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Abstract

Early childhood teachers play a critical role in the kindergarten readiness of preschool age children. Yet, they often receive
little and insufficient training in the use of evidence-based practices that can increase academic success and prevent undesired
behaviors. As a result, preschool teachers tend to use more exclusionary practices when disciplining students. A promising
strategy for developing the skills of preschool teachers is the use of bug-in-ear coaching, a coaching strategy where a trained
individual provides in-the-moment support to a teacher from a location outside of the classroom. This study examined bug-
in-ear coaching to support preschool teachers in using opportunities to respond during explicit math instruction. A multiple
baseline design across teachers was used to assess the impact of the intervention on the teachers’ rates of implementation
of opportunities to respond. Bug-in-ear coaching was associated with an increased rate of opportunities to respond for all
teachers during the intervention with a functional relation for two out of four teachers. All teachers’ rates of opportunities
to respond were below their intervention rates during maintenance. Further, teachers reported enjoying the intervention and
the opportunity given to improve their practices. Teachers also expressed their desire to have this level of coaching in their

centers.
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Early childhood education programs cater to the critical time
when young children first begin to learn about the world and
the people around them. During this time, it is essential to
support young children across all key areas of development
(Pianta et al., 2009). Preschool teachers play a critical role
in the support of young children’s development as their pur-
pose is to provide developmentally appropriate and engaging
environments and to intentionally address children’s indi-
vidual needs to support their learning, especially for children
from under resourced and impoverished backgrounds. To
remedy the different rates of kindergarten readiness between
students from low and higher socioeconomic backgrounds,
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Project Head Start was an initiative launched in 1965 (U.S.
Department of Health & Human Services, 2021). Beginning
as an 8-week summer program, Project Head Start sought to
provide preschool children from low socio-economic back-
grounds access to an early education to address their emo-
tional, psychological, social, health, and nutritional needs
(U.S. Department of Health & Human Services, 2021). This
program has since expanded into a national organization that
serves children and their families in urban and rural areas
across the 50 United States and territories. When early child-
hood centers and programs are tailored in ways that utilize
trained early childhood teachers, programs and practices can
often be implemented to improve services for children.
Unfortunately, not all early childhood centers and class-
rooms have teachers equipped to provide necessary and
developmentally appropriate support, and many children
are at risk of not being kindergarten ready and of receiv-
ing exclusionary practices (i.e., time-out, suspension, and
expulsion; Zeng et al., 2019). For a variety of potential rea-
sons (e.g., limited state funding, competing priorities), pre-
school teachers who work with young children often live in
states with a low bar for training and sub-par certification
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requirements (e.g., Early Childhood Education Certificate/
Credential Programs [requirement of a minimum of 120
clock hours], Child Development Associate; Whitebook
et al., 2018). While the organization is increasing efforts
to ensure more teachers have bachelor’s degrees, the cur-
rent lack of teacher training, specifically in evidence-based
instructional practices, and less than stringent qualification
criteria for preschool teachers is hypothesized as one rea-
son for the high rates of exclusionary practices received by
preschool students, particularly preschoolers of color (i.e.,
non-white students, Hubel et al., 2020).

Preschool to Prison Pipeline

Early childhood professionals are essential in the early child-
hood period as they have the opportunity to provide devel-
opmentally appropriate environments and respond to the
individual support needs of children to expand their learn-
ing. Unfortunately, not all early childhood environments are
equipped to provide such support, and many children are at
risk for receiving exclusionary practices (Myers & Pianta,
2008; Zeng et al., 2019). Research has found that as early as
preschool, children of color are more at risk than their peers
to experience bias from teachers and negative behavioral
outcomes.

In the 2017-2018 school year, Black preschoolers
accounted for 18.2% of the total national preschool popula-
tion but received 43.3% of one or more out of school sus-
pensions (Civil Rights Data Collection, 2021). Multiracial
preschoolers accounted for 4.1% of the total preschool popu-
lation but received 6.5% of one or more out of school sus-
pensions and Native American or Native Alaskan preschool-
ers accounted for 1.1% of the total preschool population but
received 1.7% of one or more out of school suspensions.
Black preschoolers were expelled at rates that were more
than twice (38.2%) of their total population (18.2%).

The state of Texas ranks high among other states as hav-
ing large rates of suspensions and expulsions beginning as
early as preschool. Texas schools reported 62,557 in-school
suspensions during the 2017-2018 school year among stu-
dents in preschool through second grade and over 7000 out-
of-school suspensions (Texans Care for Children, 2019).
More specifically, Black students in these early grades in
Texas were almost five times more likely to receive out-of-
school suspension and more than twice as likely to receive
in-school-suspension (Texans Care for Children, 2019). This
is particularly problematic given that suspensions and expul-
sions are associated with negative educational (academic
and social) and life outcomes possibly maintaining the
preschool-to-prison pipeline ([PtPP], Huang et al., 2021).
The PtPP can be defined as the policies, procedures, and
practices within schools and classrooms, whether overt or
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covert, that push students in a linear path out of school and
toward the criminal justice system starting as early as pre-
school (Green et al., 2018).

Fortunately, effective service delivery in early childhood
programs can aid in the prevention of exclusionary practices
such as time out and eventual suspension, and expulsion.
Yet preschool teachers are not required to hold certifica-
tion to deliver these services—and many do not—with the
result that students are being suspended and expelled from
preschool (Bueno et al., 2010; Early et al., 2007). This has
initiated a pattern that has a strong likelihood of continu-
ing throughout their schooling and leading toward negative
outcomes (e.g., drop-out, engagement in juvenile justice sys-
tem). Further, the challenge of classroom behavior manage-
ment contributes significantly to job dissatisfaction and often
factors into short tenures (Cassidy et al., 2011).

