
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total was subtracted from session length. Primary coder session times were used in 
reporting technology issues.

Social Validity

Paraprofessionals were asked to provide feedback on their experience with BIE 
coaching through an anonymous online survey. The survey consisted of 9 questions 
rated on a 5-point Likert-like scale and 4 open-ended questions on various aspects of 
the intervention.

Research Design

A concurrent multiple-baseline design across participants was used (Ledford and 
Gast 2018), with the start of intervention staggered across time for the four dyads. 
The goal of this design is to show behavior change in a participant when and only 
when the intervention is implemented. Intervention continued for each participant 
until mastery criteria of 5 trials at 100% fidelity over two consecutive days and at 
least one independent use of the target phrase by the child across 2 days was reached.

Procedures

Introduction to Equipment

Prior to baseline, two researchers led a 30-min group meeting with the four par-
ticipating paraprofessionals. The researchers provided an overview of the study, 
introduced the BIE equipment, demonstrated how to set up the equipment, and pro-
vided each paraprofessional with a handout describing the steps for setting up the 
equipment. The target strategy (incidental teaching) and the focus of the intervention 
(self-advocacy) were not mentioned during this meeting.

During all study sessions, the paraprofessionals or their corresponding classroom 
teachers were expected to set up the BIE equipment. However, during most sessions 
a graduate student from the university was present to help with technology issues or 
to set up equipment if needed.

Baseline

During baseline, paraprofessionals were asked to interact with and provide 
instruction to the student as they normally would. Paraprofessionals were not 
told the specific behaviors being targeted by the study, although all paraprofes-
sionals were familiar with their student’s IEP goals, which included the target 
phrases. Approximately 5 min before the start of each baseline session, the para-
professional put on the BIE device and connected with the researcher on the 
iPod via the Zoom video conferencing technology. After greeting the paraprofes-
sional, the researcher paused the recording until the paraprofessional indicated 
to start the teaching session. The researcher then resumed recording, but did not 
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interact again with the paraprofessional until 20  min had elapsed. At this time, 
the researcher thanked the paraprofessional and ended the recording. No coaching 
was provided during baseline sessions.

BIE Teaching Package

Following baseline, a BIE teaching package was introduced. This was comprised 
of an initial 45 min training with the paraprofessional followed by BIE coaching.

Initial Training  After baseline, but before a participant dyad entered the coaching 
phase, the coach met individually with the paraprofessional for a 45-min introduc-
tion to incidental teaching. During this session, the coach shared a short Power-
Point presentation that included a definition of incidental teaching, a description 
of how it would help the paraprofessional and student, and an explanation of the 
components of incidental teaching. The coach reviewed the specific self-advocacy 
statement(s) the paraprofessional would be targeting. The coach and paraprofes-
sional brainstormed motivational operations to promote target skills and agreed 
on an individualized prompt hierarchy. The coach and paraprofessional then role-
played incidental teaching trials for the target behavior.

BIE Coaching  Because of several demonstrations in the literature that professional 
development without follow-up coaching is ineffective (Garet et al. 2001; Joyce 
and Showers 2002), we moved directly from the initial training to the coaching 
phase. During the coaching phase, coaches established a Zoom connection with 
the paraprofessionals approximately 5 min before the teaching session began. The 
coach greeted the paraprofessional and confirmed the incidental teaching plan for 
that session. The coach then paused the recording until the paraprofessional indi-
cated to start the teaching session. The coach resumed recording and provided in-
the-moment coaching to the paraprofessional via the BIE device for approximately 
20 min. (Sessions varied slightly in length, based on the natural end of activities 
during the session.)

