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Abstract

Little is known about differences in dosage or feedback that make teacher coaching effective in relation to teacher and
student outcomes. This study builds upon previous research on the Collaborative Model for Promoting Competence and
Success (COMPASS) to understand the impact of different types (face-to-face coaching vs. emailed feedback) and dosages
(one vs. two or four) of performance feedback compared to receiving no feedback following an initial consultation during
which intervention plans were developed. Findings suggest that teacher adherence and student goal-attainment outcomes
depend on dosage, not type of coaching. Specifically, having two or four opportunities for performance feedback was
significantly better than having none or only one opportunity. Ratings of teacher adherence and student goal attainment
delivered via emailed feedback or face-to-face coaching were similar, which may have important implications for cost and

efficiency. While preliminary, the results are promising and warrant further research. Implications are also discussed.
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As opposed to traditional methods of professional develop-
ment (PD) that often fail to include features that support
implementation of classroom interventions, coaching is a
research-supported method for improving teacher instruc-
tion and student outcomes (Dunst et al., 2015; Kraft et al.,
2018; Kretlow & Bartholomew, 2010; Morrier et al., 2011;
Ruble et al., 2010, 2012, 2013a, 2018, Ruble & McGrew,
2015). Coaching, while individualized to the specific
needs of the teacher, often focuses on discrete skills and
incorporates performance feedback (PF) on teaching qual-
ity and student progress over a longer period (Beidas et al.,
2012; Kraft et al., 2018; Kretlow & Bartholomew, 2010).
Combined with high-quality intervention plan develop-
ment, coaching with PF is an effective method for helping
teachers implement intervention programs for students with
complex learning needs such as learners with autism spec-
trum disorder (ASD). Research shows that when teachers of
students with ASD receive coaching, improved student out-
comes and fidelity to the teaching plan/intervention are
observed (Brock et al., 2020; Hamrick et al., 2021; Ruble
et al., 2010, 2012, 2013a, 2015, 2018).

But what makes coaching so effective? Is it the amount
of coaching, a specific component of coaching (i.e., PF), or

are both important? Recent research conducted on coaching
has found conflicting results. In a meta-analysis of 60 stud-
ies of coaching efficacy, Kraft et al. (2018) reported moder-
ate improvements in teacher’s quality of instruction (d = 0.49)
and modest improvements in student achievement (d = 0.18)
with coaching. However, coaching dosage varied widely,
with 27% of studies reporting 10 hours or less of one-to-one
coaching, 23% reporting 11 to 20 hours, and 23% reporting
21 or more hours. Despite these wide variations in the
amount of coaching received, they found no consistent
association among coaching dosage, quality of teacher
instruction, and student achievement. In another recent
meta-analysis, Brock and Carter (2017) also reported a lack
of a relationship between duration of training and quality of
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teacher instruction (i.e., implementation fidelity). These
findings suggest that dosage, defined in terms of duration or
amount, may not be as important as what occurs during
coaching (i.e., the content and/or quality of coaching).
However, a recent meta-analysis of 71 studies of PF in
multiple settings (e.g., human service organizations, schools,
retail stores, restaurants) conducted by Sleiman et al. (2020)
found that dosage does matter. Across these varied settings,
results showed that the frequency of PF (daily or weekly)
was associated with large to very large effect sizes (ES)
greater than d = 0.6 for 81% of the studies (M, = 0.78;
n = 96; large ES). More specifically, they found that PF
mostly in positive verbal, written, and graphical formats
with goal setting and behavioral consequences (e.g., praise)
was associated with the largest ES (Sleiman et al., 2020).
These findings are consistent with educational research in
which coaching with PF is an established evidence based
practice (EBP) often applied within a problem-solving con-
sultation framework (Fallon et al., 2015). In a meta-analysis
of 29 studies of treatment plan implementation in schools,
Noell et al. (2014) found that follow-up sessions after an
initial consultation without a review of treatment implemen-
tation or student outcomes were ineffective for improving
intervention implementation, whereas PF and self-monitor-
ing with environmental supports were highly effective in
improving implementation and student outcomes.
Implementation science is a relatively new but important
focus of research in ASD. For example, with respect to ASD
implementation research, studies of PF in coaching are
emerging and can be divided into two broad areas: (a)
assessment of implementation fidelity of focused EBPs and
(b) implementation of intervention plans based on common
elements or principles that are features of multiple EBPs.
For the former, examples are teacher-delivered behavior-
specific praise (Ennis et al., 2020), discrete trial teaching
(Fraser et al., 2020), and the implementation of focused
EBPs outlined in the AFIRM modules (AFIRM, Sam et al.,
2021; https://afirm.fpg.unc.edu/node/137) for students with
ASD (Mahoney, 2020; Sam et al., 2021). In their interven-
tion, Sam et al. (2021) coached teachers to implement a
focused EBP chosen by the teacher for a specific student
with ASD. The coaching process included completing an
online training module on the focused EBP, receiving coach-
ing that consisted of a meeting prior to an observation,
observation of the implementation fidelity of the focused
EBP, and postobservation debriefs reviewing results from a
fidelity checklist. The results showed that coaching resulted
in teachers not only using more EBPs but also implementing
those EBPs with higher implementation fidelity, which in
turn resulted in higher student goal-attainment outcomes
than for students whose teachers had implemented services
as usual (Sam et al., 2021). An example illustrating the lat-
ter broad area, Ruble et al. (2010, 2012, 2013a, 2015, 2018,

2022) conducted a series of randomized controlled trials
(RCTs) examining a personalized parent-teacher goal set-
ting, intervention planning, and coaching intervention based
on shared decision-making called Collaborative Model for
Promoting Competence and Success (COMPASS). Rather
than focusing on the implementation of focused EBPs,
COMPASS coaching focuses on teacher implementation of
individualized teaching plans guided by selected EBPs per-
sonalized for the specific needs and resources of the student
(Ruble et al., 2022) together with an approach that incorpo-
rates high-leverage practices (McLeskey et al., 2017) and
applies principles common to high-quality intervention
plans (Ruble et al., 2020, 2022). The distinction between the
content of the two different approaches is that the former
addresses PF as part of a focused EBP while the latter pro-
vides PF of multiple adapted EBPs to the specific student
and their situation (Ruble et al., 2020, 2022).

