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This study contrasted face-to-face and remote coaching models using an empirically-based professional
development model, The Early Education model (TEEM). Child care teachers (n = 174) were randomly
assigned to 1 of 3 conditions: remote coaching (n = 59), face-to-face coaching (n = 66), and business-
as-usual (n = 49). This study examined intervention effects in addition to coaching modality effects on
teacher and child outcomes. Findings suggested that child care teachers who received coaching (regard-
less of modality) demonstrated improved teaching behaviors compared to the business-as-usual group.
Compared to remote coaching, there were also advantages of face-to-face coaching on some teaching
behaviors, although these advantages were no longer evident after accounting for teachers’ levels of
responsiveness to the intervention. Additionally, although there were no direct effects of the intervention
on child outcomes, there was evidence of positive indirect associations of the intervention and coaching
modality on child-level outcomes through improvements in teachers’ instructional practices.

early childhood teachers across settings.

Educational Impact and Implications Statement

Remote and face-to-face coaching models were both found to be effective in improving many child
care teachers’ and children’s outcomes. Findings from this study highlight the promise of professio-
nal development with coaching and point to the need for making these supports more accessible for
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One of the most important determinants of high-quality pre-
school programs is the quality of the teaching workforce (Hamre
et al., 2017). Effective teachers interact with young children in
cognitively stimulating and emotionally supportive ways, which
helps children acquire early learning skills (Yoshikawa et al.,
2013). Recent research, however, shows tremendous variability
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in preschool teachers’ provision of cognitively stimulating and
emotionally supportive interactions with children (Hamre, 2014;
Jamison et al., 2014; Justice et al., 2008). This is attributed to a
variety of factors, including an underprepared teacher workforce
(Sun et al., 2015) and challenges that are unique to preschool
settings operating outside of the more established K-12 system
(Hamre et al., 2017). In preschool child care settings, teachers
often earn low wages and experience great turnover among
staff; instability among child care teachers ranks near turnover
rates of the fast food industry (National Survey of Early Care
and Education Project Team [NSECE], 2013; Whitebook &
Sakai, 2003). High turnover rates in early childhood education
settings often leads to unstable environments that can compro-
mise efforts to promote continuity in relational-care settings and
adversely affect the quality of child care (Cassidy et al., 2011;
McMullen et al., 2020). In efforts to build and maintain a stron-
ger teacher workforce, many schools have invested in professio-
nal development opportunities for teachers, including coaching-
based models that have the potential to provide sustained and
individualized support for teachers (Kane & Rosenquist, 2019;
Lemons & Toste, 2019).
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Over the past decade, researchers have increasingly investigated
how technology could be used to deliver professional development
to teachers at larger scales (Downer et al., 2009; 2009; Landry
et al., 2006; Powell & Diamond, 2013). Technology has been
recently used as a way to provide coaching support for teachers
(Crawford et al., 2017; Vernon-Feagans et al., 2018; Rock et al.,
2009). Remote coaching models (i.e., coaching delivered through
technology) eliminate travel so that rural locales can readily partic-
ipate, allow for more flexible scheduling than traditional face-to-
face coaching, and may be lower cost (Vernon-Feagans et al.,
2015; Bates et al., 2019). However, despite the feasibility and
potential benefits of remote coaching, there has been very little
research comparing coaching delivery modalities (i.e., remote or
face-to-face), particularly for preschool teachers in child care set-
tings. To that end, this study examined an empirically-tested pre-
school teacher professional development program, The Early
Education model (TEEM; Landry et al., 2009), which focused on
building child care teachers’ language and literacy instruction as
well as their levels of responsiveness, to compare face-to-face and
remote coaching through an experimental research design.

Compared to public-funded programs such as state preschool or
Head Start, child care centers typically have fewer financial resour-
ces to provide professional development for their teachers and fewer
incentives to meet early learning standards (Lin & Magnuson,
2018). Moreover, child care centers have been found to provide less
optimal quality of care compared to Head Start and state preschool
programs, which often have more stringent requirements for teacher
qualifications and training in early childhood education and use
more quality improvement monitoring (Bassok et al., 2016). Thus,
the current study focused on efforts to provide TEEM to child care
teachers as a way to improve the quality of high-need, center-based
child care.

Findings from previous efficacy studies of TEEM demonstrated
that the combination of online courses, face-to-face coaching,
child progress monitoring tools, and curricular resources resulted
in the most optimal changes in teachers’ instructional practices
(Cohen’s d = .52 to 1.11; Landry et al., 2006). A follow-up effi-
cacy study of TEEM utilizing a face-to-face coaching model sug-
gested strong positive changes in teachers’ responsive interactions
and literacy, language, and math practices, with Cohen’s d effect
sizes ranging from .39 to 1.04 for teachers and .15 to .75 for child
outcomes (Landry et al., 2009, 2011). Given the efficacy of TEEM
professional development with a face-to-face coaching compo-
nent, the purpose of the study was to understand if and how a
remote coaching component would complement the TEEM profes-
sional development model (as compared to face-to-face coaching).
The current study examined the effects of face-to-face versus
remote coaching for teachers randomly assigned to one of the
three conditions: face-to-face, remote, and business-as-usual.
Additionally, face-to-face and remote coaching models were com-
pared across a range of teacher- and child-level outcomes.

Coaching + Professional Development and Teacher
and Child Outcomes

Professional development models that consist of standalone
workshops typically do not provide the level of intensity or indi-
vidualized support that is necessary for improving and sustaining
teachers’ instruction (Powell et al., 2009; Snyder et al., 2018). As

a result, individualized coaching has emerged as a promising pro-
fessional development method for improving the quality of early
childhood classrooms (Yoon et al., 2007). For example, one exper-
imental study showed that preschool teachers who received
ongoing, job-embedded coaching focused on reading instruction
were more likely to demonstrate higher scores on a measure of
language and literacy-related teaching behaviors (Sibley & Sewell,
2011). Children are also likely to experience the benefits of their
teachers working with coaches, with some evidence suggesting
greater gains in language and literacy skills (Cabell & Downer,
2011; Landry et al., 2011) and improvements in their behavioral
and social competencies (e.g., externalizing, prosocial, disruptive
behaviors; Hemmeter et al., 2016; Reinke et al., 2014). Effects of
coaching on child outcomes have been small to modest in compari-
son to larger positive effects of coaching on teacher outcomes
(Kraft et al., 2018). This is likely attributed to the foci of many
models that embed coaching within professional development mod-
els, which is to specifically improve teacher practices (Kennedy,
2016; Kraft et al., 2018; Varghese et al., 2016). In the current
study, coaches specifically helped teachers to learn how to respond
to student signals and use appropriate scaffolding strategies within
the context of language and literacy instruction. Thus, it was
hypothesized in the current study that associations of professional
development with coaching would have proximal effects on teacher
outcomes (language and literacy instruction) and indirect effects on
child outcomes (language and literacy outcomes; behavioral and
social competencies such as externalizing, internalizing, and proso-
cial behaviors) through teacher outcomes. The indirect effects of
coaching suggest that without improving teacher practices, child
outcomes are unlikely to improve. In previous studies, researchers
have found early childhood teachers’ language and literacy instruc-
tional practices to be a mediator of student outcomes (e.g., Piasta
et al., 2020).

Coaching Modality and Teacher and Child Outcomes

Although face-to-face and remote coaching models have been
separately linked to a variety of positive teacher outcomes, only
one experimental study has compared face-to-face versus remote
coaching models that supported preschool teachers’ language and
literacy instruction (Powell et al., 2010). Remote coaching has
been characterized as being delivered asynchronously (e.g.,
delayed feedback on videos of teachers’ lessons) or synchronously
(e.g., immediate support during instruction). In asynchronous
remote coaching models (used in the current study), teachers par-
ticipate in individualized coaching sessions to review and reflect
on a recorded video of instructional practice. For example, in a
study conducted by Pianta and colleagues (2008), teachers submit-
ted a video recording of a targeted instructional practice and a
coach provided written feedback on segments of the video for
the teacher to review. Coaches generated reflective questions
for teachers that were specifically focused on interactions between
teachers and students across a variety of domains. Coaches later
followed up with teachers to debrief about the lesson and identify
goals and modifications for instruction.

In the experimental study conducted by Powell and colleagues
(2010), Head Start teachers were randomly assigned to one of two
coaching conditions (on-site or online) or a business-as-usual condi-
tion. Although there were positive effects of both coaching models on
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teachers’ general classroom environment compared to the business-as-
usual condition, there were few significant differences between the
coaching models on the general classroom environment and teachers’
instructional practices. Of the six teacher-level outcomes (general
classroom environment; language, literacy, and curriculum; word defi-
nition instruction; code-focused instruction; language-eliciting book
reading; and language-eliciting free play), teachers’ code-focused
instruction (e.g., points out a sound of a letter) was the only outcome
positively influenced by on-site coaching. The researchers also found
positive effects for remote coaching on two of the seven child out-
comes (receptive vocabulary and initial sound-matching skills), but no
effects for on-site coaching.

Despite the limited differences between the remote and face-to-
face coaching groups, it is difficult to discern the unique contribu-
tion of coaching modality on teacher and child outcomes given the
differences in coaching dosages and activities for the face-to-face
and remote coaching groups. Additionally, the reported coaching
protocol for both face-to-face and remote conditions primarily
consisted of observations of specific practices and written feed-
back based on the observations. In the current study, face-to-face
and remote coaches used a variety of strategies, in addition to ob-
servation and feedback (e.g., demonstration, side-by-side coach-
ing, coteaching). Furthermore, the effects of both face-to-face and
remote coaching models is likely to be contingent upon teachers’
levels of responsiveness to and engagement with the professional
development content and coach (Berkel et al., 2011; LoCasale-
Crouch et al., 2016). Yet, there has been limited investigation as to
whether teachers’ levels of responsiveness accounts for differences
between the two coaching modalities.