Having preschool teachers who are trained to effectively
teach young students and manage their behaviors becomes
even more critical given Texas’ new initiative for all-day
preschool that opens the enrollment cap across schools and
preschool centers across the state (Allen, 2019). Ideally, pro-
fessional development would be a part of every preschool
program’s budget, but most early childhood programs are
funded at very low levels and lack resources for intensive
teacher training. In fact, Hamre et al. (2017) noted that
most professional development utilizing evidence-based
training are typically funded through supplementary grants.
The 2019-2020 annual report for the Head Start organiza-
tion involved in this study confirms this trend, showing an
approximate $270,000.00 allocated for training and profes-
sional development expenses in an over $50 million budget.

Increasing Teacher Use of EBPs to Reduce
the use of Exclusionary Practices

Research has demonstrated that one under researched con-
tributor to the PtPP is teachers’ low rates and differential
use of evidence-based practices (EBPs; Gion et al., 2020;
Green et al., 2019, 2021). EBPs are strategies that result in
measurable academic and prosocial gains or benefits for the
population for whom they are applied. For a practice to be
regarded as an EBP, it must (a) be identified through and
supported by multiple high-quality studies using research
designs determining causality, and (b) be proven in studies
as having the highest impact on improving student outcomes
(Cook & Odom, 2013). Better teacher training and support
on the implementation of EBPs can increase teacher use of
EBPs which yields decreases in teachers’ use of exclusion-
ary practices.
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Opportunities to Respond

Teacher use of EBPs such as opportunities to respond
(OTR), have been shown to increase desired student behav-
iors and decrease undesired student behaviors (Simonsen
et al., 2008). Unfortunately, many classroom teachers have
not been taught how to implement EBPs with fidelity or
at the recommended rates to match students’ needs (Kern,
2015). OTR can be defined as any teacher behavior that
provides opportunities for students to actively respond to
academic or behavioral material or requests (e.g., answer-
ing questions, counting aloud, physical demonstration; Com-
mon et al., 2020). When implemented at recommended rates
(at least 3 per min), OTR can increase students’ academic
achievement and prosocial behaviors (Kern & Clemens,
2007).

Bug-in-Ear Coaching

A promising strategy for developing the skills of preschool
teachers is the use of bug-in-ear coaching (BIE), a coaching
strategy where the coach is providing in-the-moment sup-
port from a location outside of the classroom. BIE coaching
has been characterized by teachers wearing a small discrete
earpiece to receive live coaching sessions as they practice
a new skill. BIE methods are sometimes perceived as intru-
sive and resource intensive; however, research indicates the
immediacy of feedback received using this coaching method
yields quick and effective results (Owens et al., 2020; Rosen-
berg et al., 2020). Further, BIE coaching has evolved from
coaches being in a different area of the room (e.g., Scheeler
et al., 2018) to allowing the coach to provide feedback from
remote locations via video conferencing systems saving time
and money (e.g., Coogle et al., 2018).

BIE methods have been implemented and assessed in
various settings and with individuals in various education
roles. For example, Ottley and Hanline (2014) used BIE to
coach early childhood teachers to meet the communication
needs of preschool children. Findings indicated teachers
improved in at least one communication strategy given the
large effect sizes for most participants. A similar study,
conducted by Coogle et al. (2018), demonstrated that nov-
ice early childhood special education teachers’ use of com-
munication practices increased when provided coaching
through a web-based BIE coaching model. BIE methods
have also been implemented in K-12 settings. For example,
Owens et al. (2020) used a tiered teaching intervention
package consisting of BIE coaching to assess the fidelity
of four general education teachers’ strategy assistance for
students with persistent off-task behavior. Findings indi-
cated there was a functional relation between the interven-
tion package and each teachers’ implementation fidelity.
Paraeducators have also been showed to benefit from BIE

coaching. Rosenberg et al. (2020) assessed the effect of a
BIE coaching package on paraeducators’ use of incidental
teaching for teaching self-advocacy skills to students with
disabilities. Results of the study demonstrated the parae-
ducators increased in their accuracy and rate of incidental
teaching and students increased their self-advocacy skills.
As summarized by these few studies, research examin-
ing the effects of BIE coaching is a promising means for
providing practitioners with in-vivo coaching within the
natural classroom setting because it enhances the quality
and quantity of instructional strategies that can be embed-
ded into teachers’ routines.

Current Study

According to Hamre et al. (2017), most professional devel-
opment studies include methods for observation (59%) and
verbal feedback (58%), many include modeling (35%) and
written feedback (22%), and less frequently used meth-
ods include side-by-side verbal support (6%) and role-play
(4%). Hamre et al. (2017) acknowledged progress in devel-
oping more systematic professional development including a
model of practice-based coaching developed for Head Start
by the National Center on Quality Teaching and Learning.
However, they also noted that simply providing programs
with a coaching model would not automatically lead to effec-
tive coaching. The researchers advocated training that would:
(1) Target specific, focused teaching practices; (2) Be suffi-
ciently intense to change practice; and (3) Use strategies most
likely to change classroom behavior. Unfortunately, much of
the training provided to teachers does not have this type of
focus (Hamre et al., 2017). With Hamre et al.’s, (2017) three
research-based recommendations for effective professional
development in mind, we developed the current study.

The purpose of the study was to demonstrate the ben-
efits of a real-time, bug-in-ear coaching model as a form
of teacher coaching in early childhood education. The lack
of an effective service delivery model (e.g., the model
for instruction and classroom and behavior management
adopted by the early childhood center) where evidence-
based practices are implemented has significant implications
for the discipline and provision of appropriate interventions
and identification of young children with and at-risk for aca-
demic failure, served within early childhood programs. The
following research questions were addressed:

What are the effects of BIE technol-
ogy on early childhood teachers’
implementation of recommended
rates of opportunities to respond?

Research Question 1
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Research Question 2 To what extent do early childhood
teachers continue to increase or
maintain their rates of OTR after the

BIE technology is removed?