The Collaborative Model for Promoting
Competence and Success

As a consultation and coaching intervention, COMPASS
(Ruble et al., 2012) embeds goal setting, intervention plan-
ning, and coaching with PF on adherence to intervention
plans and student goal progress. The Collaborative Model
for Promoting Competence and Success is manualized, has
been successfully tested in three RCTs (Ruble et al., 2010,
2013a, 2018) for students with ASD across preschool and
high school ages and has produced consistently high ES
for improved student outcomes (d = 1.1-2.0).

Initial consultation. The Collaborative Model for Promoting
Competence and Success begins with an initial consultation
with the student’s caregiver, teacher, and other relevant
school specialists (e.g., speech-language pathologists),
which results in three individualized social-emotional learn-
ing (SEL) goals and intervention plans using an evidence-
based practice in psychology framework (Ruble & McGrew,
2015). With consultant support, the COMPASS profile that
describes the student’s strengths and challenges in various
domains (e.g., communication skills, social skills, challeng-
ing behaviors, independent learning skills) from parent and
teacher inputs are reviewed. From this in-depth discussion,
three SEL goals in the domains of social, communication,
and independent learning skills are identified based on
National Research Council (2001) recommendations. The
remaining time focuses on the collaborative development of
intervention plans for each goal with a detailed step-by-step
teaching plan utilizing a common elements approach for
instruction (Ruble et al., 2021) and the appropriate EBPs
related to the goal (AFIRM, Sam et al., 2020; https://afirm.
fpg.unc.edu/node/137) adapted to the child’s strengths and
needs (Ruble et al., 2022).
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Coaching. After this initial consultation in standard COM-
PASS, teacher coaching is provided to support the imple-
mentation of the intervention plans (Ruble et al., 2012) with
four 1-hour sessions that occur every 4 to 6 weeks. Coaching
sessions begin with a review of the teacher’s implementation
of each of the intervention plans as captured by a teacher-
made video. Afterward, the teacher and consultant discuss
the student’s goal-attainment progress and the teacher’s
adherence to the intervention plans, making any adaptations
or updates as needed. In addition to PF on adherence to the
intervention plans and student goal-attainment progress,
COMPASS coaching also incorporates video self-reflec-
tion—another established EBP in training teachers (Morin
et al., 2019; Nagro & Cornelius, 2013). Reviewing videos
allows teachers to self-reflect on their own practice and
problem-solve issues they are having with implementing
the intervention plans with their coach in a way that would
not be possible during live instruction with a student with
autism (Morin et al., 2019). The targeted PF on both inter-
vention practice and student outcomes via video analysis in
coaching has been shown in previous studies of COMPASS
to be highly impactful on teacher’s adherence to the inter-
vention plans and student goal-attainment outcomes (Ruble
et al., 2013a). For instance, Ruble et al. (2013a) demon-
strated that teacher adherence increased significantly over
four coaching sessions and, more importantly, that teacher
adherence was associated with student goal-attainment out-
comes (Wong et al., 2018). Similar results have been found
for novice vs. veteran teachers and for students with high
support needs vs. lower support needs (Ruble et al., 2010,
2013a, 2018), suggesting that COMPASS is an interven-
tion that is highly adaptable to the specific needs of the
teacher and student. In total, the consultant provides
approximately 7 hours of direct consultation/coaching
support to teachers and caregivers, which is a relatively low
dosage compared to other coaching interventions (Kraft
et al., 2018).

Current Study

However, questions remain about the specific mechanisms
that underpin the effectiveness of COMPASS coaching. To
date, outcomes of COMPASS have been evaluated based on
four teacher coaching sessions delivered face-to-face or via
video conferencing technology. However, the extent to
which student outcomes might vary depending on the dos-
age of coaching is unknown.

Based on previous research on COMPASS, whether PF
on the teacher’s adherence to the intervention plans and the
student’s goal-attainment progress alone without the added
benefits of problem-solving issues with implementation
with a coach is enough to demonstrate high teacher adher-
ence and student outcomes is not clear. To this aim, the
study design included a condition in which teachers received
emailed PF reports (e-feedback) on their adherence to the

intervention plans and student goal-attainment progress
along with limited suggestions for improvement and
encouraging comments. Just like for coaching, PF was
based on teacher-made videos of the implementation of
each of the intervention plans and progress-monitoring
data. While e-feedback does not allow for interpersonal
problem solving with the coach, it is much more efficient
and cost-effective than coaching. E-feedback takes on aver-
age about a half hour to complete based on teacher-provided
videos compared to roughly an hour and a half for face-to-
face coaching to conduct the coaching session and complete
and email the report. In addition, e-feedback can be
reviewed when convenient and does not require scheduling,
travel, or time away from the classroom for the teacher,
which can be costly.