Similarities and Tradeoffs Between Face-to-Face and
Remote Coaching Modalities

Both face-to-face and remote coaching models are aligned with
tenets of situated learning theory, which emphasize that learning
most often occurs in authentic contexts and that interactions
between adults help further knowledge. Practical components of
situated learning theory include cognitive apprenticeship and
coaching, opportunities for practice, collaboration, and reflection.
In both coaching modalities, coaches help teachers to apply content
learned from professional development into their classroom set-
tings. Coaches help teachers to make sense of their experiences in
applying new content to classroom practices through ongoing con-
versations and help teachers to reflect on their experiences. In both
coaching modalities, coaches are also able to model concepts and
help teachers engage in observational learning (social learning
theory, Bandura & Walters, 1977). For example, in face-to-face
and remote coaching models, coaches may choose to either show
demonstrations of effective implementation through video exem-
plars or demonstrate effective implementation themselves in order
to improve teacher practice.

Despite these similarities, each coaching modality (i.e., face-to-
face vs. remote coaching) may provide unique affordances that
contribute to variations in teacher outcomes (Fishman et al.,
2013). In the sections below, theoretical and empirical evidence
are used to describe the advantages and potential obstacles of both
face-to-face and remote coaching models, with face-to-face coach-
ing models showing more advantages compared to remote coach-
ing models.

Face-to-Face Coaching

Teachers who receive face-to-face coaching may experience a
greater sense of relatedness and competence that increase teachers’
intrinsic motivation to try new instructional practices and help teachers
internalize feedback on instructional practices (self-determination
theory). Face-to-face coaches may be more readily able to form trust-
ing relationships with teachers (relatedness), which then influence a
teacher’s openness to change. Face-to-face coaches may also be better
positioned to use a gradual release of responsibility approach, which
can help improve teachers’ sense of competence. For example, in face-
to-face coaching models, coaches may coteach or model lessons/activ-
ities so that teachers can transition toward implementing the lessons or
activities independently. Relatedly, theoretical tenets of cognitive
apprenticeship suggest that learning occurs through guided experiences
and that the initial stages of learning require demonstrations and guid-
ance. Face-to-face coaching provides teachers with an opportunity to
have someone demonstrate how a new strategy or lesson can work in
their own classroom context (Poglinco & Bach, 2004). Approaches
that encourage teachers to make personal connections with what they
are learning may improve the chances that teachers will “buy in” to
the intervention (Poglinco & Bach, 2004) and increase their receptivity
to change. When in the classroom, coaches are able to provide ‘in the
moment’ feedback and demonstrate new strategies or lessons that also
allow teachers to attend to the subtleties (i.e., tacit knowledge) of
implementing new practices that cannot always be easily articulated
verbally. Relatedly, an application of cognitive theory suggests that
face-to-face coaches may be better positioned to help teachers learn
how to manage the competing demands that arise during classroom
instruction (e.g., managing student cues, delivering lessons, adapting
instruction based on student signals) by using strategies such as side-
by-side coaching. Finally, face-to-face coaching makes it easier to
observe and reinforce the use of teaching strategies across multiple
classroom contexts (e.g., coach can provide in-the-moment examples
of using open-ended questions during transitions, read alouds, or snack
time). Collectively, the advantages of face-to-face coaching models
may be important for child care teachers, who may have lower levels
of education and fewer years of experience compared to teachers
working in public preschool or Head Start programs. Immediacy of
feedback, modeling activities in teachers’ classroom contexts, and
gradual release of responsibility, in particular, may be important attrib-
utes of face-to-face coaching models for teachers with lower levels of
education and experience.

The primary potential disadvantages to face-to-face coaching
include the practical need to schedule classroom modeling/obser-
vation, travel costs (particularly to rural areas or to programs that
lack internal coaching staff/specialists), and the difficulty of timing
feedback and reflection sessions when children are present. This
may not allow teachers the time/space to reflect as in-depth as a
later coaching call.

Remote Coaching

Remote coaching provides an opportunity for teachers to review
and reflect upon a video of classroom instruction. Video recordings
can be a powerful tool for supporting reflection as it allows teachers an
opportunity to see what children are experiencing. This may be espe-
cially helpful in situations in which a teacher struggles to recognize or
misses opportunities to respond to student cues. Therefore, the video
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recording can provide an opportunity for the teacher to gain a dif-
ferent perspective. Relatedly, teachers may also improve in their
abilities to critically evaluate and improve upon their own instruc-
tional practices and engage in productive inquiry (Matsumura et al.,
2019; Pianta et al., 2008; Powell et al., 2010). Second, remote
coaches may be able to consistently provide teachers with more ra-
tionale and reasoning in the context of instruction because they
have focused forums in which they are able to review recordings of
teachers’ instruction and help the teacher attend to specific instruc-
tional practices (Vernon-Feagans et al., 2015). In face-to-face
coaching models, coaches may not be able to consistently provide
extensive rationale and reasoning for specific instructional practices
because of competing demands in early childhood classrooms (e.g.,
teacher has to attend to other students, has to transition to other
classroom activities). Additionally, teachers may not be able to fully
process coach feedback in-the-moment and may simply follow
coach prompts because the teacher is focused on returning to the
classroom. Teachers may be able to internalize and process more of
the coach’s feedback when they have an opportunity to review their
instructional practices alongside coach feedback/commentary.
Third, child care teachers often have limited time away from stu-
dents during their working hours because, unlike district-based pre-
schools, they are often responsible for food service, classroom
cleaning, and sometimes student transportation. Therefore, remote
delivery can allow for scheduling coaching calls when the teacher
is off-duty and has sufficient time to focus on reflection and
feedback.

There are also potential disadvantages to remote coaching,
which can include technology-related difficulties, limited opportu-
nities to build strong coach-teacher relationships, missed opportu-
nities to intervene in-the-moment, and inabilities to model lessons
with the teacher’s own students. Technology-related difficulties
may include slow Internet speed (particularly in rural areas) and a
learning process for using technology to record and upload videos
of instructional practices and connect with coaches remotely.
Remote coaching models may also limit social cues that build trust
and rapport between the coach and teacher, which may compro-
mise coach-teacher relationships. Additionally, in asynchronous
remote coaching models, coaches are not able to intervene in-the-
moment, which often results in delayed teacher feedback. More-
over, remote coaches are not typically able to model lessons or
activities using the teacher’s own students (rather than video
exemplars). This may compromise teachers’ abilities to transfer
coach feedback to their own practices.

Goals of Present Study

The present study examined the benefits of coaching delivery
approaches for improving teachers’ instructional practices. This
study built upon and extended two past lines of research (Landry
et al., 2006; 2011; Powell et al., 2010) in five key ways: (1) the
present sample focused exclusively on child care settings; (2) the
content of professional development was based on an online lan-
guage and literacy course; (3) coaching support was provided
throughout the school year; (4) coaching activities and professio-
nal development resources between the face-to-face and remote
coaching groups were designed to be similar (to the extent possi-
ble), but more diverse than what was reported in previous studies;

(5) the theory of change for TEEM (with coaching) assumed indi-
rect child effects through improvements in teacher practices.

Classrooms were randomized to one of three conditions: remote
coaching, face-to-face coaching, or business-as-usual. Both inter-
vention groups received equivalent additional supports including
online courses for teachers, online child progress monitoring tools,
and curricular resources. The primary goal of the study was to
examine the extent to which professional development training
with coaching support led to greater gains in child care teachers’
instructional quality that, in turn, improved child outcomes. The
following research questions were addressed:

1. What were the intervention effects (regardless of coach-
ing modality) on child care teachers’ language and liter-
acy instruction compared to business-as-usual?

2. What were the effects of face-to-face coaching delivery
compared to remote delivery with regard to child care
teachers’ language and literacy instruction?

3. How did effects of the intervention and coaching modal-
ity on child care teachers' language and literacy instruc-
tion further influence children’s language and literacy
outcomes and behavior and social competencies?

The hypothesis for the first research question was that interven-
tion teachers would show greater gains in the quality of language
and literacy instruction than the business-as-usual group teachers.
The hypothesis for the second research question was that there
would be stronger effects for the face-to-face coaching condition
compared to the remote coaching condition, such that teachers
receiving face-to-face coaching would show greater gains in the
quality of language and literacy instruction than teachers receiving
remote coaching. The hypothesis for the third research question
was that the effects of the intervention and face-to-face coaching
in teachers’ language and literacy instruction would be indirectly
associated with children’s language and literacy outcomes and
would improve children’s behavioral and social competencies.

Method

The study took place in center-based child care classrooms with
three cohorts. Each cohort participated for one school year begin-
ning in 2014, 2015, or 2016. Written permission from the univer-
sity IRB, the director of each participating school, each teacher,
and parent of each student were obtained. The study was a cluster
randomized controlled trial, with students nested within classes,
and one class per building. Each classroom was randomly assigned
to one of the three conditions: face-to-face coaching, remote
coaching, or business-as-usual.

Participants

Teacher demographics are shown by condition in Table 1. The
vast majority of child care teachers (72.42%) in this sample had
only a high school or Associate’s degree and about 16% of teach-
ers had a bachelor's degree or higher. Almost all teachers were
female. Most teachers were African American (52.87%), Hispanic
(27.59%), or White (10.92%). Teachers reported an average of
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Table 1
Descriptive Information for Teacher Sample

Full sample Face-to-face coaching Remote coaching Business-as-usual
Teacher-level (n=174)% or (n =66)% or (n=159)% or (n=49)% or
variables M (SD) M (SD) M (SD) M (SD)

Ethnicity

White 10.92 10.61 10.17 12.24

African American 52.87 50.00 52.54 57.14

Hispanic/Latinx 27.59 34.85 23.73 22.45

Other 8.62 4.55 13.56 8.16
Education level

No high school diploma 1.72 1.52 0.00 4.08

High school diploma/GED 64.37 66.67 57.63 69.39

Associate's degree 8.05 9.09 8.47 6.12

Bachelor's degree 8.62 1.52 16.95 8.16

Some graduate work 4.60 7.58 1.69 4.08

Master's degree 2.87 4.55 1.69 2.04

Other 5.75 7.58 5.08 4.08

CDA credential 4.02 1.52 8.47 2.04

Years of teaching experience 9.67 (8.50) 9.35 (7.76) 9.58 (8.29) 10.22 (9.39)

9.67 years of teaching experience, although there was considerable
variability (SD = 8.50; range 0—40 years).