Method
Participants
Centers

Head Start centers within a Head Start Organization in
an urban region in Texas were targeted and solicited for
participation. The Head Start organization was targeted
for participation because they serve a large population of
students of color. Further, preschool centers are a largely
under researched area in terms of teacher use of EBPs for
the prevention and reduction of exclusionary practices that
lead to the PtPP in early childhood centers.

Centers included in this study served infant, toddlers,
and preschool children ages 2-5 years old with 100% of
students from low socio-economic status homes (i.e.,
families of four must have a total household income at or
below $25,750), and enrolled 98.5% of students of color
(i.e., non-white students) across approximately 38 stand-
alone centers or embedded locations across the geographi-
cal region. Teachers across four centers were identified as
meeting the inclusion criteria (i.e., early childhood teacher
of record) and upon Institutional Review Board approval
were invited to participate in the study.

Teachers

Fifty general education teachers across the four Head
Start Centers met inclusion criteria and were invited to
participate through email. To maintain consistency across
observations and allow for generalizability, all classroom
observations were conducted during math whole group
or circle time in classrooms for children aged 3-5. Four

teachers, all belonging to the same center, participated in
the study.

All four teachers identified as female and Black. The
mean years of teaching experience across teachers was
12 years (SD=9.77; range: 1 to 26 years). One teacher
held a High School diploma, two teachers held an Asso-
ciate degree, and one teacher held a Bachelor’s degree
(Table 1).

Students

Forty-four students assented and participated in the study.
Student demographic data (i.e., race and gender) for all stu-
dents was provided by the center at the end of the school
year. Of the 44 students across all classrooms, 77.2%
(n=34) were African American and 22.7% (n=10) were
Hispanic. Twenty-two (50%) students were female, and 22
(50%) students were male. There was a mean of 11 students
per classroom (Range =10 to 12 students per classroom).

Materials

Teachers were equipped with the technology that was used
to conduct observations and coaching sessions. Each of the
participating teachers were provided an iPad, a Swivl, ear-
buds, a tripod, and charging and connecting cables. iPads
were installed with applications (i.e., Swivl and Zoom) to
be used during sessions. Teachers were also supplied with
detailed instructions to operate the electronic devices and
troubleshoot (if needed) the technology.

Dependent Variable and Data Collection

The primary dependent variable was teachers’ implementa-
tion of group OTR at a minimum rate of 3 per minute. For
the study, a group OTR was recorded if the teacher pro-
vided an OTR without explicitly calling on a student prior
to or immediately after providing the OTR. For example, the
question, “How many squares do you see?” could have been
answered by any student in the class. Individual OTR (e.g.,
“Alanna, show me the number five?”’) were not recorded.

Table 1 Teacher demographic

. . Participant Highest degree Years of teach- Gender Race
information ing experience
AA Degree in EC Education 1 Female Black
2 AA Degree in Early Childhood Education+ some college 26 Female Black
and child development courses
3 High school + some college and child development courses 16 Female Black
Bachelor's Degree 5 Female Black

This table describes the demographic information for participating teachers
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Data collection for this measure were limited to academic
OTR. As such, data were collected when the teacher pro-
vided OTR for academic content, rather than behaviorally
related content to reflect its primary use (Kern & Clemens,
2007). All types of OTR were coded (e.g., verbal responses,
non-verbal responses, response cards).

Using a beta version of the electronic data collection tool,
Self-Equity Evaluation and Data Analysis Tool (SEEDAT),
data collectors were trained to track the frequency of OTR
during teacher direct instruction. Data were collected during
direct, teacher-led, math instruction (including carpet time
and circle time). Data were not collected if students were
working independently (i.e., independent work, seat work,
or centers). Due to the varied length of time allotted for math
instruction across teachers, observations were conducted in
15-min increments.

Interobserver Agreement

Data collectors were hired to perform direct observation data
collection during video recorded classroom observations.
Six data collectors (i.e., three undergrad students, one doc-
toral student, and one research assistant holding a PhD, and
one assistant professor) were trained to code for OTRs and
were required to achieve an overall interobserver agreement
(IOA) of at least 80% with the primary researcher (i.e., first
author) on four different training videos during a 5-h train-
ing session. During the training, data collectors (a) were
taught the operational definitions of OTR with examples
and nonexamples; (b) were provided instructions for how
to collect data using a paper-and-pencil coding system and
SEEDAT; and (c) watched four videos of teacher-led instruc-
tion and practiced the coding system. IOA was calculated by
dividing the smaller number of recorded occurrences by the
larger number of recorded occurrences and multiplying by
100 (smaller number/larger number X 100).

After meeting at least 80% IOA during video practice,
data collectors completed Part 2 of training (i.e., practice
in vivo). In vivo practice was held in the participating teach-
ers’ classrooms during a reading/language arts instructional
period. Each data collector observed one 30-min session
with the primary researcher, in which IOA rates were calcu-
lated once more. If IOA was above 80%, the data collector
began independently collecting data. If a data collector’s
I0A fell below 80%, they were retrained using the training
videos and debriefed on disagreements until minimal per-
centages were met. The main reason for retraining was data
collectors were confused between teachers providing OTR
and teacher scaffolding for the same OTR.

Reliability through IOA was collected across all observa-
tions. IOA for OTR across baseline was 84.36%, 85.36% for
intervention, and 83.45% for maintenance.

Experimental Design

A multiple baseline design across teachers was used to
determine whether the BIE coaching method (Horner &
Baer, 1978) would increase teacher use of OTR during
math instruction. The teacher with the most stable and
lowest baseline level entered the intervention phase first.
When the first teacher demonstrated a consistent increase
in use of EBPs across at least three intervention sessions,
the second participant with the most stable and lowest
baseline level entered the intervention phase. This pro-
cess was repeated with the remaining two teachers. The
intervention phases concluded after five coaching session
and a maintenance phase commenced.