During coaching sessions, each paraprofessional used incidental teaching by 
presenting a motivating situation, prompting their student to use the target com-
munication if necessary, and then naturally reinforcing the target statements. 
Paraprofessionals Yara, Gary, and Polly used the primary motivating operation of 
presenting difficult or unfamiliar work to evoke student target statements. Brianna 
placed learning materials out of sight as a motivating situation. Prompting strate-
gies were individualized based on each student’s learning history and in consulta-
tion with paraprofessionals. Yara used a least-to-most prompting hierarchy across 
all sessions. Gary used a most-to-least prompting hierarchy for the first session 
and a least-to-most hierarchy for all further sessions. Polly used a most-to-least 
prompting hierarchy across all sessions.

Consistent with best practice in effective performance feedback, coaches were 
instructed to provide feedback that was immediate, specific, constructive, and 
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purposeful (Cornelius and Nagro 2014; Scheeler et  al. 2004). Following correct 
implementation of individual IT components and complete trials, coaches generally 
provided immediate, behavior-specific praise (e.g., “You gave your student rein-
forcement right away when she advocated for herself. That was great!”). Following 
incorrect implementation of IT components and trials, coaches generally provided 
constructive or suggestive feedback for how to deliver the IT trial correctly (e.g., 
“Next time, after you present the difficult work, try pausing before giving your stu-
dent an immediate prompt.”). Coaches waited for a natural pause in communication 
between paraprofessionals and students before providing feedback. Occasionally, no 
natural pauses occurred and coaches either briefly interrupted the communication 
interaction to provide brief, general praise (e.g., “Nice job!”) or withheld feedback. 
All coaching feedback was purposefully targeted toward incidental teaching prac-
tices; no feedback was provided about unrelated teaching practices.

At the end of the coaching session, the coach thanked the paraprofessional for 
participation, provided a 1–2 sentence summary of the session, asked the parapro-
fessional if he or she had any questions, and reminded the paraprofessional that she 
would send a follow-up email. Due to the paraprofessionals’ classroom responsibili-
ties, these discussions were brief. Within 24 h, the coach sent a follow-up email to 
the paraprofessional. The email followed a 5-step protocol based on Hemmeter et al. 
(2011).

Generalization

Probes were conducted for skill generalization at a different time of day and a dif-
ferent activity for each dyad. Classroom teachers were asked to identify a differ-
ent activity in which the targeted self-advocacy skill would be useful. For Yara and 
Gary, the generalization probes were conducted at the same location, but at a differ-
ent time of day and with a different activity. For Brianna, the generalization probes 
were conducted in a different setting with a different activity and at a different time 
of day. Due to the end of school year, no generalization probes occurred for Polly. 
Generalization session was conducted in the same manner as baseline sessions; no 
coaching was provided.

Maintenance

For three of the participants, maintenance probes were conducted to assess whether 
student and parabehaviors would continue in the absence of coaching. Maintenance 
probes were conducted in the same setting at the same time as the coaching sessions, 
but no BIE coaching was provided. For Yara and Brianna, two maintenance probes 
were collected, approximately 1 and 2 weeks after the coaching ended. For Gary, 
one maintenance probe was collected approximately 1 week after the end of inter-
vention. Because of the end of the school year, no maintenance data were collected 
for Polly.
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Interobserver Agreement and Treatment Fidelity

Interobserver agreement (IOA) was collected for a minimum of 25% of all sessions 
for each phase of the study for each participant. All coders were graduate students 
trained on the dependent variable coding system. To assess IOA, two coders inde-
pendently scored randomly selected videos. IOA was calculated using the point-by-
point agreement method with time-stamped counts whereby the number of agree-
ments that began within a 20 s window was divided by the sum of agreements and 
disagreements and then multiplied by 100 to obtain a percentage (Ledford and Gast 
2018). Each component of the incidental teaching trial was scored and included in 
the IOA calculations. IOA averaged 94% (range 60–100%) across all dyads and con-
ditions. The IOA means and ranges within the phases of each dyad are presented in 
Table 1. Analysis of video footage of the single session in which Brianna’s session 
received an IOA score of 60% revealed that technology issues were present through-
out the duration of the session; the SWIVL platform holding the iPod Touch repeat-
edly pivoted out of view of the dyad.