Child participants were mostly four-year-old children from low-
income backgrounds. Average child age was 4.0 at the beginning
of the school-year. Participating children were 46.50% African
American, 30.64% White non-Hispanic, 11.43% Hispanic/Latinx,
and 11.43% other, as shown in Table 2.

Setting

Classrooms were located in two large urban Southwestern
cities. To be eligible to participate, classrooms had to serve tod-
dlers, provide a full-day program (not half-day), and deliver the
majority of instruction in English. Classrooms were not eligible if
they had participated in past professional development projects
offered by the University researchers within the last 5 years. Based
on past child care studies with large turnover, steps were taken to
reduce attrition before randomization. Program directors and
teachers signed commitment letters stating their intentions to make
efforts for focal teachers and children to remain within the same
classroom throughout the study period.

Randomization

The random assignment intervention was carried out by the lead
methodologist who had no involvement in intervention activities.
Classrooms were the unit of assignment (with one classroom per
building). A total of 217 classrooms/teachers were initially
randomized throughout three years. The initial allocation was: (a)
face-to-face = 74, (b) remote = 75, and (c) business-as-usual = 68.

Teacher Attrition. As expected within this child care setting,
there was considerable attrition in this study. Table 3 shows the num-
bers of stayers, leavers, and joiners, and the attrition rate for the full
teacher sample and by experimental group throughout the study. Of
the original 217 teachers randomized, 60 teachers (remote = 20; face-
to-face = 16; business-as-usual = 24) were dropped from the study
(i.e., leavers). The reasons for attrition were presented by experimental
groups in  Appendix A.' Seventeen substitute teachers (i.e., joiners;
face-to-face = 8; remote = 4; business-as-usual = 5) replaced the

dropped teachers before they were aware of the randomly assigned
conditions of the classrooms and remained from the pretest through
posttest. The final analytic sample of classrooms/teachers was 174
(face-to-face = 66; remote = 59; business-as-usual = 49).

After taking the number of joiners into account, the overall attri-
tion rate was 19.82%, as presented in Table 3. The attrition rates
for three experimental groups were 10.81% (face-to-face), 21.33%
(remote), and 27.94% (business-as-usual). Results of chi-square
tests suggest that the business-as-usual group had a statistically
higher attrition rate than the face-to-face group (p < .05), but no
other statistically significant results were found. Moreover, the
absolute differential attrition rates for face-to-face v. remote
(10.52%) and for remote v. business-as-usual (6.61%) were in tol-
erable levels of potential bias, whereas the absolute differential
rates for face-to-face v. business-as-usual (17.13%) were not in tol-
erable levels of potential bias (What Works Clearinghouse, 2020).
The high differential attrition rate was due to the high attrition rate
of the business-as-usual group (27.94%). Although there was a
higher differential attrition rate between the face-to-face and busi-
ness-as-usual group, the reasons for attrition in the business-as-
usual group were unrelated to the study (see Appendix A).

Child Attrition. Table 4 shows the numbers of children who
participated and children who dropped out of the study at posttest,
as well as the attrition rate for the full sample (by group). A total of
1,297 children participated in the study (482 children in the face-to-
face group; 443 children in the remote group; and 372 children in
the business-as-usual group). There were 282 children (face-to-face
= 96; remote = 109; business-as-usual = 77) who did not complete
both pretest and posttest for the study (i.e., children with nonres-
ponses). As a result, the final analytic sample of children was 1,015
(face-to-face = 386; remote = 334; business-as-usual = 295). The
overall attrition rate was 21.74%. The attrition rates for three exper-
imental groups were 19.92% (face-to-face), 24.60% (remote), and
20.70% (business-as-usual). The absolute differential attrition rates
between three experimental groups were 4.69% (face-to-face v.
remote), .78% (face-to-face v. business-as-usual), and 3.91%

! Appendices A-H can be found in the online supplemental materials.
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Table 2
Descriptive Information for Child Sample

Child-level Full sample Face-to-face coaching ~ Remote coaching  Business-as-usual
variables (N=1,015% (n=386)% (n=334)% (n=295)%

Gender

Male 51.82 52.85 50.60 51.86

Female 48.18 47.15 49.40 48.14
Ethnicity

White 30.64 32.38 26.05 33.56

African American 46.50 45.85 52.10 41.02

Hispanic/Latinx 11.43 9.84 11.08 13.90

Other 11.43 11.92 10.78 11.53

(remote v. business-as-usual). According to What Works Clearing-
house (2020) standards, these differential attrition rates were in tol-
erable levels of potential bias.

TEEM Description

The TEEM intervention components primarily consisted of: 1)
nine online courses aimed at increasing knowledge of appropriate
language, literacy, and responsiveness strategies; 2) training and
resources to conduct student progress monitoring, and 3) training
in the use of a supplemental curriculum. Course work and training
in the use of student progress monitoring software and the supple-
mental curriculum were conducted using a web-based platform
and laptop or tablet. The supplemental curriculum consisted of the
Developing Talkers program (e.g., books with linked language
and literacy activities, activity guides) and school readiness kits
(e.g., literacy, math and science materials). The TEEM interven-
tion was designed to help teachers understand how to use both
assessments and curriculum-linked instruction in language and lit-
eracy. All TEEM teachers spent approximately 50 hours interact-
ing with course content over the course of a year. Coaching
support (described more fully in the section “TEEM Professional
Development and Coaching Procedures’) was also provided to all
intervention teachers in order to facilitate implementation of the
three intervention components. TEEM teachers received similar
coaching support that helped: (a) reinforce concepts introduced in
the course, (b) ensure proper implementation of student progress
monitoring in areas of letter knowledge, phonological awareness,
and vocabulary at three time points during the year, and (c) pro-
vide curriculum support. In addition, teachers also had access to a
video library that included video exemplars of a broad range of
language and literacy lessons (e.g., book reading, phonological
awareness, print and letter knowledge, written expression, and oral

language) that took place in a variety of settings (e.g., whole
group, small group, transitions, and centers).

Teacher Training

In the fall of each study year, intervention teachers (both face-
to-face and remote) attended a one-day overview session during
which they received information on the intervention materials they
would receive, how to access TEEM course work through an
online platform, and how to conduct student progress monitoring
on the online platform. Teachers in the remote intervention group
attended an additional session on how to record and upload videos
of their teaching footage. During the year, intervention teachers
also attended two one-hour webinars to help support language de-
velopment and dialogic reading.

Coach Training

Over the course of the study, nine coaches and three coach
supervisors were hired through the university prior to the start of
the first study year. Of the nine coaches, one was an exclusively
remote coach and two were exclusively face-to-face coaches. The
remaining six coaches worked with both face-to-face and remote
groups. One coach supervisor worked with two teachers in the
remote group and two of the coach supervisors worked with seven
teachers in the face-to-face group. All coaches received ongoing
training on recruitment of study sites, study overview (e.g., key
coaching responsibilities, implementation plan), coach data collec-
tion measures (e.g., coaching session logs), and content training
(e.g., coaching competencies, coaching strategies and feedback);
in total, this amounted to 13 hours of training. Coaches also
attended 18 one-hour biweekly meetings to discuss coaching con-
tent and implementation progress. During the weekly meetings, a
coach supervisor conducted professional learning community

Table 3
Teacher Attrition Rates
Face-to-face coaching Remote coaching Business-as-usual Total

Teacher participation groups nor % nor % nor % nor %
Random assignment (A + B) 74 75 68 217
Stayers (A) 58 55 44 157
Leavers (B) 16 20 24 60
Joiners (C) 8 4 5 17
Final analytical sample (A + C) 66 59 49 174
Attrition rate after replacement [=(B — C)/(A + B)] 10.81% 21.33% 27.94% 19.82%
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Table 4
Child Attrition Rates
Face-to-face coaching Remote coaching Business-as-usual Total

Child participation groups nor % nor % nor % Nor %
Participating children (A) 482 443 372 1,297
Children who left the study prior to posttest (B) 96 109 77 282
Final analytical sample (A-B) 386 334 295 1,015
Attrition rate [=B/A] 19.92% 24.60% 20.70% 21.74%

sessions based on coaches’ needs, with topics including classroom
management, lesson cycle, letter knowledge, phonological aware-
ness, language development, written expressions, reflection, and
feedback. Additionally, coaches reviewed coaching videos to iden-
tify important coaching competencies and to reflect on ways to
improve coaching practices. The intervention director and project
manager also attended the weekly meetings to monitor the inter-
vention and provide content expertise.

TEEM Coaching Procedures

Both face-to-face and remote coaches adhered to the same
biweekly cycle of: observation, assessment, evaluation, feedback,
and planning. Observation and feedback were based on the Class-
room Observation Tool (COT; Crawford et al., 2017) and COT
Mentoring Guide. The COT consists of short checklists of quality
teaching behaviors across a range of instructional areas including:
sensitivity and responsiveness, oral language use, book reading,
print and letter knowledge, phonological awareness, and written
expression (see Appendix B for sample of the COT). Coaches
used these observational data to guide their discussions with teach-
ers and collaborate in the drafting of Short Term Goals Reports
(STGR). During coach feedback sessions, coaches also selected
video exemplars from the video library to help teachers understand
high quality implementation before teachers attempted to imple-
ment the agreed upon changes. The STGR helped to provide a
focus for coaching, track fidelity, and set goals aligned with course
content. Teachers received an electronic copy of the STGR, which
also included connections to preschool guidelines, activities in a
supplemental curriculum, and a record of the action plan for the
following week (jointly developed at the end of the coaching
session).