Analysis

Visual analysis was used to view and inspect sessions in
each condition for all four participants. Through visual
analysis determinations about each participants’ behavior
changes can be observed based on their data. When the
intervention (i.e., the bug-in-ear) is implemented, there is
the possibility of a potential demonstration of effect (Led-
ford et al., 2017). This type of analysis is typically critical
for formative evaluations. As part of the visual analysis,
the percentage of non-overlapping data points (PND) was
calculated by dividing the number of data points that do
not overlap by the total number of datapoints. That out-
come was then multiplied by 100 to create a percentage.
The effect size between baseline to intervention, and then
baseline to maintenance were measured using Baseline-
corrected Tau with the Kendall rank correlation method
(Tarlow, 2017). The pretest for the baseline trend was
adjusted if significant.

Procedures
PD/Initial Training

Before data collection, all teachers who were invited to
participate in the study attended an 8-h in-person group
professional development training, in which teachers
learned from the primary researcher, how to implement
three evidence-based classroom management techniques
(i.e., OTR, general praise, positive specific feedback)
through explicit instruction, video and face-to-face mod-
eling, and guided practice. The primary researcher is the
first author of the paper and holds a current Texas special
education certification, is an associate professor of special
education, has three years of public-school teaching expe-
rience, and conducts research and teaches undergraduate
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Fig. 1 Multiple-baseline across
participants
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and graduate students on the use of evidence-based prac-
tices to reduce discipline disparities. Specifically, teachers
were taught how to identify and implement each evidence-
based practice and the recommended rates of implementa-
tion as identified by research to increase academic achieve-
ment and prosocial behaviors (Fig. 1).

@ Springer

8 10 12 14 16 18 20 22 24 26 28

Sessions

Baseline

During baseline, each teacher was recorded during their
15-min math lesson. Five minutes prior to their math period,
teachers would use their iPad to log into Zoom, where a
data collector would be waiting to record their instruction.
At the designated time, teachers would begin teaching their
lesson and the data collector would begin recording. Teach-
ers would continue their lesson as usual. At the end of the



Early Childhood Education Journal (2024) 52:1107-1119

113

15-min lesson, the data collector would stop the recording
and end the Zoom meeting.

Intervention

During the intervention, two coaches (i.e., research assis-
tant and primary researcher) randomly assigned to a spe-
cific teacher implemented five 15-min coaching sessions
using BIE. Five days was determined as the length of the
intervention due to single-case research design standards for
the number of data points necessary (i.e., 3-5) to determine
a pattern of behavior (Ledford & Gast, 2018). The coach-
ing sessions were held at least once a week. If the teachers’
schedule allowed for multiple observations in one week, up
to two sessions were conducted. Each session was recorded
to allow for later data collection. The research assistant was

Fig.2 Sample of coaching
feedback E-mail

Hello (insert teacher name),

a post-doctoral researcher with a B.Ed. in English and Social
Studies, M.Ed. in Curriculum and Instruction, and Ph.D. in
Educational Leadership and Policy Studies, working under
the mentorship of the primary researcher and had 4 years
teaching experience. The primary researcher’s background
was given in the PD/ Initial Training section above.

The intervention included the coach watching their
assigned teachers’ live math instruction and providing incre-
mental prompts through the teachers’ earpiece with a follow-
up email at the conclusion of the session (see Fig. 2). The
coaching protocol included the following steps: First, prior
to starting their first session, teachers were reminded that
the purpose of the coaching sessions were to increase their
use of OTR to the recommended rate of 3 OTRs per minute.
Second, while observing the teacher in-vivo, the coach set
an interval timer for 15 s to prompt teachers to use an OTR.

Sample of Coaching Feedback E-mail

As previously mentioned, the goal of the coaching sessions is to increase your rates of asking
questions (OTRs) to the rates that are validated by research to improve student academic
achievement and behavior. The goal rate is 3 questions per minute.

The feedback below is based on your coaching session from this morning.

FEEDBACK SUMMARY

Target rate (3 per minute) of Opportunities to Respond (OTR) met? Yes. Your rate was 3.0 OTR
per minute given the 15-minute observation.

Total prompts given (How many times I said “Question” in your earpiece): 6.

Positive Specific Feedback:

o This is the highest your rate has been! Keep up the great work!

o Your rate of asking questions were consistent and great, you asked a combination of whole

group and small group questions relevant to class content.

® During this session, students counted with you, students interacted with objects, and students

verbally answered questions. Continue to think about how to provide whole group OTRs in

different ways to keep the students engaged.

o [t seemed like you prepared your questions ahead of time, this helped you keep consistency in

terms of asking whole-group questions.

Recommendations for Improvement:
e By asking questions to the whole class, you are increasing all students’ opportunities to

engage in the lesson. Further, by asking questions to all students you can reduce the time that

a single student could engage in off-task behaviors.

®  Other ways to provide various types of OTRs = thumbs up/ down, raise your hand if..., stand

up if..., point to..., show me...

o Continue to plan and write out the questions and response types before the lesson if you are

not already doing so. To reach the recommended rate during a 15-minute lesson, you want to

ask at least a total of 45 content related questions.

Comments:

1 understand we had some technical issues in the beginning of the lesson, but you did an excellent job

of asking whole group questions. Great job!

Please let me know if you have any comments, questions, or concerns!

Sincerely,
Coach (insert name)
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Every 15 s, the coach would say the word “Question” in the
teacher’s earpiece prompting them to ask a question to the
class about what they were teaching. If the teacher already
implemented the minimum number of OTRs on their own
within the 15 s interval or 1-min interval, the coach did not
prompt the teacher during that interval. Third, immediately
after each coaching session, the coach provided written
feedback through e-mail to the teacher with the teacher’s
rate of OTR, number of coaching prompts given during the
session, positive specific feedback, and recommendations
for improvement.

Maintenance

During maintenance, each teacher was recorded during their
15-min math lesson using the same steps identified during
the baseline phase.