Last, a condition in which teachers and caregivers only
received an initial consultation in which the student’s inter-
vention plan was developed without any follow-up coach-
ing or e-feedback was included. Based on previous research
on COMPASS, having a high-quality intervention plan
individualized to the specific needs and learning contexts of
the student is essential. Thus, all participants in the current
study received an initial COMPASS consultation. In this
condition, teachers were instructed to implement the inter-
vention plans as written, but consultant trainees (CTs) were
not permitted to discuss the intervention plans with these
teachers or caregivers following the initial consultation.
This condition served as control to compare the different
dosages and types of PF.

Thus, our research questions concerned dosage and type
(i.e., coaching vs. e-feedback) of PF on teacher adherence
and student outcomes. We had the following research ques-
tions: (RQ1) Do teachers who receive more PF (dosage)
have higher child goal-attainment outcomes and better
adherence to the intervention plans? (RQ2) Does the type
of PF (coaching vs. e-feedback) impact child goal-attain-
ment outcomes and teacher adherence to the intervention
plans? Due to differences in when the initial consultation
occurred in the current study, an exploratory question con-
cerned the onset of the intervention and whether consulta-
tions conducted earlier in the school year resulted in better
outcomes.

Method

Participants

Participants were recruited in a multistep fashion from a
mid-southern U.S. state across two school years. During
the second year, schools began shutting down because of
COVID-19. All participants were recruited from public
schools. Special education directors were contacted first
by the researchers via email for permission to conduct
research in their schools and train one of their ASD con-
sultants in COMPASS. Once they agreed to participate,
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directors shared the contact information for the consul-
tant, who were recruited over the phone by the research-
ers. In total, 60 special education directors were
contacted, of which 12 responded with interest in partici-
pating. Twelve consultants, one from each school corpo-
ration, indicated initial interest in participating, but three
declined to participate due to personal issues prior to
being trained. No consultants dropped out from the study
once trained.

The Collaborative Model for Promoting Competence
and Success consultants were trainees (CTs) naive to the
COMPASS intervention, which is different from all prior
RCTs of COMPASS (Ruble et al., 2010, 2013, 2018)
where developers served as the sole consultants. To test
whether COMPASS-naive individuals could acquire the
critical COMPASS skills in consultation and coaching, a
training package was developed based on stakeholder
input to train school-based consultants to implement
COMPASS with high multidimensional fidelity (Ruble
et al., 2022). Ruble et al. (2022) evaluated the training
package and confirmed highly positive implementation
outcomes when COMPASS was delivered by school- or
community-based trainees.

CTs were eligible to participate if they provided school
consultation or training to teachers of students with ASD,
were not in a supervisory role over teachers in the study,
and did not intend to leave their jobs during the school year.
In total, nine CTs were recruited. All CTs were White
females between the ages of 24 and 47 years (M = 37, SD
= 7.96) with average consultation experience of 10 years
(SD = 6.31). Eight CTs had a master’s degree, one had a
bachelor’s degree, and seven had prior teaching experience.
Seven trainees were from school systems, and two were
advanced doctoral students in psychology (different from
the researchers’ university) who consulted with schools via
rural ASD clinics.

After the CTs were recruited, they worked with spe-
cial education directors to identify teachers of students
with ASD. Special education teachers were eligible to
participate if they had at least one student with ASD on
their caseload, agreed to the study activities, and had no
intention to leave during the school year. After teachers
were recruited, a student with ASD was randomly chosen
from their caseload to participate, and researchers con-
tacted the students’ caregivers after caregivers provided
permission to be contacted by the researchers. To be eli-
gible for study participation, all students needed to be
receiving special education services under the category
of ASD and meet cutoff scores for ASD with the Social
Communication Questionnaire—Current (SCQ-C; Rutter
et al., 2003). In total, 28 sets of teachers, caregivers, and
students participated, and their demographics are sum-
marized in Table 1. CTs each worked with two to four
teachers, and two of the 28 sets (7%) of participants were
in the same school.

Procedure

CT training and supervision. CTs were provided with training
on COMPASS by the researchers. The training consisted of
online training modules on CANVAS Free for Teachers
(https://www.instructure.com/canvas/login/free-for-
teacher) and two in-person 6-hour training days delivered by
the researchers that focused on the initial consultation and
on coaching/emailed PF, respectively. The two in-person
training sessions were spaced roughly a month apart to give
CTs the opportunity to conduct at least one initial consulta-
tion prior to the coaching/emailed feedback training. CTs
received supervision from the researchers following each
consultation, coaching session, and emailed feedback report
focusing on the CTs' fidelity to implementation, quality of
delivery, and teacher/caregiver acceptance (Ruble et al.,
2022). In total, CTs received approximately 28 hours of
direct training by the researchers in COMPASS consisting
of 12 hours of in-person training, approximately 12 hours of
online self-directed training, and four 1-hour supervision
sessions (two consultation and two coaching), followed by
additional supervision reports for each consultation and
coaching session conducted by the CT. Ruble et al. (2022)
present the implementation outcomes of the COMPASS
training package in further detail. Overall, the training pack-
age was found to be effective in training CTs to implement
COMPASS with high fidelity and high teacher/caregiver
responsiveness (Ruble et al., 2021, 2022).