Coaches also had access to the coach version of the STGR,
which linked COT behaviors to specific coaching strategies from
the COT Mentoring Guide (see Appendix C). These reports helped
coaches to focus and adhere to the intervention during coaching
sessions. Coaches in both conditions spent approximately 90
minutes working with each teacher on a biweekly or monthly basis
from October to April of each study year. In the sections below,
face-to-face and remote coaching models are described.

Face-to-Face Coaching

The face-to-face coaching model followed a gradual release
progression in which the coach withdrew support as the teacher
was able to implement lessons or activities independently. Face-
to-face coaches drew upon several coaching strategies to individu-
alize support for teachers within the gradual release progression.
For example, the progression may have begun with an in-class

demonstration, followed by coteaching, and concluded with side-
by-side prompting, depending on the teacher’s level of expertise in
the instructional area. These strategies provide context-specific, in-
the-moment support that is difficult to replicate in remote coaching
models. Face-to-face coaches also drew upon video reflection strat-
egies when necessary, recording a lesson and using the footage as a
discussion prompt during the feedback session. Overall, coaching
sessions in the face-to-face coaching condition were structured as
follows: (a) implement the action plan for 60 minutes (i.e., support
teacher according to the gradual release model in agreed upon con-
tent areas), (b) conduct reflective follow-up session for 30 minutes
(i.e., discuss observed teaching practices; determine needs based on
observation, video reflection, course work discussions, and pro-
gress monitoring; and set goals), and (c) provide teacher with short
term goals report and action plan for the coming week.

Remote Coaching

The remote coaching model followed the face-to-face coach-
ing model to the extent that it was feasible. Teachers in the
remote condition were provided with tablets that had video re-
cording capabilities in order to record weekly teaching footage
that corresponded with established coaching goals. For exam-
ple, if a coach and teacher set goals around conducting effec-
tive read alouds, the teacher would record a daily read aloud,
upload the footage securely, and view the uploaded video
while completing a reflection form that was sent to the coach.
When the coach received the video, their protocol was as fol-
lows: (a) review the description, reflection form, and video, (b)
select clips and embed onscreen captioning and voiceover for
repeated viewing and discussion, (c) select video exemplars
that support identified goals, (d), and provide the teacher with
a video link and discussion points to review before the confer-
ence call. During the coaching call, teachers and coaches
viewed the video jointly while following the coaching cycle (i.
e., discuss observed teaching practices, identify areas of need
based on observed teaching, discuss course work and child
progress monitoring, set goals, view demonstrations). At the
conclusion of the session, the coach provided the teacher with
the agreed-upon goals using the STGR and action plan for the
coming week. Delays associated with video recording and
upload required remote coaching to be delivered in two phases.
In the first phase, the teacher spent 30 minutes reviewing coach
feedback (i.e., video annotations, video voiceovers, and reflec-
tive questions), and in the second phase, the teacher partici-
pated in a 60-minute remote coaching session to talk about the
annotated lesson, establish new goals, and review or discuss
the video demonstration.
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Business-as-Usual Condition

To understand the counterfactual condition, teachers in all condi-
tions reported on their core curriculum. Teachers in the control group
reported using a variety of core curricula (e.g., Frog Street, Mother
Goose). They also completed an adaptation of the Early Childhood
Longitudinal study Teacher Questionnaire items about content cover-
age for language arts and classroom resources available for this
instruction. The ECLS survey included 27 items that asked teachers
to report how often they taught specific literacy and social-emotional
skills by selecting one of four options for each skill or strategy: 1 =
not at all, 2 = somewhat, 3 = a fair amount, or 4 = a lot. On average,
teachers reported an average of a “fair amount” for both teaching lit-
eracy skills (M = 3.03, SD = .36) and social-emotional skills (M =
3.54, SD = .36).

Fidelity of Implementation
Teacher Fidelity

Teachers’ exposure and responsiveness to the intervention were
the two primary fidelity indicators examined in the current study.
Table 5 presents descriptive statistics of teacher-level fidelity vari-
ables. Teachers’ exposure to the intervention was conceptualized
as the extent to which teachers participated in the key components
of the TEEM intervention (online courses and coaching cycles).
Exposure to the intervention was assessed in two ways: the num-
ber of online courses completed and the number of coaching
cycles (i.e., goals set, practice, and feedback). On average, teach-
ers completed seven out of nine online courses. Teacher goals
were tracked within coaching cycles using the Classroom Obser-
vation Tool (COT), which had a selection of over 200 goals across
13 instructional domains for teachers to choose from based on
their own professional goals and classroom needs (it should be
noted that there was not a maximum number of goals that teachers
were expected to set). Face-to-face teachers participated in an av-
erage of 11 coaching cycles (out of 12 possible coaching cycles),
set approximately 44 goals with their coaches, and met approxi-
mately 39 of their goals. Remote coaches participated in an aver-
age of 11 coaching cycles, set approximately 59 goals with their
coaches, and met approximately 55 of their goals.

Table 5
Descriptive Information for Teacher Level Fidelity

Teachers’ responsiveness was conceptualized as the quality of their
participation in the key TEEM intervention components (online
courses and coaching cycles). After each coaching cycle, coaches used
a 5-point Likert-type scale (1 = low to 5 = high) to rate teachers’ levels
of coachability, engagement, mastery of the target activity, mastery of
the course content, and reflectiveness; these domains captured the
extent to which teachers actively engaged with the TEEM intervention
components (see Appendix D for descriptions of each dimension).
Prior to coaching teachers, coaches attended three training sessions
(led by the Principal Investigator and coach supervisor) and independ-
ently rated two coaching sessions after the training. Coach ratings
were then reviewed to ensure adequate understanding of the rating
form. For face-to-face teachers, coach ratings ranged from 3.28 to 4.11
(SDs ranged from .57 to .68). For remote teachers, coach ratings
ranged from 2.58 to 3.97 (SDs ranged from .63 to .77). Coaches also
documented the specific coaching strategies they used during the
coaching session (e.g., coteaching, video reflection) in addition to the
classroom context (e.g., small group, whole group), content area (e.g.,
letter knowledge), and activity (e.g., supplemental curricula lesson).

Coach Fidelity

Coach fidelity data were collected to inform feedback to coaching
staff and improve intervention delivery. The Principal Investigator
met with the coach supervisors to discuss each item on the coach fi-
delity rating form and the coach supervisor provided examples for
each of the items to clarify items on the coach fidelity rating form.
Coach supervisors independently rated three videos; these ratings
were discussed during a later meeting to ensure consistency. Supervi-
sors rated each of the coaches during coaching sessions twice per
month using a Supervisor Fidelity Rating form, which consisted of
five items scored on a Likert-type scale (e.g., 1 = minimal, 3 = mod-
erate, 5 = high). Each of the five items assessed different coaching
practices. On average, supervisors rated intervention coaches as dem-
onstrating moderate levels across the four items: Actionable Feed-
back (M = 3.31, SD = 1.28); Content focused feedback (M = 3.49,
SD = 1.16); Supportive (M = 3.82, SD = .90); and Encouraging Re-
flective Thinking (M = 2.56, SD = 1.20). Supervisors rated face-to-
face and remote coaches as being able to moderately match coaching
strategies to teachers’ needs (M = 2.76, SD = 1.01; M = 3.56, SD =
1.35, respectively). See Table 6 for more descriptive information on
coaches’ implementation fidelity.

All Face-to-face coaching Remote coaching
Teacher fidelity
indicators N M SD Range Skewness N M  SD Range Skewness N M  SD Range Skewness
Number of online
courses 83 7.66 224 0.00 9.00 —1.87 44 734 245 0.00 9.00 —157 39 803 195 1.00 9.00 —2.43
Number of cycles 83 1146 1.57 4.00 12.00 —3.46 44 11.55 1.25 5.00 12.00 —3.87 39 11.36 1.88 4.00 12.00 —3.09
Coachability 125 3.85 0.72 1.71 5.00 —0.59 66 408 060 290 500 —0.13 59 358 0.77 1.71 483 —0.8
Current course content
mastery 125 295 0.80 1.00 423 —-034 66 328 068 133 423 —073 59 258 0.76 1.00 4.08 0.07
Current target activity
mastery 125 330 0.60 1.44 442 —-054 66 336 057 1.67 418 —079 59 324 0.63 144 442 —-0.30
Reflectiveness 125 3.51 070 1.57 500 -032 66 3.71 0.68 2.17 500 —-029 59 330 0.65 157 442 —-0.58
Engagement 125 395 0.62 229 500 —-046 66 411 058 293 500 —037 59 378 0.63 229 490 —0.49
Coaching support 125 4.03 0.62 2.09 500 —-040 66 4.07 061 3.00 500 —-0.02 59 397 0.63 2.09 500 —0.80
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Table 6
Descriptive Information for Supervisor Rating of Coaches’ Fidelity

All Face-to-face coaching Remote coaching

Coach fidelity indicators N M SD  Range Skewness N M SD  Range Skewness N M SD  Range Skewness
Content-focused feedback 103 349 1.16 1 5 —0.27 51 304 106 1 5 —0.19 52 388 113 1 5 —0.53
Actionable feedback 103 331 128 1 5 —0.09 51 282 105 1 5 026 52 3,69 138 1 5 —0.58
Supportive feedback 103 382 090 2 5 —0.19 51 333 077 2 5 —0.1 52 429 078 3 5 —0.56
Reflective thinking 103 256 120 1 5 0.45 51 208 089 1 4 0.37 52 298 132 1 5 0.09
Intensity 103 317 125 1 5 0.02 51 276 101 1 4 002 52 356 135 1 5 —0.38
Note. Likert scale ranges from /-low to 5-high.