Procedural Reliability

100% (n=20) of coaching videos were coded by the data
collectors to ensure procedural reliability. When watching
each intervention session, data collectors indicated whether
the coach (1) was present, (2) on-time, (3) gave prompts
within the correct interval, and (4) provided a feedback
email to the teacher. Procedural reliability was 100% across
all coaching sessions.

Results
Teacher Implementation Fidelity

As seen in Fig. 1, for each of the participants, the X axis was
the rate of teacher delivered OTRs and the Y axis was the
number of sessions. For the visual analysis, there were three
conditions completed (i.e., baseline, intervention, and main-
tenance), meaning that there were two potential demonstra-
tions of effect (i.e., baseline — intervention, intervention —
maintenance). Participant 1 was in baseline for 10 sessions,
Participant 2 was in baseline for 12 sessions, Participant
3 was in baseline for 18 sessions, and Participant 4 was in
baseline for 20 sessions. The average amount of time all the
participants were cumulatively in baseline was 15 sessions
(SD=4.76). After the participant’s baseline stabilized, they
each received the bug-in-ear intervention for five sessions.
Then participants 1, 2, and 3 were in maintenance for five
sessions.

For Participant 1, baseline was relatively stable with
mean rates of OTR 0.40 (SD =0.28; Range 0—0.82) and
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a relatively small increasing trend. During intervention,
there was a clear level change and a strong increasing
trend. During the intervention, the mean rates of OTR
was 1.80 (SD =0.54; Range 1.28-2.61). Between base-
line and intervention, there were no points overlapping
(PND =100%). During maintenance, there was a clear
level change and data were moderately variable with a
flat trend. Mean rates of OTR were 1.16 (SD=0.42;
Range 0.55-1.63). The PND between the intervention and
maintenance sessions was 40% (two non-overlapping ses-
sions divided by five total sessions*100). When analyz-
ing effect size, from baseline to intervention tz-=0.69
(SE=0.26) and between baseline to maintenance
Tgc=0.58 (SE=0.30).

For Participant 2, baseline was slightly varied with rates
of OTR ranging from O to 1.27 (M =0.68; SD=0.33) and a
flat trend. The intervention sessions were again relatively
stable, with a slight increasing trend (M =2.82; SD =0.39;
Range 2.40-3.38). The PND between the baseline and
intervention sessions was 100%. For the maintenance ses-
sions, date were relatively stable, 1.20 to 1.71 (M =1.48;
SD =0.19), with a slightly decreasing trend. The PND
between the intervention and maintenance sessions was
100%. For the effect size, from baseline to intervention
Tpc=0.66 (SE=0.26) and between baseline to mainte-
nance tg-=0.64 (SE=0.26).

For participant 3, there were little to no differences
between the baseline, intervention, and maintenance ses-
sions, with datapoints greatly varied. In the baseline ses-
sion, rates of OTR were varied, ranging from 0 to 1.53
(M =1.00; SD=0.69), and had a flat trend. Interven-
tion rates and trend were similar (M =1.91; SD =0.74;
Range 1.02-2.67). Due to similarities in the rates of OTR,
PND between the baseline and intervention sessions was
0%. The maintenance sessions were also highly varied
(M=1.84; SD=0.75; Range 1.11-2.06), had high overlap
in OTR rates with the intervention sessions (PND =0%),
yielded a decreasing trend. The effect size from baseline
to intervention was tg-=0.36 (SE=0.28) and between
baseline to maintenance it was tg-=0.39 (SE=0.27).

The final participant, Participant 4, also had varied
data with high rates of overlap between the baseline and
intervention sessions. For the baseline sessions, the rates
of OTR implemented ranged from O to 2.86 (M =1.15;
SD =0.77) and yielded an increasing trend. For the inter-
vention sessions, the rates of OTR implemented ranged
from 1.55 to 3.80 (M =2.61; SD=0.84) yielding an
increasing trend. To demonstrate the high rates of overlap,
PND was 20%. In addition, the effect size from baseline to
intervention was t5-=0.32 (SE=0.27).
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Table 2 (continued)

(5

I liked my feedback emails they helped me a lot

Participant Response

What did or didn’t you like about the feedback emails?

Question

Springer

The feedback was positive at times

The emails were informative

I ENJOYED the feedback emails. I work better when I can see what I’m doing and how I can

improve

This table describes the participants response provided through the social validity questionnaire

Social Validity

Teachers completed a social validity questionnaire using
eight open-ended questions at the conclusion of the study
to determine usefulness and effectiveness of the interven-
tion. All teachers reported favorable associations with the
study and strongly expressed their appreciation for the
feedback given during the intervention phase. However,
teachers cited issues with technology being their most
unfavorable concern. See Table 2 for teacher responses.

Discussion

The purpose of this study was to demonstrate the benefits of
a real-time, BIE coaching model as a form of teacher coach-
ing in early childhood education with the overall goal to
assist in the reduction of teachers’ dependence on exclusion-
ary practices (e.g., time-out, suspension, expulsion) and ulti-
mately reduce preschool students’ entry into the PtPP. The
results of this study align with previous research demonstrat-
ing BIE technology can assist in increasing early childhood
teacher use of targeted practices (Ottley & Hanline, 2014).
Results also align with previous research indicating mixed
effectiveness of the BIE technology. For example, while
two teachers in the study demonstrated a functional rela-
tion between BIE and their rates of OTR, the third teacher’s
data remained variable during all three phrases of the study,
like results found in Ottley and Hanline (2014). The fourth
teacher’s data were trending upward but due to attrition,
maintenance data could not be collected, and a functional
relation could not be assessed. Nonetheless, research focused
on early childhood education programs suggests that when
these programs provide continuous learning opportunities
to early childhood teachers, they are more likely to have
teachers who can demonstrate higher quality instruction that
enhance children’s learning (Ehrlich et al., 2018).