Treatment fidelity data were also collected on coach behavior. A checklist was 
used to code the following coach behaviors: (1) at start of session, coach confirms 
incidental teaching goal, including level of prompting and proposed motivational 
setups. (2) After coaching, coach thanks participant for observation and provides 
1–2 sentence summary of session. (3) Coach sends a follow-up email within 24 h of 
session. The first two steps were coded from the session video recordings. For the 
follow-up emails, coaches uploaded copies of the emails to a secure online folder; 

Table 1   Interobserver agreement of para/student behavior within dyads and phases

Dyad Phase Mean IOA (%) Range (%) % of sessions IOA 
collected

Yara and Yolanda Overall IOA 92 72–100 36% (8 out of 22)
Baseline 100 100–100 40% (2 out of 5)
Intervention 86 72–100 36% (4 out of 11)
Generalization and main-

tenance
95 89–100 33% (2 out of 6)

Brianna and Bonnie Overall IOA 91 60–100 50% (9 out of 18)
Baseline 100 100–100 57% (4 out of 7)
Intervention 82 60–100 60% (3 out of 5)
Generalization and main-

tenance
92 87–96 33% (2 out of 6)

Gary and Gretta Overall IOA 99 97–100 42% (8 out of 19)
Baseline 100 100–100 40% (4 out of 10)
Intervention 97 97–97 40% (2 out of 5)
Generalization and main-

tenance
100 100–100 50% (2 out of 4)

Polly and Pietra Overall IOA 95 85–100 33% (6 out of 18)
Baseline 100 100–100 25% (3 out of 12)
Intervention 90 85–94 50% (3 out of 6)
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fidelity to this step was confirmed by the presence of the email files. Treatment 
integrity as measured by the fidelity checklist and email review was 99% across all 
coaches.

Results

Sessions were scheduled for 20  min, but session length varied due to technology 
issues or the natural flow of activities. Average session length was 20 min, 22  s 
(range 16 min, 10 s–24 min, 8 s).

Paraprofessional Behavior

The results of the BIE coaching package on paraprofessional behavior are shown in 
Fig. 1, which displays both the percent of correctly implemented IT components in 
each session (line graph) and rate of IT trials presented by a paraprofessional in each 
session (bar graph).

Yara

Yara did not implement any IT trials during baseline. In her first intervention ses-
sion, she delivered a rate of .15 trials/min, implementing 71% of IT components 
correctly. On day 2, Yara implemented only one IT trial (.07 trials/min) with 0% of 
components implemented correctly. On this day, Yara reported she felt sick. Addi-
tionally, there were over 8 min lost to technology issues during the session, resulting 
in only 14 min of codable time. The dyad subsequently moved to a different location 
in the classroom, which improved the internet connection. Yara gradually improved 
her implementation accuracy and met mastery criteria after 11 coaching sessions.

Brianna

Brianna’s rate of IT trials for the targeted self-advocacy phrase during baseline was 
zero. Her rate increased to .63 trials/min on the first day of intervention and aver-
aged .59 trials/min (range .44–.69) over the remainder of the coaching sessions. Bri-
anna implemented 90% of IT components correctly during the first day of coaching 
and averaged 94.8% (range 86–100) over the remaining coaching sessions. Brianna 
met mastery criteria after five coaching sessions. She continued delivering IT trials 
during generalization and maintenance sessions, averaging a rate of .43 trials/ min 
(range .35–.47). She also demonstrated 100% correctly implemented IT components 
across all generalization and maintenance sessions.