Data Collection Procedures

Following the training sessions and once deemed reliable (for in-
formation on the training procedures of classroom observers and
child assessors, please see Appendix E), research assistants con-
ducted the teacher observations and child assessments. In the fall
and spring of each study year, teachers completed questionnaires
about their professional background, classroom characteristics, and
demographic information. Teachers assisted the research staff by
helping to ensure consent forms and parent questionnaires were
delivered home to children via “backpack communications.” These
questionnaires were completed by caregivers and included family
demographic information. Children were assessed in the fall and
spring of each study year in quiet locations within their schools
(e.g., empty classroom, unused office space). Classroom observa-
tions occurred during the school day and were scheduled during por-
tions of the day when teachers were actively engaged in providing
instruction. In other words, efforts were made to schedule observa-
tions during small and large group lessons versus when children
were engaged in other activities (e.g., lunch, nap, outside time).

Measures
Teacher Outcomes
To assess changes in teacher behaviors, assessors administered

the Teacher Behavior Rating Scale (TBRS; Landry et al., 2001);

Table 7
Descriptive Statistics of Teacher Assessment Scores

and to assess the quality of teachers’ language and literacy envi-
ronment, assessors administered the Early Language and Literacy
Classroom Observation (ELLCO; Smith et al., 2002).

TBRS. The TBRS evaluated the following content areas: (a)
classroom community behaviors; (b) teacher sensitivity; (c) learning
centers; (d) lesson plans; (e) book reading behaviors; (f) print and
alphabet knowledge; (g) written expression; (h) phonics; (i) phonologi-
cal awareness; and (j) oral language use with students. For TBRS each
subscale, items on both quality ratings (1 = low; 4 = high) and quantity
ratings (1 = rare; 4 = often) were scored using a 4-point scale. Quality
mean score and quantity mean score were averaged to compute the
subscale score used in analyses. The total score (ranged from 11.64 to
33.23) was calculated by adding the subscale’s scores. The means and
standard deviations for each of the TBRS subscales are presented in
Table 7. The TBRS has previously shown high reliability and validity
(e.g., interrater reliability ranged from .71 to 1.00; Landry et al., 2001).
In the current study, ICC (intraclass correlation coefficients) was com-
puted as an indicator of interrater reliability. Cicchetti’s (1994) criteria
of ICC values helped to inform different levels of interrater reliability:
poor (ICC < 40), fair (.40 = ICC < .60), good (.60 = ICC < .75),
and excellent (.75 = ICC). In general, subscales had good to excellent
ICC values (ranged from .72 to .93) except for Phonics. The Phonics
subscale had an ICC of .44, which was still considered as a fair inter-
rater reliability coefficient.

ELLCO. Two subtests from the ELLCO were used in the cur-
rent study: General Classroom Environment (GCE) and the

Full sample
(n=174) M (SD)

Face-to-face coaching
(n=66) M (SD)

Business-as-usual
(n=49) M (SD)

Remote coaching
(n=59) M (SD)

TBRS dimensions Pretest Posttest Pretest Posttest Pretest Posttest Pretest Posttest
TBRS total score 17.51 (3.01)  20.00 (4.25) 17.93 (3.29) 22.04 (4.36) 17.17 (2.84) 20.30 (3.51) 17.34 (2.82) 16.88 (3.00)
Classroom community 2.10 (0.45) 2.24 (0.52) 2.14 (0.44) 2.33 (0.52) 2.04 (0.46)  2.28 (0.48) 2.12 (0.46)  2.05(0.53)
Teacher sensitivity 2.77 (0.46) 2.88 (0.46) 2.80 (0.48) 3.03 (0.47) 2.75(0.50)  2.88(0.39) 2.76 (0.40)  2.68 (0.47)
Learning centers 1.52 (0.53) 1.87 (0.68) 1.61 (0.65) 2.18 (0.72) 1.40 (0.40) 1.86 (0.58) 1.55 (0.50) 1.45 (0.49)
Lesson plans® 1.58 (0.69) 1.64 (0.87) 1.69 (0.74) 1.76 (0.98) 1.47 (0.65) 1.68 (0.89) 1.57 (0.66) 1.42 (0.62)
Book reading 1.72 (0.45) 2.12 (0.58) 1.71 (0.49) 2.36 (0.57) 1.75(0.43)  2.19 (0.50) 1.68 (0.41) 1.72 (0.48)
Print and letter knowledge 1.67 (0.39) 2.02 (0.55) 1.74 (0.44) 2.28 (0.55) 1.66 (0.38)  2.09 (0.48) 1.58 (0.32) 1.60 (0.38)
Written expression 1.33 (0.33) 1.58 (0.54) 1.35(0.38) 1.86 (0.6) 1.32 (0.25) 1.55(0.48) 1.33 (0.34) 1.24 (0.27)
Phonics 1.51 (0.53) 1.77 (0.66) 1.52 (0.55) 1.96 (0.8) 1.48 (0.49) 1.84 (0.54) 1.52 (0.56) 1.42 (0.44)
Phonological awareness 1.25 (0.37) 1.58 (0.59) 1.31 (0.4) 1.82 (0.58) 1.23(0.36) 1.62(0.62) 1.21 (0.33)  1.20(0.34)
Oral language 2.09 (0.46) 2.32 (0.51) 2.10 (0.48) 2.50 (0.47) 2.07 (0.50)  2.30(0.47) 2.08 (0.40)  2.11(0.53)
ELLCO total score 46.26 (10.33) 52.36(12.72) 48.20(11.10) 57.50 (11.44) 45.00 (9.55) 53.53(11.74) 45.16(9.97) 44.02(11.41)

Note.

TBRS = Teacher Behavior Rating Scale; ELLCO = Early Language and Literacy Classroom Observation.

“Four teachers (2 in face-to-face and 2 in business-as-usual) did not have complete data in pretest or post scores of lesson plans and those teachers were

not included in the analysis of lesson plans.
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Language, Literacy, and Curriculum (LLC). The GCE subtotal
was calculated based on ratings of classroom materials, organiza-
tion, and management. The LLC subtotal was calculated based on
ratings of oral language facilitation, approaches to book reading,
and other curriculum aspects. In the current study, the ICCs for the
GCE and LLC were .80 and .62, respectively. Items on ELLCO
were scored using a 5-point Likert-type scale, which ranged from
1 (deficient) to 5 (exemplary). The total score was calculated by
adding all 19 items on the two subtests. The total score for the
ELLCO was used in the current study (see Table 7 for means and
standard deviations for the full sample and groups).

Child Outcomes

Three standardized measures of children’s literacy and language
skills were used in the current study: Preschool Language Scales-
Fifth Edition (PLS-5; Zimmerman et al., 2002); Test of Preschool
Early Literacy (TOPEL; Lonigan et al., 2007); and Expressive
One-Word Picture Vocabulary Test (EOWPVT; Brownell, 2000).
Additionally, two teacher-rated measures of child behaviors were
used: Child Behavior Questionnaire (CBQ; Rothbart et al., 2001)
and Social Competence and Behavior Evaluation—Teacher ratings
(SCBE; LaFreniere & Dumas, 1996). The means and standard
deviations for each of the child assessments are presented in
Appendix G (online supplemental materials).

PLS-5. The PLS-5 is a global oral language measure that con-
sists of the Auditory Comprehension subscale, which assesses
receptive language, and the Expressive Communication subscale,
which assesses the child’s ability to communicate with others. In-
ternal consistency estimates were high for both Auditory Compre-
hension (a0 = .94 and .93 at preand posttest) and Expressive
Communication (o = .96 at preand posttest).

TOPEL. Two TOPEL subtests were administered: Print
Knowledge, which consisted of 36 items that measured skills such
as letter recognition and book and print concepts, and Phonological
Awareness, which consisted of 27 items that measured skills such
as elision and blending. Internal consistency estimates were high
for Print Knowledge (o0 = .97 at pretest and o = .96 at posttest) and
Phonological Awareness (o = .88 at pretest and o = .90 at posttest).

EOWPVT. The EOWPVT is a norm-referenced assessment
that measures expressive vocabulary. Children are presented with
a series of illustrations depicting an object, action, or concept and
asked to name each illustration. Internal consistency estimates
were high (a0 = .97 at preand posttest).

CBQ. The CBQ consists of three subscales: Attention/Focus,
which consisted of 14 items (e.g., when picking up toys, usually
keeps at the task until it is done), Inhibitory Control, which con-
sisted of 13 items (e.g., can wait before entering into new activities
if asked), and Impulsivity, which consisted of 13 items (e.g., usu-
ally rushes into an activity without thinking about it). Teachers
rated students across the three domains, using a seven-point Lik-
ert-type scale (1 = extremely false to 7 = extremely true). Internal
consistency estimates were medium to high for Attention/Focus (o
= .81 at preand posttest), Inhibitory Control (o = .86 at preand
posttest), and Impulsivity (oo = .71 at preand .68 at posttest).

SCBE. The SCBE consists of three subscales with 10 items
each: Anxiety/Withdrawal (e.g., avoids new situations), Social
Competence (e.g., cooperates with other children), and Anger/
Aggression (e.g., easily frustrated). Teachers rated students across

the three domains, using a six-point Likert-type scale (1 = never to
6 = always). Cronbach’s alpha was .79 at preand .84 at posttest for
Anxiety/Withdrawal, .85 at preand .87 at posttest for Social Com-
petence, and .91 at preand .93 at posttest for Anger/Aggression.

Control Variables

Teachers’ covariates considered in this study included years of
teaching and educational attainment. Ethnicity was used as the
child-level covariate, given prior research that has documented
significant differences in academic achievement based on ethnicity
(e.g., Chatterji, 2006; Davis-Kean & Jager, 2014; Reardon &
Galindo, 2009).