Most encouraging is the social validity data from the
participating teachers. The teachers indicated that the
BIE coaching model was helpful to improving their teach-
ing practices. Further, they perceived students were more
engaged in the lesson during the intervention phase. These
findings have potential implications for early childhood
teachers’ recruitment, retention, and job satisfaction (Cram-
mer & Cappella, 2019; Wells, 2015).

Limitations

As with all research, the study is not without limitations.
First, the study was conducted during the 2021-2022 aca-
demic year, affected by a Pandemic, and when schools
were beginning to ease back into in-person instruction for
children. This time was indicative of several COVID-19
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precautions and protocols from the participating centers and
the University Institutional Review Board. Second, the use
of technology in classrooms was a challenge. The Swivls
were not always placed in appropriate locations to see all
students and teachers properly, teachers would accidently
mute the audio on the iPads, earpieces fell out of some
teachers’ ears, some buildings had unstable internet that
yielded momentary delays or interruptions during sessions,
and there were untimely software updates. Third, Teacher
3 could not complete her maintenance observations due to
an injury that did not allow her to return to work for the
remainder of the year. Fourth, student attrition across years
made it difficult to compare data from year to year (e.g., pan-
demic related, mobility). Therefore, student academic data
were not assessed in the study. Fifth, the quality and level
(e.g., factual, interpretive/inferential, analytical, critical,
creative) of questions were not notated in the study. Future
research should seek to include various types of questions
when implementing OTR.

Recommendations for Practice

Given the results of the study, there are two critical rec-
ommendations for practice. First, preschool teachers would
greatly benefit from professional learning and ongoing
coaching on the use of EBPs. All teachers in the study dem-
onstrated a desire to learn more about effective practices for
increasing students’ academic achievement and prosocial
skills. Further they all communicated their appreciation for
the live coaching support and feedback cycle. As in many
k-12 grade settings, a designated instructional coach (e.g.,
doesn’t split roles) can be utilized to support the ongoing
cycle of coaching and feedback required to improve teach-
ers’ practices and in turn yield positive student outcomes.
Second, early childhood centers should set aside more funds
to support teacher development. Having preschool teachers
who are trained to effectively teach young students, with or
without disabilities, and manage their behaviors becomes
even more critical given Texas’ new initiative for all-day pre-
school that opens the enrollment cap across schools and pre-
school centers across the state. Ideally, professional develop-
ment would be a part of every preschool program budget, but
most early childhood programs are funded at very low levels
and lack resources for the kind of support previously recom-
mended (Hamre et al., 2017). In fact, Hamre et al. (2017)
noted that most professional development utilizing evidence-
based training were typically funded through supplementary
grants. The 2019-2020 annual report for the participating
Head Start organization in this study confirmed this trend,
showing just $279,129 allocated for training and profes-
sional development expenses in an over $50 million budget.

Recommendations for Research

Due to the varied results from the BIE technology interven-
tion, there are multiple recommendations for this research.
First, it is important to replicate this work, and potentially
replicate this work with a larger sample size, which could
welcome different research methods. For example, future
research could design a randomized control trial, where
teachers are randomly assigned into either an experimental
(i.e., bug-in-ear intervention) or control group (i.e., busi-
ness as usual). If conducted with high levels of validity, this
future research could help us determine whether the bug-in-
ear-intervention potentially caused increased rates of teacher
OTR implementation and could potentially help researchers
link the bug-in-ear intervention to other teacher and student
outcomes.

Second, this research study was purely focused on
the rate teachers implemented OTR in their classrooms.
Future research could focus on measuring how the students
responded to the increased use of OTR, specifically ana-
lyzing student outcomes such as academic achievement or
behavioral changes. These data could help us better under-
stand the effectiveness using increased rates of OTR in the
classroom and could help us better understand whether
the BIE technology was associated with student outcomes
through changes in teacher practices.

Data from this study demonstrate the importance of
investing in coaching supports for early childhood teach-
ers and their desire for support with effective classroom
management practices. Given that BIE technology has been
proven to increase teacher use of EBPs individually and col-
lectively, more research is needed to adequately assess how
effective BIE technology is in early childhood programs
where teachers’ credentials are limited or non-existent to
better understand the relationship between patterns of EBP
implementation and high rates of exclusionary practices
among preschool students of color.

Funding The authors received financial support for the research from
The Meadows Foundation.

Declarations

Conflict of interest We have no known conflicts of interest to disclose.

References

Allen, S. (2019, June 3). Texas lawmakers approved money for full-day
pre-k. What now? The Dallas Observer. https://www.dallasobse
rver.com/news/texas-lawmakers-approved-money-for-full-day-
pre-k-what-now-11677420

Bueno, M., Darling-Hammond, L., & Gonzales, D. (2010). A matter of
degrees: Preparing teachers for the pre-K classroom (Education

@ Springer


https://www.dallasobserver.com/news/texas-lawmakers-approved-money-for-full-day-pre-k-what-now-11677420
https://www.dallasobserver.com/news/texas-lawmakers-approved-money-for-full-day-pre-k-what-now-11677420
https://www.dallasobserver.com/news/texas-lawmakers-approved-money-for-full-day-pre-k-what-now-11677420

118

Early Childhood Education Journal (2024) 52:1107-1119

Reform Series). Pew Charitable Trusts. Retrieved from https://
ies.ed.gov/transfer.asp?location=cscce.berkeley.edu/in-pursu
it-of-pre-k-parity/

Cassidy, D. J., Lower, J. K., Kintner-Duffy, V. L., Hegde, A. V., &
Shim, J. (2011). The day-to-day reality of teacher turnover in pre-
school classrooms: An analysis of classroom context and teacher,
director, and parent perspectives. Journal of Research in Child-
hood Education, 25(1), 1-23. https://doi.org/10.1080/02568543.
2011.533118

Common, E. A., Lane, K. L., Cantwell, E. D., Brunsting, N. C., Oakes,
W. P, Germer, K. A., & Bross, L. A. (2020). Teacher-delivered
strategies to increase students’ opportunities to respond: A sys-
tematic methodological review. Behavioral Disorders, 45(2),
67-84.