Gary

Gary did not implement any IT trials for the targeted self-advocacy statement 
during baseline. During the first day of coaching, Gary delivered IT trials at a 
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Fig. 1   Incidental teaching (IT) trials delivered by paraprofessionals. The line graph represents percentage 
of IT trial components delivered correctly. The bar graph represents rate of IT trials delivered per minute
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rate of .62 trials/min and continued using IT trials at an increased rate throughout 
intervention, averaging .64 trials/min (range .55–.76). Gary implemented 98% of 
components correctly on the first day of coaching and 100% of the components 
correctly on day 2. Gary met criteria after 5  days of coaching. Gary’s rate of 
IT implementation remained high during his maintenance session (.54 trials/min 
with 100% of IT components delivered correctly), but he did not appear to gener-
alize the skill, using only one IT trial across two generalization sessions for a rate 
of .04 trials/min.

Polly

Polly’s rate of IT trials for the targeted self-advocacy statement during baseline 
was zero. She implemented IT trials at a rate of .46 trials/min on the first day of 
coaching and averaged .42 trials/min across the remaining intervention sessions 
(range .31–.47). Polly averaged 97% correctly implemented components on her 
first day of intervention and stayed above 90% for the remainder of intervention. 
Polly met criteria after six sessions. Because of the end of the school year, data 
were not collected on maintenance and generalization for Polly.

Student Behavior

The results of the BIE coaching package on student behavior are shown in Fig. 2. 
The line graph represents the student’s rate of self-advocacy phrases, including 
prompted and unprompted phrases. The bar graph represents the rate of students’ 
independent use of self-advocacy phrases.

Yolanda

Yolanda did not use any of her self-advocacy target phrases during baseline, nor 
did she use them during the first 2 days of intervention. On the third day of inter-
vention, her rate of usage increased to .27 utterances/min and the rate gradually 
increased throughout intervention. Her average rate across all intervention ses-
sions was .26 utterances/min (range .14–.67). Yolanda first used a target phrase 
independently in Session 16. Her rate of prompted and unprompted use remained 
high during maintenance and generalization sessions (average: .57 utterances/
min) and she used target phrases independently in both generalization sessions 
for an average rate of .09 utterances/min.

Bonnie

Bonnie did not use her target self-advocacy statement during baseline. Her usage 
immediately increased on the first day of intervention, where she used the phrase 
at a rate of .63 utterances/min. Bonnie continued to use the utterance at a high 
rate throughout intervention, averaging .55 utterances/min (range .44–.64) across 
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Fig. 2   Student target communication behaviors. The line graph represents rate of prompted and inde-
pendent self-advocacy statements per minute. The bar graph represents the rate of independent self-advo-
cacy statements only made per minute
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intervention sessions. Bonnie increased her independent use of the phrase across 
intervention as well, utilizing the phrase independently at a rate of .10 and .15 
utterances/min respectively in the last two intervention sessions. Bonnie con-
tinued to use the phrase at well above baseline levels during generalization and 
maintenance sessions, maintaining an average rate of .42 utterances/min during 
those sessions.

Gretta

Gretta did not use her self-advocacy target phrase during baseline. Her rate imme-
diately increased to .61 utterances/min with the start of coaching and remained well 
above baseline levels for the remaining intervention sessions, averaging .63 utter-
ances/min (range .55–.71). Gretta first used the target phrase independently in her 
fourth session of intervention. Gretta’s rate of target phrase use during generaliza-
tion sessions was .035 utterances/min. She exhibited a high rate of independent use 
during maintenance (.32 utterances/min).

Pietra

Pietra did not use her self-advocacy target phrase during baseline. On the first day 
of intervention, Pietra’s rate increased to .46 utterances/min. She continued to use 
the phrase at an increased rate for the remaining intervention sessions, averaging .4 
utterances/min across intervention sessions (range .26–.47). She first used her target 
phrase independently in her fourth intervention session for a rate of .06 utterances/
min and increased her independent use of it in each of the remaining two interven-
tion sessions (.11 and .21 utterances/min).