Analysis Strategy

The analysis of covariance (ANCOVA) was conducted using
SAS 9.4 to examine the intervention effects (research question 1)
and coaching modality effects (research question 2) on end-of-year
teacher outcome measures, statistically controlling for variability in
beginning-of-the-year (baseline) scores as well as teacher-level
covariates (years of teaching and educational attainment). The inter-
vention effects were estimated by a contrast variable that was coded
.5 for teachers in the intervention group (face-to-face coaching and
remote coaching) and —1 for teachers in the business-as-usual
group, while the coaching modality effects were estimated by the
contrast variable that was coded —1 for teachers who received
remote coaching, 1 for teachers who received face-to-face coaching,
and 0 for teachers in the business-as-usual group. In addition, since
data collection spanned three years, dummy indicators representing
data collection waves to explore and control for the impact of data
collection periods were included. The ANCOV A models were con-
ducted using the SAS PROC MIXED procedure.

First, because teachers were nested in coaches, the dependence
in teacher outcome scores was modeled by introducing a random
effect in ANCOVA. As a result, the effects of interest were esti-
mated taking into account teachers’ dependence. The values of
intraclass correlation coefficients for teacher outcome scores indi-
cating teacher-level dependence (ranging from .000 to .055 for
pretest scores; ranging from .000 to .177 for posttest scores) are
reported in Appendix H. Second, additional analysis of the com-
parison between face-to-face coaching and remote coaching was
conducted, taking into account teachers’ responsiveness rated by
coaches (i.e., teacher fidelity). Specifically, teacher responsiveness
score was an average score of teachers’ levels of coachability,
mastery of the target activity, mastery of the course content, reflec-
tiveness, engagement, and coaching support, which were domains
capturing the extent to which teachers actively engaged with the
TEEM intervention components. The descriptive statistics of
teacher responsiveness scores are reported in Table 5. A posthoc
analysis suggested that face-to-face teachers’ responsiveness mean
score was statistically significantly higher than remote teachers’
(p < .01), implying teacher responsiveness varied by modality.
We then controlled for teachers’ responsiveness when examining
coaching modality effects on teacher outcomes. We also examined
interaction effects between coaching modality and teachers’
responsiveness for the second research question. Third, we also
conducted additional analyses to examine two interaction effects,
namely modality*teaching experience and modality*educational


https://doi.org/10.1037/edu0000691.supp
https://doi.org/10.1037/edu0000691.supp

publishers.

ychological Association or one of its allied

ghted by the American Ps

t=4

This document is copyri
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

ANALYSIS OF INSTRUCTIONAL COACHING APPROACHES 11

Table 8
Estimates of Mean Differences and Corresponding Effect Sizes on Teacher Assessments: Intervention Groups Versus BAU Group
Pretest Posttest
Teacher outcomes Mean difference (SE) p-value Effect size Mean difference (SE) p-value Effect size

TBRS total score 0.21 (0.49) .67 0.07 4.12 (0.47) <.01 1.09
Classroom community —0.03 (0.08) 74 —0.06 0.27 (0.08) <.01 0.53
Teacher sensitivity 0.02 (0.07) .76 0.05 0.26 (0.07) <.01 0.58
Learning centers —0.05 (0.09) .59 —0.09 0.60 (0.08) <.01 0.95
Lesson plans® 0.01 (0.11) 91 0.02 0.28 (0.12) <.05 0.32
Book reading 0.05 (0.07) 49 0.11 0.54 (0.08) <.01 1.02
Print and letter knowledge 0.12 (0.06) .04 0.31 0.54 (0.07) <.01 1.10
Written expression 0.00 (0.06) 97 0.01 0.46 (0.06) <.01 0.92
Phonics —0.01 (0.09) .87 —0.03 0.48 (0.09) <.01 0.76
Phonological awareness 0.06 (0.06) .29 0.17 0.52 (0.07) <.01 0.95
Oral language 0.01 (0.07) .87 0.02 0.29 (0.08) <.01 0.59
ELLCO total score 1.44 (1.70) 40 0.14 10.90 (1.62) <.01 0.94

Note.

TBRS = Teacher Behavior Rating Scale- max score = 35.79; ELLCO = Early Language and Literacy Classroom Observation — Likert scale ranges

from 7-Deficient to 5-Exemplary. Hedge’s g was reported as a measure of effect size.
#Four teachers (2 in face-to-face and 2 in business-as-usual) did not have complete data in pretest or post scores of lesson plans and those teachers were

not included in the analysis of lesson plans.

attainment. Results suggested these interaction effects were not
statistically significant and thus were not included in our final
analysis. Finally, teachers’ educational attainment was examined
as a moderator of coaching modality effects and no statistically
significant results were found. Therefore, the interaction term
between educational attainment and the contrast variable was not
included in the analysis.

There were no missing values on teacher outcome variables
except for one outcome - lesson plans. Only 2.30% of the teacher
sample (4 of 174 teachers; 2 in face-to-face and 2 in business-as-
usual) did not have complete data in pretest or post scores of les-
son plans, and those teachers were not included in the analysis of
lesson plans. Moreover, missing data on teacher covariates (years
of teaching, and educational attainment) used in the ANCOVA
models was minimal; approximately 2.87% of teacher samples (5
of 174 teachers) did not have full information on teacher covari-
ates. Five teachers had missing values on years of teaching; the av-
erage year of teaching computed based on nonmissing cases was
used to replace the missing values. Four teachers had missing in-
formation on educational attainment and the missing values were
replaced with the mode value. To address research question 3, the
structural equation modeling (SEM) was applied to investigate the
direct and indirect effects of intervention effects/coaching delivery
effects on child outcome measures via teacher outcome measures
(e.g., contrast variables — teacher outcome scores — child out-
come scores) using Mplus 8.4 (Muthén & Muthén, 1998). Both
indirect and direct effects were estimated taking into account the
impacts of teacher and child covariates as well as teacher’s respon-
siveness scores. The model Indirect command was applied to
request estimated indirect effects and corresponding results of stat-
istically significant tests. The command Type = Complex in Mplus
was used to take into account clustering of the children consider-
ing children being nested in the classroom. The values of intraclass
correlation coefficients for child outcome scores indicating child-
level dependence (ranging from .082 to .172 for pretest scores;
ranging from .071 to .189 for posttest scores) are reported in
Appendix H. Full information maximum likelihood (FIML) esti-
mation in Mplus was used as a means of handling the missing

data. For simplicity, only the statistically significant effects are
reported even though all possible direct and indirect effects were
tested.> The standardized effects were reported as a form of effect
size (Preacher & Kelley, 2011). Although the theory of change
posited indirect child effects via teacher changes, direct effects of
the intervention/coaching delivery on child outcomes are also
reported.

Results

Intervention Effects on Teachers’ Language and
Literacy Instruction

Table 7 presents descriptive statistics of the pretest and posttest
TBRS total scores and subscores and ELLCO total scores for the full
analytic teacher sample and for each experimental group. The ranges
of TBRS and ELLCO scores were reported in Appendix F. Table 8
includes the results of estimated mean differences (Diff), correspond-
ing standard errors and effect size Hedge’s g for the pretest and
posttest. The results showed at pretest, no statistically significant
mean differences emerged between intervention group and business-
as-usual group on the TBRS total score (g = .07), TBRS subscores
(g ranging from —.09 to .31), and ELLCO total score (g = .14). The
findings support the baseline equivalence in the analytical data.

Results showed that years of teaching was a statistically signifi-
cant predictor of the TBRS learning centers posttest score (p <
.05) and print and letter knowledge posttest score (p < .05).
Teacher educational attainment was not a statistically significant
predictor of any teacher outcomes. At posttest, results showed
teachers who received the intervention (regardless of coaching
modality) were rated higher on the TBRS total score (Diff = 4.12,
p < .01, g = 1.09), including all TBRS subscores (Diff ranging
from .26 to .60; g ranging from .32 to 1.10), as well as the ELLCO
total score (Diff = 10.90, p < .01, g = .94).

2 For information about the full set of tested direct and indirect effects,
readers should contact the corresponding author.
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Table 9

Estimates of Mean Differences and Corresponding Effect Sizes on Teacher Assessments: Face-to-Face Coaching Group Versus Remote

Coaching Group

Posttest (without controlling for teachers’

Posttest (controlling for teachers’

Pretest responsiveness) responsiveness)
Mean Mean Mean Effect
Teacher outcomes difference (SE) p-value  Effect size difference (SE)  p-value  Effectsize  difference (SE)  p-value size
TBRS total score 0.76 (0.55) 17 0.25 1.32 (0.66) .05 33 1.04 (0.69) .14 0.26
Classroom community 0.10 (0.08) .20 0.23 0.01 (0.08) .96 .01 —0.04 (0.09) .69 —0.07
Teacher sensitivity 0.05 (0.09) .60 0.09 0.14 (0.08) .06 .33 0.13 (0.08) 12 0.29
Learning centers 0.22 (0.09) .02 0.40 0.23 (0.11) <.05 .35 0.16 (0.12) .19 0.24
Lesson plans® 0.23 (0.12) .07 0.33 0.01 (0.17) 93 .02 —0.15 (0.17) .39 —0.16
Book reading —0.04 (0.08) .60 —0.09 0.19 (0.10) .06 .36 0.16 (0.11) .14 0.31
Print and letter 0.08 (0.07) .26 0.20 0.15 (0.09) .09 .29 0.12 (0.09) .19 0.24
knowledge

Written expression 0.03 (0.06) .62 0.09 0.30 (0.10) <.01 .54 0.19 (0.10) .06 0.34
Phonics 0.04 (0.09) .66 0.08 0.10 (0.12) 40 .14 0.10 (0.12) 43 0.14
Phonological awareness 0.08 (0.07) 22 0.22 0.19 (0.12) A1 32 0.23 (0.12) .07 0.38
Oral language 0.03 (0.09) 72 0.06 0.19 (0.08) <.05 40 0.15 (0.09) .10 0.31
ELLCO total score 3.20 (1.85) .09 0.31 2.43 (1.90) 21 21 0.93 (1.95) .63 0.08

Note.
effect size.