Coogle, C. G., Ottley, J. R., Rahn, N. L., & Storie, S. (2018). Bug-in-
ear ecoaching: Impacts on novice early childhood special edu-
cation teachers. Journal of Early Intervention, 40(1), 87-103.
https://doi.org/10.1177/1053815117748692

Cook, B. G., & Odom, S. L. (2013). Evidence-based practices and
implementation science in special education. Exceptional Chil-
dren, 79(2), 135-144. https://doi.org/10.1177/001440291307900
201

Early, D. M., Maxwell, K. L., Burchinal, M., Alva, S., Bender, R. H.,
Bryant, D., & Zill, N. (2007). Teachers’ education, classroom
quality, and young children’s academic skills: Results from seen
studies of preschool programs. Child Development, 78(2), 558—
580. Retrieved from https://ies.ed.gov/transfer.asp?sec=true&
location=education.illinoisstate.edu/downloads/linc/onlinecomp
edium/impactarticles/teacherseducationclassroomqualityandyoun
gchildrens.pdf

Ehrlich, S. B., Pacchiano, D. M., Stein, A. G., Wagner, M. R., Lup-
pescu, S., Park, S., Frank, E., Lewandowski, H., & Young, C.
(2018). Organizing early education for improvement: Testing a
new survey tool. University of Chicago Consortium on School
Research and the Ounce of Prevention Fund.

Gion, C., Mclntosh, K., & Falcon, S. (2020). Effects of a multifaceted
classroom intervention on racial disproportionality. School Psy-
chology Review, 51, 67-83.

Green, A. L., Davenport, M., & Cooke, C. (2018). Carcerality, special
education, and the state of black children and their families. In
D. Hines-Datiri, C. Barrett, M. Boveda, T. Hollis, & E. J. Lindo
(Eds.), Racism by another name: Black children, overrepresenta-
tion, and the carceral state of special education (pp. 205-225).
Information Age Publishing.

Green, A. L., Lewis, T. J., & Olsen, A. A. (2019). Teacher interactions
and instructional practices as contributors to disparities across
race, gender, and disability risk. Behavioral Disorders, 45(3),
183-192. https://doi.org/10.1177/0198742919883570

Hamre, B. K., Partee, A., & Mulcahy, C. (2017). Enhancing the impact
of professional development in the context of preschool expan-
sion. AERA Open. https://doi.org/10.1177/2332858417733686

Horner, R. D., & Baer, D. M. (1978). Multiple-probe technique: A
variation on the multiple baseline. Journal of Applied Behavior
Analysis, 11(1), 189-196.

Huang, F. L., Olsen, A. A., Cohen, D., & Coombs, N. (2021). Authori-
tative school climate and out-of-school suspensions: Results from
a nationally-representative survey of 10" grade students. Prevent-
ing School Failure: Alternative Education for Children and Youth,
65(2), 114-123. https://doi.org/10.1080/1045988X.2020.1843129

Hubel, G. S., Cooley, J. L., & Moreland, A. D. (2020). Incorporating
evidence-based behavior teacher training into Head Start mental
health consultation: Description and initial outcomes of a large-
scale program. Psychology in the Schools, 57(5), 735-756. https://
doi.org/10.1002/pits.22348

@ Springer

Kern, L. (2015). Addressing the needs of students with social, emo-
tional, and behavioral problems: Reflections and visions. Reme-
dial and Special Education, 36(1), 24-217.

Kern, L., & Clemens, N. H. (2007). Antecedent strategies to promote
appropriate classroom behavior. Psychology in the Schools, 44(1),
65-75. https://doi.org/10.1002/pits.20206

Ledford, J. R., & Gast, D. L. (2018). Single case research methodol-
ogy: Applications in special education and behavioral sciences
(3rd ed.). Routledge.

Ledford, J. R., Lane, J. D., & Severini, K. E. (2017). Systematic use
of visual analysis for assessing outcomes in single case design
studies. Brain Impairment, 19(1), 4—17. https://doi.org/10.1017/
BrImp.2017.16

Myers, S. S., & Pianta, R. C. (2008). Developmental commentary:
Individual and contextual influences on student—teacher rela-
tionships and children’s early problem behaviors. Journal of
Clinical Child & Adolescent Psychology, 37(3), 600-608.

Ottley, J. R., & Hanline, M. F. (2014). Bug-in-ear coaching: Impacts
on early childhood educators’ practices and associations with
toddlers’ expressive communication. Journal of Early Interven-
tion, 36(2), 90-110. https://doi.org/10.1177/1053815114563614

Owens, T., Lo, Y.-Y., & Collins, B. C. (2020). Using tiered coaching
and bug-in-ear technology to promote teacher implementation
fidelity. The Journal of Special Education, 54(2), 67-79. https://
doi.org/10.1177/0022466919852706

Pianta, R. C., Barnett, W. S., Burchinal, M., & Thornburg, K. R.
(2009). The effects of preschool education: What we know, how
public policy is or is not aligned with the evidence base, and
what we need to know. Psychological Science in the Public
Interest, 10(2), 49-88. https://doi.org/10.1177/1529100610
381908

Rosenberg, N. E., Artman-Meeker, K., Kelly, E., & Yang, X. (2020).
The effects of a bug-in-ear coaching package on implementation
of incidental teaching by paraprofessionals in a K-12 school.
Journal of Behavioral Education, 29, 409-432. https://doi.org/
10.1007/s10864-020-09379-1

Scheeler, M. C., Morano, S., & Lee, D. L. (2018). Effects of immedi-
ate feedback using bug-in-ear with paraeducators working with
students with autism. Teacher Education and Special Education,
41(1), 24-38.