Tau‑U Effect Sizes

Tau-U is an effect size estimate that can correct for trends present in single case data 
(Parker et al. 2011). It is considered preferable to other overlap statistics in single 
case design (e.g., Jamshidi et al. 2019). An online Tau-U calculator was used (Van-
nest et al. 2016) to calculate Tau-U for the rate of incidental teaching trials delivered 
per minute and for the percentage of IT trial components delivered correctly. Before 
calculating combined Tau-U statistics for each dependent variable, baseline condi-
tions were analyzed for trend. There was no evidence of trend in any baseline condi-
tion across any dependent variable; therefore, no baseline corrections were made. 
Combined Tau-U statistics for each dependent variable were calculated. Combined 
Tau-U was 1.0 (95% CI [0.68, 1]; p < .00) for rate of IT trials per minute and 0.98 
(95% CI [.67, 1]; p < .00) for percentage of IT trial components delivered correctly 
by the paraprofessionals. For student total target statements, combined Tau-U was 
1.0 (95% CI [.68, 1]; p < .00). For student independent target statements, Tau-U was 
0.36 (95% CI [0.05, 0.68], p = .02). With the exception of student independent tar-
get statements, which had a moderate effect size, all effect sizes were large.
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Social Validity

All paraprofessionals filled out the anonymous online survey about the BIE interven-
tion. Quantitative results can be seen in Table 2. Overall, paraprofessionals reported 
positive attitudes towards BIE coaching, improved ability to use incidental teach-
ing, and improved confidence in their abilities. All agreed they would recommend 
BIE coaching to others. In open-ended comments about the BIE method, several of 
the paraprofessionals mentioned it could be hard at times to listen to both the coach 
and their student, but that it got easier over time. They also mentioned enjoying the 
immediate feedback; one reported, “I didn’t have to wonder if I was doing some-
thing correctly.” The survey suggested that paraprofessionals found their relation-
ship with their coach to be positive. In open-ended questions, one paraprofessional 
expressed a desire for a more in-person aspect to the coaching process, particularly 
to get more familiar with the coach before “they are literally speaking in your ear.” 
Two paraprofessionals specifically mentioned the value of the email follow-up to the 
coaching sessions.

Discussion

This study investigated the effect of a BIE coaching package on paraprofessional 
use of incidental teaching to teach self-advocacy statements to four students with 
disabilities. With real-time coaching from a university-based coach, all four parapro-
fessionals successfully acquired this evidence-based practice. The four students also 
clearly benefited from incidental teaching. None of the students used their targeted 
self-advocacy statements in baseline, despite having self-advocacy goals for these 
statements on their current IEPs. After BIE coaching, all students practiced their 
target advocacy phrases on a regular basis and all used target phrases independently 
by the end of the intervention.

While all four paraprofessionals were successful in mastering incidental teach-
ing, they differed somewhat in how quickly they mastered the skill. In particular, 
Yara showed a more gradual rate of acquisition compared to that of the other three 

Table 2   Social validity results (1 = strongly disagree; 5 = strongly agree)

Social validity items Mean

I liked receiving coaching using bug-in-ear (BIE) 4.00
I found the BIE coaching helpful in improving my ability to use Incidental Teaching 4.50
I feel confident about my ability to use Incidental Teaching 4.75
I found the BIE feedback distracting while I was trying to teach 2.00
I found the technology (i.e., camera, earpiece, Swivl) distracting in the classroom 2.00
I felt involved in the decisions about how to implement Incidental Teaching with my student 4.75
I felt comfortable asking questions and discussing ideas with my coach 4.75
I would recommend BIE coaching to other teachers or students 4.25
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paraprofessionals. A possible explanation for this is that Yara’s student, Yolanda, 
was the only student in the study with more than one acquisition target. This may 
have significantly increased the complexity of the intervention for Yara and con-
tributed to a slower rate of acquisition. Future research should investigate whether 
paraprofessionals more easily master incidental teaching if only one target skill is 
identified during the initial acquisition phase.