Coaching Modality Effects on Teacher Outcomes

Table 9 presents the results of the effects of coaching modality
(face-to-face v. remote) on teacher assessment scores at pretest
and posttest. In our sensitivity analysis, teachers’ responsiveness
to the intervention was controlled for and these results are pre-
sented in the third column of Table 9. At pretest, there were no
statistically significant mean differences between the two coaching
modality groups on the TBRS total score (g = .25), TBRS sub-
scores (g ranging from —.09 to .40), or ELLCO total score (g =
.31). Years of teaching was a statistically significant predictor of
the TBRS learning centers posttest score (p < .05), TBRS print
and letter knowledge posttest score (p < .05), and ELLCO total
posttest score (p < .05). Teacher educational attainment was not a
statistically significant predictor of any teacher outcomes.

At posttest (without controlling for teachers’ responsiveness),
results showed that teachers who received face-to-face coaching
had greater scores on some TBRS subscores including learning
centers (Diff = .23, p < .05, g = .35), written expression (Diff =
.30, p < .01, g = .54), and oral language (Diff = .19, p < .05, g =

Table 10

TBRS = Teacher Behavior Rating Scale; ELLCO = Early Language and Literacy Classroom Observation. Hedge’s g was reported as a measure of

.40), compared to teachers who received remote coaching. In addi-
tion, the magnitudes of effect sizes suggested that teachers in the
face-to-face coaching group outperformed teachers in the remote
coaching group in terms of TBRS total scores (Diff = 1.32, p =
.05, g = .33), teacher sensitivity (Diff = .14, p = .06, g = .33), book
reading (Diff = .19, p = .06, g = .36), print and letter (Diff = .15,
p =.09, g =.29), and phonological awareness (Diff = .19, p = .11,
g = .32). However, after accounting for teachers’ responsiveness,
all of the statistically significant coaching modality effects on
teachers” TBRS subscores disappeared and the magnitudes of
effects also diminished. There were no statistically significant
interaction effects of teachers’ covariates or coaching modality.

Intervention Effects and Coaching Modality Effects on
Child Outcomes

As mentioned in the Methods section, a SEM approach was used
to investigate the indirect effects of intervention effects/coaching
delivery effects on child outcome measures via the teacher outcome
measures. Table 10 presents the statistically significant indirect

Results of Indirect Effects: Intervention Effects on Child Outcomes Through Teachers Outcomes

Indirect effect paths (group contrast variable — teacher outcomes — child outcomes)

Standardized
Group contrast indirect p-
variable Teacher outcomes Child outcomes effect SE  value RMSEA CLI TLI SRMR
Intervention vs. BAU  TBRS total score Print Knowledge (TOPEL) 0.04 0.02 <.05 0.03 0.99 097 0.02
Learning centers EOWPVT 0.02 0.01 <.05 0.00 1.00 1.00  0.02
Book reading behaviors Print Knowledge (TOPEL) 0.03 0.02 <.05 0.00 1.00 1.00 0.02
Print and letter Auditory Comprehension (PLS) 0.03 0.01 <.05 0.02 1.00 098 0.02
knowledge Print Knowledge (TOPEL) 0.04 0.02 <.05 0.04 0.99 095 0.03
Written expression Print Knowledge (TOPEL) 0.03 0.01 <.01 0.00 1.00 1.00 0.02
Phonological Awareness (TOPEL) 0.03 0.01 <.05 0.02 0.99 098 0.02
ELLCO total score Print Knowledge (TOPEL) 0.03 0.01 <.05 0.03 0.99 097 0.03

Note.
Edition.

TOPEL = test of Preschool Early Literacy; EOWPVT = Expressive One-Word Picture Vocabulary Test; PLS = Preschool Language Scales-Fourth
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effects of the intervention effects (intervention v. business-as-usual)
on child outcome measures via teacher outcome measures. Model
fit indices (e.g., root mean square error of approximation [RMSEA],
comparative fit index [CFI], Tucker—Lewis Index [TLI]), and stand-
ardized root-mean-square residual (SRMR)] for each analysis are
reported in Table 10. Based on the traditional cutoff values
(RMSEA < .06; CFI and TLI fit indices > .95; SRMR < .08; Hu
& Bentler, 1999), these fit indices suggested adequate model fit for
our analysis. Child ethnicity was a statistically significant predictor
of one child outcome. Hispanic/Latinx children had statistically
lower EOWPVT scores compared to White children (SE = —.06;
p < .05). Significant intervention effects on (a) teachers’ TBRS
total score, (b) TBRS subscores (learning centers, book reading
behaviors, print and letter knowledge, and written expression), and
(c) the ELLCO total score were found, which further related to
changes in several child outcomes. For example, the first estimated
indirect effect presented in the column of standardized indirect
effect was .04 (SE = .02; p < .01), suggesting that the intervention
effects on teachers’” TBRS total score was positively associated
with children’s print knowledge scores. That is, teachers who
received the intervention (regardless of coaching modality) outper-
formed teachers in the business-as-usual group on the TBRS total
score, and the difference in TBRS total score was further associated
with children’s performance in print knowledge. The last estimated
indirect effect was .03 (SE = .01; p < .05). This indirect effect sug-
gested that teachers who received the intervention outperformed
teachers in the business-as-usual group on the ELLCO total score,
and the difference in ELLCO total score was further related to
children’s performance in print knowledge. Overall, intervention
effects on teachers’ outcomes were more likely to relate to child-
ren’s print knowledge, phonological awareness, and auditory com-
prehension scores. Results suggested there were no statistically
significant direct effects of the intervention on child outcomes,
implying the intervention was only associated with child outcomes
through changes in the teacher outcomes. It should be noted that the
indirect effects explored in these analyses did not suggest causal
relationships between intervention effects and child outcomes. In
addition, no statistically significant indirect or direct effects of
coaching modality on child outcomes were found after accounting
for teachers’ responsiveness scores. These findings were consistent
with the previous nonsignificant findings of coaching modality
effects on teacher-level outcomes.

Discussion

After Powell and colleagues’ (2010) study, the current study is
the second known experimental study to investigate the benefit of
two different coaching modalities to teachers’ instructional prac-
tices and child outcomes. Face-to-face and remote coaching mod-
els paired with intensive professional development for child care
teachers were contrasted. The professional development was
unique in that it consisted of three core features (a) course work
around classroom management, language, literacy, and respon-
siveness, (b) training on conducting student progress monitoring,
and (c) training on a supplemental language and literacy curricu-
lum. Coaching was also provided in addition to the core interven-
tion features. This approach to professional development is in
contrast to other experimental studies of professional development
models that have focused on those aspects in isolation rather than

collectively (e.g., Pianta et al., 2008; Powell et al., 2010). Addi-
tionally, the study was among the first to examine professional de-
velopment for child care teachers, who have been found to have
lower levels of knowledge and skills compared to other early
childhood contexts such as public schools and Head Start pro-
grams. Teachers were randomly assigned to one of three condi-
tions (face-to-face, remote, and business-as-usual) to contrast
coaching delivery modalities on teacher-level outcomes. Teachers
in the study demonstrated medium levels of fidelity to the inter-
vention across the intervention conditions.

Three key findings from the study emerged. First, both the face-to-
face and remote coaching intervention groups demonstrated improved
behaviors on the TBRS and ELLCO measures compared to the busi-
ness-as-usual group. Second, there were some significant differences
between teachers who received face-to-face and remote coaching on
observational measures of instructional practices; however, when
accounting for teachers’ levels of responsiveness to the intervention,
the differences between teachers who received face-to-face and remote
coaching were no longer evident. Third, there were some positive indi-
rect associations of the intervention on child-level outcomes through
teachers’ instructional practices.

TEEM and Teacher Outcomes

Findings from this study showed that teachers who participated
in the intervention were observed as having stronger instructional
practices compared to teachers in the business-as-usual group. All
teachers were included in the analyses, regardless of their levels of
engagement in the intervention. Generally, years of teaching expe-
rience, but not educational attainment, was a significant predictor
of teacher-level outcomes. This is consistent with previous
research that has documented on-the-job experience as an effective
source of professional improvement (Kraft et al., 2018), but degree
status as having limited associations with teaching quality (Early
et al., 2017; NCTQ, 2005). There were no significant moderation
effects for years of teaching experience or educational attainment
on any teacher-level outcomes.

Coaching Modality and Teacher Outcomes

When comparing face-to-face and remote groups, there were
several significant differences in teachers’ observed instructional
practices, favoring the face-to-face coaching group. This is some-
what in line with findings from other studies that have similarly
compared face-to-face and remote coaching models. For example,
Powell and colleagues (2010) found that teachers who received
face-to-face coaching demonstrated larger gains in their code-
focused instruction compared to teachers who received remote
coaching. Similar to the Powell et al. (2010) study, the current
study found that teachers who received face-to-face coaching out-
performed teachers who received remote coaching on some, but
not all, of the observed instructional practices that were measured
(effect sizes ranging from .35 to .54). However, these differences
disappeared when accounting for teachers’ responsiveness to the
intervention (e.g., engaged with their coach, demonstrated mastery
of activities, reflected on their instructional practice), discussed
further below.