Initial consultation. All teachers and caregivers received an
initial COMPASS consultation facilitated by a COMPASS-
trained CT between October and January. During the 3-hour
initial consultation, the student’s COMPASS profile was
discussed, and three goals in the domains of social skills,
communication skills, and independent learning skills were
selected based on National Research Council (2001) recom-
mendations. Intervention plans to meet each goal were then
collaboratively developed based on the student’s personal
and environmental challenges and supports incorporating
step-by-step teaching plans, as well as plans for mainte-
nance, self-direction, and generalization for each of the
three goals. These goals were then added to the student’s
individualized education program (IEP), if not already pres-
ent, in a separate meeting with the IEP team that occurred
after the consultation. Following the initial consultation, the
CT opened an envelope to reveal what type of follow-up
would occur (two or four coaching sessions, e-feedback, no
coaching). Teachers assigned to the consultation-only con-
dition were contacted by the researchers at the end of the
school year and interviewed about their student’s progress
on each of the goals in a procedure identical to that for the
other conditions.

Coaching condition. Coaching sessions generally lasted 1
hour during which the CT, teacher, and caregiver, if able to
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attend, watched teacher-made videos of the implementation
of the intervention plans for each goal. The videos were
generally 3 to 5 minutes long and captured the entire teach-
ing sequence described in the intervention plans. Based on
these videos, the teacher and CT rated the student’s goal-
attainment progress using goal-attainment scaling (Ruble
et al., 2012; described below), reviewed the intervention
plans, problem-solved any challenges, and updated the
plans to meet the student and teacher’s changing needs.
Caregivers and teachers received a copy of the coaching
summary report compiled by the CT, which included a
description of the video, the student’s goal-attainment prog-
ress rating, and any changes made to the teaching plans fol-
lowing each coaching session. CTs then received supervision
by the researchers for each coaching session based on an
audio recording of the entire coaching session, the teacher’s
videos, and the coaching summary report (Ruble et al.,
2022). Researchers independently rated observations of the
student’s goal-attainment progress and the teacher’s adher-
ence to the intervention plans via teacher-made videos of
implementation for each goal.

E-feedback condition. E-feedback differed from coaching in
that all communications with the teacher was via email.
Teachers sent their CT any changes they made to the inter-
vention plans along with videos of themselves implement-
ing the step-by-step teaching plans for each goal. Based on
the videos, the CT completed and emailed a PF report with
their ratings of the student’s goal-attainment progress and
the teacher’s percentage of adherence to the intervention
plans for each goal. CTs also included comments on the
report with suggestions for improving the teacher’s imple-
mentation of the teaching plans (e.g., “Next time, remember
to wait 5 seconds after prompting her to give her time to
respond.”) and offering encouragement (e.g., “Great job
implementing these teaching plans! The student is really
starting to make progress!”).

Design

As mentioned, teachers were randomly assigned to receive
one of four follow-up conditions at the end of the initial
consultation by opening an envelope that revealed their
condition. Those four conditions consisted of (a) four
coaching sessions; (b) two coaching sessions, (¢) four
e-feedbacks, or (d) initial consultation only, no coaching or
e-feedback. However, due to the COVID-19 pandemic and
related school closures in the spring of 2020, participants
were unable to complete the condition they were randomly
assigned to. Four sets of teacher/caregiver/student partici-
pants despite being randomly assigned to receive either
coaching or e-feedback were unable to complete any coach-
ing sessions or e-feedback reports prior to schools closing
to in-person instruction, while an additional 11 sets of

participants were unable to complete the full dosage of
coaching or e-feedback they were assigned to receive. An
additional three sets of participants had to be excluded from
the study altogether because they were unable to schedule
their initial consultations before schools closed and were
unable to meet via video conferencing due to personal and
technical challenges. As both coaching and e-feedback
depend on videos of the teacher’s implementation of the
intervention plans with the student, neither could be done
once schools closed to in-person instruction for the remain-
der of the 2020 academic year. Due to these challenges, data
were recategorized for data analysis based on what partici-
pants were able to complete in terms of both dosage and
type. These new categories of follow-up include three con-
ditions for type: (a) initial consultation only, no e-feedback
or coaching; (b) e-feedback; and (c¢) coaching. In addition,
dosage conditions include (a) initial consultation only, no
e-feedback or coaching; (b) one coaching/e-feedback; and
(¢) two to four coaching/e-feedback. Due to only four par-
ticipants receiving four coaching/e-feedback sessions, this
group was combined with a group of five additional partici-
pants who received two coaching/e-feedback sessions so
that the three groups were relatively equal in number of
participants.

Measures

Baseline measures to ensure sample equivalency. Several
measures were used at baseline to ensure sample equiva-
lency. All CTs, caregivers, and teachers completed baseline
demographic surveys (see Table 1). Caregivers also com-
pleted a 40-item yes-no autism screener using the SCQ-C
(Rutter et al., 2003) during recruitment. The SCQ-C evalu-
ates communication skills and social functioning observed
in the past 3 months in children who are suspected of having
ASD, with higher scores representing more symptoms of
ASD. Teachers also completed the Autism Self-Efficacy
Scale for Teachers (ASSET; Ruble et al., 2013b), a 30-item
self-report measure (o0 = .96) that evaluates special educa-
tion teacher’s beliefs regarding their ability to perform tasks
that are associated with teaching a specific student with
ASD as well as the Vineland-1I Adaptive Behavior Scales—
Classroom Edition (Sparrow et al., 2005) to evaluate their
student’s personal independence and social skills used for
everyday living.