Simonsen, B., Fairbanks, S., Briesch, A., Myers, D., & Sugai, G.
(2008). Evidence-based practices in classroom management:
Considerations for research to practice. Education and the
Treatment of Children, 31(3), 351-380. https://doi.org/10.1353/
etc.0.0007

Tarlow, K. R. (2017). An improved rank correlation effect size statistic
for single-case designs: Baseline Corrected Tau. Behavior Modi-
fication, 41(4), 427-467. https://doi.org/10.1177/0145445516
676750

Texans Care for Children. (2019). Keeping kids in class I11: Analy-
sis of suspensions in pre-k through 2nd grade in Texas schools
in 2017-18. https://staticl.squarespace.com/static/5728d34462
¢d94b84dc567ed/t/5d66db90ctfcc60001618eec/1567021974145/
Suspensions-Report-2019.pdf

U.S. Department of Health and Human Services. (2021, July 23). Head
start history. Office of Head Start: An Office of the Administra-
tion for Children & Families. https://www.acf.hhs.gov/ohs/about/
history-head-start

U.S. Education Department, Office for Civil Rights, Civil Rights Data
Collection, 2017-2018 State and National Estimations. Released
June 2021. https://ocrdata.ed.gov/estimations/2017-2018

Wells, M. B. (2015). Predicting preschool teacher retention and turno-
ver in newly hired Head Start teachers across the first half of the
school year. Early Childhood Research Quarterly, 30, 152—159.


https://ies.ed.gov/transfer.asp?location=cscce.berkeley.edu/in-pursuit-of-pre-k-parity/
https://ies.ed.gov/transfer.asp?location=cscce.berkeley.edu/in-pursuit-of-pre-k-parity/
https://ies.ed.gov/transfer.asp?location=cscce.berkeley.edu/in-pursuit-of-pre-k-parity/
https://doi.org/10.1080/02568543.2011.533118
https://doi.org/10.1080/02568543.2011.533118
https://doi.org/10.1177/1053815117748692
https://doi.org/10.1177/001440291307900201
https://doi.org/10.1177/001440291307900201
https://ies.ed.gov/transfer.asp?sec=true&location=education.illinoisstate.edu/downloads/linc/onlinecompedium/impactarticles/teacherseducationclassroomqualityandyoungchildrens.pdf
https://ies.ed.gov/transfer.asp?sec=true&location=education.illinoisstate.edu/downloads/linc/onlinecompedium/impactarticles/teacherseducationclassroomqualityandyoungchildrens.pdf
https://ies.ed.gov/transfer.asp?sec=true&location=education.illinoisstate.edu/downloads/linc/onlinecompedium/impactarticles/teacherseducationclassroomqualityandyoungchildrens.pdf
https://ies.ed.gov/transfer.asp?sec=true&location=education.illinoisstate.edu/downloads/linc/onlinecompedium/impactarticles/teacherseducationclassroomqualityandyoungchildrens.pdf
https://doi.org/10.1177/0198742919883570
https://doi.org/10.1177/2332858417733686
https://doi.org/10.1080/1045988X.2020.1843129
https://doi.org/10.1002/pits.22348
https://doi.org/10.1002/pits.22348
https://doi.org/10.1002/pits.20206
https://doi.org/10.1017/BrImp.2017.16
https://doi.org/10.1017/BrImp.2017.16
https://doi.org/10.1177/1053815114563614
https://doi.org/10.1177/0022466919852706
https://doi.org/10.1177/0022466919852706
https://doi.org/10.1177/1529100610381908
https://doi.org/10.1177/1529100610381908
https://doi.org/10.1007/s10864-020-09379-1
https://doi.org/10.1007/s10864-020-09379-1
https://doi.org/10.1353/etc.0.0007
https://doi.org/10.1353/etc.0.0007
https://doi.org/10.1177/0145445516676750
https://doi.org/10.1177/0145445516676750
https://static1.squarespace.com/static/5728d34462cd94b84dc567ed/t/5d66db90cffcc60001618eec/1567021974145/Suspensions-Report-2019.pdf
https://static1.squarespace.com/static/5728d34462cd94b84dc567ed/t/5d66db90cffcc60001618eec/1567021974145/Suspensions-Report-2019.pdf
https://static1.squarespace.com/static/5728d34462cd94b84dc567ed/t/5d66db90cffcc60001618eec/1567021974145/Suspensions-Report-2019.pdf
https://www.acf.hhs.gov/ohs/about/history-head-start
https://www.acf.hhs.gov/ohs/about/history-head-start
https://ocrdata.ed.gov/estimations/2017-2018

Early Childhood Education Journal (2024) 52:1107-1119

119

Whitebook, M., McLean, C., Austin, L. J. E., & Edwards, B. (2018).
Early Childhood Workforce Index — 2018. Center for the Study
of Child Care Employment, University of California, Berkeley.

Zeng, S., Corr, C. P, O’Grady, C., & Guan, Y. (2019). Adverse child-
hood experiences and preschool suspension expulsion: A popula-
tion study. Child Abuse & Neglect, 97, 104—149. https://doi.org/
10.1016/j.chiabu.2019.104149

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://doi.org/10.1016/j.chiabu.2019.104149
https://doi.org/10.1016/j.chiabu.2019.104149

	Increasing Teacher Opportunities to Respond in a Head Start Program Using a Bug-In-Ear Coaching Model
	Abstract
	Preschool to Prison Pipeline
	Increasing Teacher Use of EBPs to Reduce the use of Exclusionary Practices
	Opportunities to Respond
	Bug-in-Ear Coaching
	Current Study

	Method
	Participants
	Centers
	Teachers
	Students

	Materials
	Dependent Variable and Data Collection
	Interobserver Agreement
	Experimental Design
	Analysis
	Procedures
	PDInitial Training
	Baseline
	Intervention
	Maintenance

	Procedural Reliability

	Results
	Teacher Implementation Fidelity
	Social Validity

	Discussion
	Limitations
	Recommendations for Practice
	Recommendations for Research

	References