This study contributes to the research on using BIE coaching in a school class-
room, providing the first demonstration of BIE paraprofessional coaching from a 
remote location. Distance BIE coaching allowed university-based coaches to pro-
vide live coaching to staff in the classroom without being physically onsite, reduc-
ing travel time for the coaches and reducing time outside of the classroom for the 
paraprofessionals. While this early stage of distance BIE research utilized coaching 
by researchers, there is great promise for expanding BIE strategies into the parapro-
fessional support provided by special educators (Scheeler et al. 2018). Once research 
establishes the successful use of distance BIE supervision, the expertise of district 
specialists, supervisors, mentors, community partners, or higher education faculty 
can be leveraged efficiently without regard to geographical distance.

While incidental teaching is widely accepted as an evidence-based naturalistic 
language strategy in early childhood (Odom et al. 2010), this is one of few studies 
to investigate incidental teaching in K-12 classrooms. A particular strength of the 
current study is the range of students who benefitted from the intervention. The four 
students ranged from kindergarten to high school and varied greatly in communica-
tion repertoires, with one highly verbal student and another using an AAC device to 
communicate simple requests.

Of particular interest in this study was the performance of BIE technology in a 
school environment, particularly in a school building that was nearly a century old. 
Overall, technology issues were relatively few: out of a total of 555 min of coaching 
time, we experienced approximately 10  min of technology problems. There were 
two sources of technology problems: connection issues and SWIVL issues. Connec-
tion issues were minor and primarily limited to one classroom. Existing wireless 
routers in three of the four classrooms boosted internet capacity. For the room with-
out a router, Yara’s classroom, there were several early BIE sessions with frequent 
connection problems. These issues were addressed in later sessions by having the 
dyad move to another part of the classroom. The other source of technical issues was 
the SWIVL robot, which occasionally unexpectedly swung the camera away from 
the dyad. The SWIVL robot was the most expensive item in the equipment used 
in this study, costing almost $500. We incorporated the SWIVL robot in this pro-
ject based on experience in a previous study investigating the use of BIE coaching 
in a preschool classroom (Artman-Meeker et  al. 2017). In that study, the teacher 
and the student moved around frequently and it proved difficult to keep the cam-
era on the dyad. The purpose of the SWIVL robot is to have the camera follow the 
teacher if she and the student move around in the classroom. In this study of a K-12 
environment, however, staying seated in one place during the coaching session did 
not present a problem for any of the dyads. Thus, the SWIVL robot did not end up 
being necessary and only contributed to potential technical issues. Thus, we would 
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recommend that educators carefully consider the necessity of a SWIVL robot, or 
other similar technologies, before adding it to a BIE technology package.

Our experiences in this study also highlight the necessity for technology invest-
ment, assessment, and testing in real-world settings. Researchers on this project 
worked closely with school leadership to ensure that rooms had adequate technology 
infrastructure to sustain the BIE coaching intervention, but all costs for BIE equip-
ment (aside from routers) was borne by the research team. Future research should 
attend to minimum technology requirements and the costs associated with each. 
Adequate time and personnel resources also must be considered. Our research team 
spent considerable time updating software, maintaining hardware, writing technol-
ogy help guides, and securely backing up data. As school-based technology becomes 
more widespread and affordable, leaders can make investments to ensure schools 
are ready to support innovations like BIE coaching within their broader technology 
infrastructure. This is especially important in rural schools with limited access to 
specialized coaching expertise.

Limitations

A potential limitation of this study is that the package intervention prevents the 
assessment of the separate effects of either of the two components: didactic training 
and BIE coaching, in increasing the use of incidental teaching by the paraprofession-
als. It is possible that didactic training influenced paraprofessional behavior with-
out the addition of BIE coaching. However, the importance of coaching as a critical 
component of successful professional development has been well established in the 
teacher education literature (Joyce and Showers 2002; Kretlow and Bartholomew 
2010; Scheeler et al. 2004), and thus, we felt justified in examining the effects of a 
package of didactic instruction followed immediately by coaching. Given the litera-
ture support for combining didactic instruction with coaching, it may be the appro-
priate time for the field to consider these two elements as one continuous process 
rather than as a package of discrete components.