Psychometrically equivalence tested goal attainment scaling.
To assess student outcomes, goal-attainment scaling was
used to rate the student’s progress toward IEP goals. Psy-
chometrically Equivalence Tested—Goal Attainment Scal-
ing (PET-GAS) is an idiographic approach for measuring
the outcomes of highly individualized goals and interven-
tions in a way that nomothetic measures are not capable of
doing (Ruble et al., 2022). First, student PET-GAS was
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developed in collaboration with the CTs following the ini-
tial COMPASS consultation using a structured process to
ensure psychometric equivalence (Ruble et al., 2012). Stu-
dents’ PET-GAS' were developed using a five-point scale
ranging from of —2 to +2, with —2 representing the stu-
dent’s present level of performance at the time of the initial
consultation, —1 representing progress toward the goal, 0
representing progress consistent with the stated annual goal,
+ 1 representing progress exceeding the goal, and +2 repre-
senting progress greatly exceeding the goal (Ruble et al.,
2013a, 2019, 2022).

Second, each PET-GAS form was formally measured for
psychometric equivalency using a three-point ordinal scale
(e.g., 1 “not at all,” 2 “somewhat,” 3 “very”) to code three
key components: (a) level of goal difficulty compared to the
student’s present levels of performance at the time of the
consultation, (b) goal measurability (i.e., observable skill,
prompt levels described, criterion for success described),
and (c) equidistance of scaled objectives used to rate the
goal (e.g., —1 description is 50% less than the goal) (Ruble
et al., 2013a). Two raters independently coded 20% of the
PET-GAS forms for psychometric equivalence. The sample
interrater agreement was 0.89 for difficulty, 0.89 for mea-
surability, and 0.55 for equidistance. Interrater agreement
for equidistance between the goal statements was relatively
lower than that for the other items (i.e., level of difficulty
and measurability) due to some disagreement about whether
the goals were equilibrated appropriately relative to the
goal (e.g., prompt level, settings, frequency of skill
increases/decreases by at least 50% for all descriptions at
the —1, +1, and +2 levels). To ensure that the PET-GAS
scales were psychometrically equivalent across dosage and
follow-up type conditions, an analysis of variance was con-
ducted and showed no statistically significant differences in
mean scores of level of difficulty, measurability, and equi-
distance for the three dosages (initial consultation only, 1,
and 2—4) and the three types of follow-up (coaching, feed-
back, and initial consultation only) (see bottom of Table 1).

Psychometrically Equivalence Tested—Goal Attainment
Scaling progress was assessed at each coaching and emailed
feedback session based on the direct observation of teacher-
made videos. For the entire sample, including those who
received no coaching or feedback following the initial con-
sultation, progress was assessed at the end of the school
year (i.e., final PET-GAS) by the researchers using a struc-
tured teacher interview and teacher progress monitoring
data. To assess interrater agreement, two coders indepen-
dently coded 20% of the PET-GAS scores, resulting in a
sample intraclass correlation coefficient (ICC) for average
measures based on absolute agreement of 0.96.

Teacher adherence to teaching plans. Teacher adherence to
the teaching plans was assessed by the researchers follow-
ing each coaching or emailed feedback session based on

observation from videos. Teaching plan adherence was
rated using a 0 to 4 scale: 0 = 0% of components imple-
mented, 1 = 1% to 25% implemented, 2 = 26% to 50%
implemented, 3 = 51% to 75% implemented, 4 = 76% to
100% implemented. Adherence for the three goals was then
averaged to obtain an overall mean score for each session.
To assess interrater agreement, two coders independently
rated 20% of the sessions, resulting in a sample interrater
agreement of 0.92.

Analysis

First, conditions were compared based on key participant
characteristics (Table 1) to ensure a similar baseline for all
conditions. Given that student—teacher dyads are situated
within consultants, our data have a two-level data structure.
Given the small sample size of our study, random slopes
were not feasible (estimable). Thus, only a random inter-
cept for each outcome was included. Thus, we used two-
level multilevel models (MLMs; Finch & Bolin, 2017)
with random intercepts to evaluate the impact of dosage
(initial consultation only, 1 coaching/e-feedback session,
2—4 coaching/e-feedback session) and type (initial consul-
tation only, coaching, and e-feedback) on student PET-
GAS scores with and without adjusting for time (days) in
intervention. Finally, we used two-level MLMs with ran-
dom intercepts to determine the impact of dosage (1 vs.
2-4) and type (coaching vs. e-feedback) on teachers' adher-
ence to the intervention plans at the final coaching/e-feed-
back session with and without controlling for time (days) in
intervention. To account for four cases with missing data on
student PET-GAS scores, multilevel multiple imputation
methods as implemented in Blimp 3 were used with 50
imputations (Keller & Enders, 2021). Given our interest
was on fixed effects and not random effects, MLMs were
conducted with maximum likelihood estimation with robust
standard errors in Mplus 8.7 (2021). In addition, an MLM
adjusting for time (days) in intervention was compared to
an MLM without this covariate to identify the final model.
This comparison was conducted by examining the differ-
ence in the two models adjusted for the Bayesian informa-
tion criterion (BIC), with a smaller BIC value considered to
have superior model fit. A BIC value difference exceeding
10 provides strong evidence of model fit difference (Kass &
Raftery, 1995). Prior to model comparisons, a preliminary
step was performed wherein an unconditional model (with-
out predictors) was estimated to calculate the amount of
variance in each outcome variable between consultants
(ICC). All statistical significance tests were performed at
the 5% significance level.

Considering the MLMs, the Level 1 model is situated at
the student/teacher level, which included final PET-GAS or
adherence scores. Using final PET-GAS and dose as an
example, with days as a covariate, the Level 1 model was
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PET -GAS; = B,;+ B, DOSE_DI,

+ B,,DOSE_D2; + B, DAYS; +e¢;, B
where PET-GAS,; is the final PET-GAS score at the end of
the intervention for student / with consultant j, DOSE_D1,
is the dummy variable comparing initial consultatlon
only to one coaching/feedback session, DOSE_D2; is the
dummy variable comparing initial consultation only to two
to four coaching/feedback sessions, DAY'S is the number of
days in intervention for the same student, and ¢ is an error
term unique to each student, assuming &, ~ N(0, c?). The
average final PET-GAS score of students in the initial con-
sultation-only condition is represented by {3, for consultant
j adjusted for time in study (days, grand mean centered) of
students for that consultant; 3, is the treatment effect of the
one coaching/feedback session condition compared to the
initial consultation-only condition for consultant j; B, is the
treatment effect of the two to four coaching/feedback ses-
sions condition compared to the initial consultation-only
condition for consultant j; and B, is the regression coeffi-
cient for the number of days in intervention on PET-GAS
score for consultant ;.

The Level 2 model was situated at the consultant level,
which did not include any covariates or predictors given that
group assignment occurred at the student level. Therefore,
the Level 2 model was

Boj = 8oo + 4o ;5Po; = oo T o, (2]
Bij = Lio> (3]
B2 = 8205 [4]
B3j = 830> [5]

where v,, is the average PET-GAS score for the initial con-
sultation-only condition; y,, is the pooled regression coef-
ficient for the treatment effect comparing one coaching/
feedback condition to initial consultation-only condition;
Y, 18 the pooled regression coefficient for the treatment
effect comparing two to four coaching/feedback sessions
condition to initial consultation-only condition; y,, is the
pooled regression coefficient for days; and u,, is an error
term unique for each consultant, assuming u,, ~ N(0, ).
The Level 2 model is empty and lacks an adjustment
because group assignment was conducted at the student/
teacher level. However, this model will account for the hier-
archy of students nested within consultants.

Results

In total, 12 teachers received coaching, six received e-feed-
back, and 10 received the initial consultation only. Of the 12

who received coaching, five received one coaching session,
five received two coaching sessions, and two received four
coaching sessions. Of those who received e-feedback, four
received one e-feedback report, and two received four
e-feedback reports. These 28 cases were analyzed in two
different ways by type (coaching vs. e-feedback vs. initial
consultation only) and dose (initial consultation only, one,
and two to four). The dosage categories include those who
received either coaching or e-feedback. Those who received
either two or four coaching sessions/e-feedback reports
were combined into a single group for ease of analysis.

A summary of baseline characteristics of teacher and
child factors is provided in Table 1. None of the teacher
characteristics (i.e., years of teaching in general and with
students with ASD in particular and self-efficacy for teach-
ing students with ASD as measured by the ASSET; Ruble
et al., 2013b) varied based on dosage and type of feedback.
Furthermore, student characteristics at baseline (i.e., ASD
severity and adaptive behavior ratings as measured by
teacher reported Vineland-II; Sparrow et al., 2005) did not
differ based on dosage and type. Finally, PET-GAS ratings
were similar across conditions for level of goal difficulty,
goal measurability, and equidistance of goal benchmarks
(see Table 1).

Considering PET-GAS as an outcome, the average clus-
ter size across nine consultants and 28 observations was
3.11 (SD = .93). When considering adherence, which was
restricted to teachers who participated in an intervention
condition where adherence could be measured (i.e., coach-
ing and e-feedback), the average cluster size across eight
consultants and 18 observations was 2.25 (SD = .89).

Does Dosage and Type of PF Matter for PET-
GAS?

Table 2 provides the MLM results examining whether dos-
age of PF or type of PF influences student’s PET-GAS
scores adjusting or not adjusting for time (days) in interven-
tion. Preliminary estimates for the unconditional model for
PET-GAS indicated that 3.7% (i.e., ICC = 0.05/[0.05 +
1.30]) of the variance exists between consultants. A com-
parison of the adjusted BIC values for the unadjusted MLM
(76.01) and adjusted MLM (74.19) for dosage shows a min-
imal difference between the models. A similar finding was
observed for type (82.47 vs. 78.64). Therefore, results focus
on reporting and interpreting the unadjusted MLMs.
Regarding dosage of PF, results indicate that students
whose teachers received two to four coaching/feedback ses-
sions had a higher observed PET-GAS mean (M = 0.26)
than those whose teachers received the initial consultation
only (M = —1.00), estimate = 1.26, p = .02, ES = 1.27, or
one coaching/feedback session (M = —0.81), estimate =
1.08, p < .001, ES = 1.09. There was no difference in stu-
dents’ PET-GAS means between teachers receiving the ini-
tial consultation only versus one coaching/feedback session,
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Table 2. MLM Results Estimating Effects of Type of PF Condition and Dosage on PET-GAS Unadjusted and Adjusted for Days in
Study.
Unadjusted Adjusted
Level Parameter Est. SE b ES Est. SE b ES
Dose
Within (Level I:  ICO vs. | Coach/EF 0.19 0.69 79 0.19 0.1 0.58 .85 0.1
student) ICO vs. 2—4 Coach/EF 1.26 0.55 .02 1.27 1.03 0.59 .08 1.09
| vs. 2—4 Coach/EF 1.08 0.26 <.001 1.09 —0.92 0.4 .02 -0.97
Days (centered) 0.01 0.0l .57
Residual variance 0.97 0.74 .19 0.88 0.64 A7
Between (Level Intercept (mean) -1.00 0.55 .07 -0.87 0.54 N
2: consultant)  Variance 0.01 0.4 .02 0.01 0.21 .95
Mean Mean
ICO (n = 10) -1.00 -0.87
| Coach/EF (n = 9) —-0.81 -0.77
2—4 Coach/EF (n = 9) 0.26 0.15
Type
Within (Level I:  1CO vs. Coach 0.55 0.68 42 0.50 0.45 0.67 .5 0.44
student) ICO vs. EF 0.63 0.72 .38 0.57 0.48 0.8 .54 0.48
Coach vs. EF 0.08 0.53 .87 0.08 0.05 0.52 93 0.05
Days (centered) 0.0l 0.01 .38
Residual variance 1.16 0.87 .18 0.98 0.68 A5
Between (Level  Intercept (mean) —0.86 0.65 .18 -0.79 0.66 23
2: consultant)  Variance 0.06 0.34 .87 0.04 0.50 .94
Mean Mean
ICO (n = 10) -0.86 -0.79
Coach (n = 12) —-0.31 -0.34
EF (n = 6) -0.23 -0.30