While we included a treatment fidelity measure in our study, another potential 
limitation is that we collected limited procedural fidelity of the actual coaching that 
was conducted. We provided guidance on best practices delivering performance 
feedback using BIE for our coaches, but we did not measure their adherence to these 
practices. There is currently very little research on what BIE coaching should look 
like and how best practices in BIE coaching might differ from those of in-person 
performance feedback. Future research should examine what coaching behaviors 
contribute to the effective acquisition of new coachee skills when utilizing BIE tech-
nology and how BIE coaching implementation fidelity affects rates of coachee skill 
acquisition.

Finally, generalization is another potential limitation of the study. While all para-
professionals acquired incidental teaching strategies, one paraprofessional, Gary, did 
not generalize the skill. We hypothesize that Gary did not have enough response 
examples during his training and coaching to prepare him to carry out incidental 
teaching in new environments. Gary, more than the other paraprofessionals, utilized 
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an identical teaching activity from day to day and tended to use the same motivating 
situation for every trial. It is possible that Gary’s limited exposure to multiple exem-
plars of incidental teaching during the training and coaching phase led to difficulties 
in establishing generalized motivating situations for use of the target self-advocacy 
statement. Future research should examine the circumstances under which parapro-
fessionals generalize newly learned skills.

Directions for Future Research

This study opens several promising lines for future research. One area is the coach/
coachee relationship during BIE coaching. The importance of a collaborative rela-
tionship in successful coaching has been established in the coaching literature 
(Barton 2018), but the methods of establishing this relationship in BIE coaching, 
particularly when the coach is remote, need further investigation. Strategies to miti-
gate the impact of technology issues on the coach/coachee relationship should be 
a particular focus. Technology problems may have played a part in Yara’s slower 
acquisition of incidental teaching relative to the other paraprofessionals, particularly 
because the technology problems were most frequent during the first few coaching 
sessions. Yara and her coach may have had a more fragmented and less cohesive 
coaching experience than the other dyads, preventing a strong coaching relationship 
from developing. Ways to establish a healthy partnership between the remote coach 
and coachee before intervention starts so that inevitable technology disruptions do 
not disrupt the coaching relationship should be investigated.

Finally, additional research is needed on aspects of implementation that would 
support sustained use of BIE coaching for paraprofessionals. The current study 
relied on university-based coaches, which may limit generalization. Future stud-
ies should address: (a) who would serve as BIE coaches, (b) what kind of train-
ing would be needed for these coaches, and (c) how technological issues would be 
addressed in classrooms without external support. In many settings, special educa-
tors are responsible for the day-to-day supervision and training of paraeducators. 
However, special educators report feeling poorly equipped for this role (Douglas 
et al. 2016). We argue that paraprofessionals deserve the same attention to profes-
sional development as all members of the educational team and should have access 
to skilled, sustained, job-embedded coaching. BIE coaching may be a particularly 
effective approach given its usability during contact time with students. Special edu-
cators may be uniquely poised to offer BIE coaching support since they know the 
students and their contexts well. Future research should examine the ways educators 
or systems take up an innovation like BIE coaching and the benefits and possible 
consequences associated with implementation.
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Conclusion

Real-time coaching has been firmly established as an effective tool in helping edu-
cators learn how to implement evidence-based practices (Scheeler et al. 2004). The 
next step is to explore practical methods for providing this coaching to the para-
professionals who implement daily instruction in schools. This study capitalized on 
emerging technology and demonstrated one method of coaching paraprofessionals 
in the classroom: distance coaching via bug-in-ear technology. This method holds 
promise in making real-time coaching a non-intrusive and sustainable method for 
developing paraprofessionals’ use of evidence-based practices regardless of geo-
graphical distance from coaching resources.
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