Note. Results based on multilevel multiple imputation (k=50 imputations). MLM = multilevel model; PF = performance feedback; ICO = initial
consultation only; Coach = coaching; EF = emailed feedback; Est. = coefficient estimate; ES = effect size (Est./\(residual variance + between
variance); PTE-GAS = Psychometrically Equivalence Tested—Goal Attainment Scaling.

estimate = 0.19, p = .79, ES = 0.19. However, no signifi-
cant differences were observed for type of PF on PET-GAS
(see Table 2).

Does Dosage and Type of PF Matter for
Teacher Adherence?

Table 3 provides the MLM results examining whether dos-
age or type of PF influences teacher adherence adjusting or
not adjusting for time (days) in intervention. Preliminary
estimates for the unconditional model for teacher adherence
indicated that 0.01% (i.e., ICC = 0.01/[0.01 + 1.05]) of the
variance exists between consultants. A comparison of the
adjusted BIC values for the unadjusted MLM (46.60) and
adjusted MLM (41.61) for dosage shows a minimal differ-
ence between the models. A similar finding was observed
for type (50.03 vs. 48.63). Therefore, results focus on
reporting and interpreting the unadjusted MLMs.

Similar to the findings of student PET-GAS, there was a
significant effect for dose, estimate = —1.43, p = .001,
ES = 1.43, with the teachers who received two to four ses-
sions (M = 3.56) attaining higher adherence at their last ses-
sion than those who only received one session (M = 2.13).
However, there was no significant effect for type of PF, esti-
mate = 0.57,p = .21, ES = 0.58.

Discussion

Research on the amount and type of teacher coaching is
important because little is understood about how much
coaching with PF is sufficient and whether face-to-face
coaching vs. e-feedback matters. Analysis of baseline mea-
sures that could explain outcomes revealed that teacher
factors, such as teaching experience and self-efficacy
(ASSET; Ruble et al., 2013b), and child factors, such as
ASD symptoms (SCQ-C; Rutter et al., 2003), adaptive
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Table 3. MLM Results Estimating Effects of Type of PF Condition and Dosage on Teacher Adherence Unadjusted and Adjusted for

Days in Study.

Unadjusted Adjusted
Level Parameter Est. SE p ES Est. SE p ES
Dose
Within (Level I: | vs. 2—4 Coach/EF -1.43 0.43 .001 1.43 —1.44 0.36 <.001 1.81
teacher) Days (centered) -0.01 0.0l .07
Residual variance 0.47 0.26 .07 0.53 0.23 .02
Between (Level Intercept (mean) 3.56 0.30 <.001 3.49 0.27 <.001
2: consultant) Variance 0.53 0.43 22 0.10 0.28 72
Mean Mean
| Coach/EF (n = 9) 2.13 2.05
2—4 Coach/EF (n = 9) 3.56 3.49
Type
Within (Level I:  Coach vs. EF 0.57 0.46 21 0.58 0.52 0.44 23 0.54
teacher) Days (centered) -0.01 0.0l A3
Residual variance 0.96 0.22 <.001 091 0.21 <.001
Between (Level Intercept (mean) 2.39 0.42 <.001 242 0.33 <.001
2: consultant) Variance 0.02 0.23 92 0.01 0.31 .99
Mean Mean
Coach (n = 12) 2.96 2.94
EF (n = 6) 2.39 242

Note. MLM = multilevel model; PF = performance feedback; Coach = coaching; EF = emailed feedback; Est. = coefficient estimate; ES = effect size

(Est./V/(residual variance + between variance).

behavior (Vineland; Sparrow et al., 2005), and PET-GAS
quality (Ruble et al., 2012), were unrelated to dosage and
type of PF.

Our findings suggest that teacher adherence and student
goal-attainment outcomes depend on dosage, not type of
coaching. Specifically, having two or four sessions produced
stronger results than having the initial consultation only or
only one PF session. This finding is concordant with prior
research that consultation with consistent follow-up coach-
ing is essential to see improved teacher implementation and
student outcomes (Kretlow & Bartholomew, 2010; Noell
et al., 2014; Sleiman et al., 2020). However, it contrasts with
the meta-analytic findings of Kraft et al. (2018) that coach-
ing dosage (both total hours of one-to-one coaching and total
hours of PD when coaching is paired with other PD) was
unrelated to either teacher’s instructional effectiveness or
student outcomes. Using Kraft et al.’s (2018) dosage criteria,
however, standard COMPASS with 4 hours of coaching or 7
hours of total PD including the initial consultation would be
classified among the lowest-dosage coaching interventions
(10 or less hours) included in their meta-analysis.

Their finding that coaching quality may be more impor-
tant than coaching quantity is consistent with the argument
that both COMPASS coaching and e-feedback with PF are
high-quality interventions that incorporate many of the best
practices in teacher PD (Kraft et al., 2018; Sleiman et al.,

2020). The Collaborative Model for Promoting Competence
and Success PF, in keeping with Kraft et al.’s (2018) recom-
mendations for high-quality coaching, is individualized,
intensive, sustained, context-specific, and focused on spe-
cific skills related to high-quality teaching practices. In
addition, we expanded our evaluation of COMPASS to
include a multidimensional assessment of implementation
that includes measures of acceptability, feasibility, appro-
priateness, and fidelity (i.e., implementation adherence and
quality of delivery) that is explored in Ruble et al. (2022).
We found COMPASS to be highly acceptable, feasible, and
appropriate from the perspective of CTs, teachers, and care-
givers and that novice CTs could be trained to implement
COMPASS with high fidelity when provided with appropri-
ate training and supervision by the researchers (Ruble et al.,
2022).

It was surprising that both e-feedback and face-to-face
coaching produced similar outcomes following the initial
consultation. A critical commonality was that both types of
follow-up provided teacher PF on intervention plan adher-
ence and PET-GAS student outcomes based on video analy-
sis of teacher-student interactions, which research has
repeatedly noted as critical to the successful implementa-
tion of interventions (Fallon et al., 2015; Noell et al., 2014;
Sleiman et al., 2020). However, there were important differ-
ences between the two types of follow-up.
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For teachers in the coaching condition, they were per-
mitted to engage in interactive problem-solving with guided
questioning from the COMPASS consultant and opportu-
nity for self-reflection and verbal praise when they or their
student performed well. Teachers in the e-feedback condi-
tion also received written suggestions, encouragement, and
praise along with the student’s PET-GAS scores and teach-
er’s adherence scores. The inclusion of these suggestions
and praise may have strengthened the effectiveness of the
emailed feedback condition to make it more comparable to
face-to-face coaching. Sleiman et al. (2020) found that the
inclusion of largely positive and encouraging comments as
opposed to providing only constructive criticism was asso-
ciated with higher effect scores overall, and our findings are
consistent with this observation. Dismantling these compo-
nents may be important for future research.

Limitations, Future Directions, and Implications

Our study has several limitations. First, we realize that from
a design perspective, our small number of clusters (i.e., nine
clusters for PET-GAS and eight clusters for adherence) is
not advised for MLMs (McNeish & Stapleton, 2016).
However, despite being small, our sample size is compara-
ble to that of other studies investigating novel interventions
and other studies of consulting interventions (Wainer et al.,
2017). We also acknowledge that even though our models
converged with our small sample size, some estimates may
contain bias, which may affect inferences being made.
However, as discussed in McNeish and Stapleton’s (2016)
review of simulation studies on the effect of small sample
size on two-level models estimated with maximum likeli-
hood, the number of clusters in our study does meet the rec-
ommended minimum number of clusters (at least five) to
accurately estimate Level 1 fixed effects. As such, our point
estimates for group differences can be treated as unbiased.
However, the Level 1 fixed-effect standard errors may be
downwardly biased (underestimated) as they were esti-
mated well below the minimum recommended number of
clusters (at least 30) for accurate estimation. Thus, our
inferences about group differences may be viewed as false
positives; however, this is purely speculation until this
study is replicated with a larger number of clusters. In addi-
tion, our Level 1 and Level 2 variance estimates may not be
accurate as they were estimated with fewer than the mini-
mum recommended number of clusters of 10 and 30,
respectively. However, point estimates for the Level 1 vari-
ance are minimally affected by sample size at either level.
Furthermore, our Level 2 variance estimates may be
deflated given the small number of clusters and small num-
ber of observations per cluster. Despite these limitations of
the analytic model, our primary purpose was to develop and
test a training program in COMPASS for school-based CTs
and provide preliminary estimates for the fixed treatment

effect for dose and PF (not random effects) which could be
used as point estimates for future planned data analyses.
Therefore, a smaller sample was useful as we refined our
training package using an iterative approach. Finally, no a
priori power analysis was conducted prior to the performed
data analyses as we did not expect to realize a power of 0.80
with large ES given the iterative nature of our approach.
Additional research is needed with a larger, more diverse
sample of CTs, teachers, caregivers, and students.

Unfortunately, due to the onset of COVID-19, we were
unable to complete the study as planned, which further
reduced our sample sizes as CTs were unable to conduct
initial consultations and coaching/e-feedback sessions with
teachers and caregivers once schools were closed to in-per-
son instruction in the spring of 2020. Future research should
investigate the impact of dosage and type of PF based on the
original RCT we designed (four coaching, two coaching,
four e-feedback, and initial consultation only with no fol-
low-up coaching or e-feedback).

Another limitation of our study is that PET-GAS and
adherence were treated as continuous outcomes during the
data analyses, but they are not truly equidistance mea-
sures. However, given the small sample size, we were
unable to treat the constructs that these measures represent
as continuous in nature, which could be made possible
within a latent variable framework such as multilevel
structural equation modeling or multilevel item response
modeling. As such, we leave this avenue for future research
to explore.

Despite these limitations, our findings are promising that
e-feedback may be a viable alternative or complement to
coaching and is worthy of further examination in future
research. Overall, these findings suggest that providing
teachers more than one opportunity to receive PF via coach-
ing or e-feedback following the development of high-qual-
ity intervention plans is essential for increasing their
adherence to the plans and increasing student outcomes.
However, more research on the frequency and number of
coaching/e-feedback sessions is needed as schools plan for
utilizing the valuable time of coaches and consultants.
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