A key goal of the current study was to hold constant coaching
activities and professional development resources (to the extent
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possible) across both coaching delivery modalities. That is, face-
to-face and remote coaches were trained to use similar coaching
strategies (e.g., helping teachers reflect, modeling) when working
with teachers; however, there were coaching strategies that were
not always transferable to remote coaching contexts (e.g., demon-
stration with teacher’s own students, coteaching lessons). Coaches,
regardless of coaching delivery modality, spent comparable
amounts of time working with teachers (approximately 90 minute
coaching sessions). Teachers in both coaching groups had access
to the same sets of resources (e.g., video exemplars, course work).
Thus, this study differed from and thereby extended the work of
Powell and colleagues’ (2010) study, in which researchers noted
several key differences between the face-to-face and remote
coaching groups. For example, in Powell and colleagues (2010)
study, face-to-face coaches observed classroom activities for
approximately 90 minutes each visit and debriefed with teachers
for approximately 30 minutes. In the remote coaching condition,
teachers submitted 15 minutes of a video-recorded instructional
lesson and the coach provided annotated feedback, including direct
links to video exemplars. Additionally, the researchers noted that
only teachers who received remote coaching had ongoing access
to hypermedia resources that showed video exemplars. In their
study, it is difficult to determine whether the larger effects in face-
to-face coaching on teachers’ code-based instruction were attrib-
uted to the intensity of face-to-face coaching compared to remote
coaching. By aligning coaching strategies when possible, the cur-
rent study sought to examine the impacts of remote versus face-to-
face coaching in a more controlled research design. Moreover,
Powell and colleagues (2010) reported using a coaching protocol
that was primarily based on observation and feedback (e.g.,
coaches observed specific practices and then provided written
feedback). In the current study, face-to-face and remote coaches
used a variety of strategies, in addition to observation and feed-
back (e.g., demonstration; side-by-side coaching).

It is worth noting that despite a controlled research design, there
seemed to be inherent differences between face-to-face and remote
coaching models. For example, face-to-face coaching models may
allow coaches to view the classroom holistically; in contrast,
remote coaching models, by nature, provide a more controlled or
isolated aspect of classroom instruction. Face-to-face and remote
coaching models may simply provide different stimuli that coaches
attend to, thereby contributing to differences in what coaches
respond to. Given that teachers in the intervention groups (regard-
less of coaching modality) showed improvements in instructional
practices compared to the business-as-usual group, this suggests
some form of professional development with coaching may be
helpful for teachers. This finding is consistent with prior research
that has compared coaching modalities and found that remote
delivery may be a similarly effective way to provide coaching
(e.g., Pianta et al., 2008; Powell et al., 2010; Vernon-Feagans
et al., 2018). For example, Vernon-Feagans et al. (2018) has simi-
larly found that remote coaching delivery of a literacy-based pro-
fessional development model was effective in both improving
teacher and child outcomes in samples of kindergarten and first
grade classrooms. Remote delivery paired with online professional
development, particularly when it is linked to specific quality met-
rics, has potential to be a scalable way to improve the quality of
child care programs (Pianta et al., 2008). Taken together, these
findings suggest that the quality and content of coaching may be

more important contributors to improvements in teachers’ practices
(Matsumura et al., 2019). In the current study, sensitivity analyses
also showed that when accounting for teachers’ responsiveness to
the intervention (e.g., participation, mastery of content/activities,
engagement), face-to-face and remote coaching models were com-
parable in improving outcomes. Other researchers have similarly
recognized teachers’ responsiveness in coaching-based professional
development as a way to optimize resources and obtain desired out-
comes (e.g., Downer et al., 2009; Hindman et al., 2015; LoCasale-
Crouch et al., 2016). Researchers have hypothesized that coach-
teacher dynamics can boost (or hinder) the degree to which teach-
ers are perceived as responsive (Cox, 2015; Downer et al., 2009;
LoCasale-Crouch et al., 2016).

It was originally hypothesized that face-to-face coaching mod-
els had many theoretical benefits compared to remote coaching
models. For example, technology was hypothesized to be a barrier
to strong coach-teacher relationships (i.e., concept of relatedness
from self-determination theory) and opportunities that allowed
coaches to break down complex instructional practices into dis-
crete steps (cognitive theory). It was also hypothesized that face-
to-face coaches would be better able to help teachers manage
competing classroom demands because they could readily use
strategies such as side-by-side coaching or in-the-moment feed-
back. Findings showed that although teachers in the face-to-face
coaching group were rated as more responsiveness compared to
teachers in the remote coaching group, there were no significant
interaction effects of responsiveness and modality on teacher out-
comes. This suggests that the impact of responsiveness on teacher
outcomes was consistent in both face-to-face and remote coaching
groups. That is, teachers’ responsiveness, regardless of coaching
modality, appeared to minimize the theoretical advantages that
face-to-face coaching models had over remote coaching models.
This finding highlights the importance of the practical tenets of sit-
uated learning theory that were embedded within both coaching
models. Teachers in the face-to-face and remote coaching groups
both had opportunities to socially construct knowledge with guid-
ance from a coach, reflect on their teaching, and practice new
instructional strategies multiple times.

The minimal differences between the two coaching modalities
are promising, especially when considering factors such as access
to coaching support (e.g., especially in rural geographic locations)
and costs of face-to-face versus remote coaching models (e.g.,
mileage reimbursement, between school travel time). Interventions
and implementation plans that explicitly design support for
increasing teachers’ responsiveness may be important, especially
in remote coaching models, where it may be more difficult for
teachers to engage with their coaches.

Influence on Child Outcomes

The results of the current study also highlight small indirect
effects of the intervention on children’s literacy and language and
no impacts on children’s social-behavioral outcomes. The lack of
indirect effects on children’s social-behavioral outcomes may
have been attributed to the moderate effects that the intervention
had on related teacher instructional practices (e.g., TBRS sub-
scales such as teachers’ sensitivity, classroom community). How-
ever, children’s phonological awareness, print knowledge, and
auditory comprehension skills seemed to be most consistently,
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albeit indirectly, associated with intervention effects through
changes in key teacher practices (e.g., book reading behaviors,
print and letter knowledge, written expression, and total ELLCO
score). This finding is consistent with previous research on early
childhood teachers’ language and literacy instructional practices
as a mediator that predicts children’s outcomes (Piasta et al.,
2020) as well as research that has posited professional develop-
ment with coaching to have more proximal impacts on teacher
practices, which thereby influence child outcomes (Kraft et al.,
2018). In the current study, coaches directly worked with teachers
to improve these types of skills as evidenced by the frequency of
focal topic areas such as shared book reading, phonological aware-
ness and phonics, letter knowledge, and written expressions, which
were noted in coaching logs. This focus likely helped teachers to
integrate knowledge from the professional development content
(e.g., online courses, student progress monitoring) within their
practices. Responsive interactions within the context of language
and literacy were also a central focus of the TEEM intervention
and coaches. The online courses and resource library emphasized,
for example, the use of scaffolding in order to appropriately match
teachers’ responses to children’s verbal and nonverbal signals.
Improvements in those key teacher practices likely supported
children’s early literacy skills in areas such as phonological aware-
ness and print knowledge. Teachers who were rated higher in
those areas may have been more likely to provide opportunities
that supported the development of early literacy skills. For exam-
ple, teachers who were rated as demonstrating stronger book read-
ing behaviors may have provided more developmentally
appropriate opportunities for children to attend to the sounds of
words or specific reading conventions (e.g., page orientation, con-
necting print to sounds).

The limited child effects differ from past studies of the TEEM
model that found moderate to large effect sizes across children’s early
language and literacy skills (e.g., language comprehension, phonologi-
cal awareness, expressive vocabulary, print and letter knowledge). It is
hypothesized that the differences in child effects were attributed to the
quality of instruction (as measured by TBRS) in child care programs,
where the quality of instruction was descriptively lower compared to
other contexts (e.g., Head Start, school districts) included in previous
TEEM studies (e.g., Landry et al., 2011). Previous research also sug-
gests that implementation fidelity (dosage/exposure, adherence, and
quality) has been associated with preschool students’ gains in learning
outcomes during the year (Hamre et al., 2017; Marti et al., 2018). In
the current study, teachers in both intervention groups demonstrated
relatively moderate fidelity scores across categories (e.g., mastery of
target activity, mastery of course content), which may have also con-
tributed to the inconsistent findings on child outcomes. On average,
TEEM teachers showed relatively high levels of participation in the
intervention (i.e., course completion) and with coaching. Despite this
dosage, coaches reported, for example, that both face-to-face and
remote teachers only demonstrated a medium level of course content
and target activity mastery. Several reasons for medium levels of mas-
tery over course content and target activity are possible. First, many
child care teachers in the current sample had limited training in early
childhood education and lower levels of education (e.g., 25% had an
Associates degree or higher, 4% had CDA certification). Thus, one
year of PD support and online courses may not be sufficient in improv-
ing teachers’ abilities to fully internalize content from PD courses and
implement activities with high levels of mastery. Other studies have

found promising effects for two-year professional development pro-
grams (e.g., Landry et al., 2006; Vernon-Feagans et al., 2018; Taylor
et al., 2005). Findings of a previous study on TEEM suggested that
two-year participation in TEEM led to greater gains for children
(Landry et al., 2006). Changes in teachers’ practices typically occur in
small increments and likely require sustained efforts over longer peri-
ods of time (Taylor et al., 2005). Second, the moderate quality ratings
on other fidelity indicators such as reflectiveness and coachability, sug-
gest that more robust coach and teacher trainings are needed. There are
limited training and PD opportunities for coaches to learn effective
coaching skills that support teachers’ abilities to reflect on instructional
practices. Coaches may have needed more support on how to help
teachers to be more reflective in their practice.

Overall, this study, like others, found stronger effects for profes-
sional development with coaching on teacher outcomes compared
to child outcomes (e.g., Kraft et al., 2018; Pianta et al., 2017).
Additional analyses suggested that although there were no direct
effects of the intervention on child-level outcomes, there were
indirect effects of the intervention for child outcomes. This is con-
sistent with hypothesized theories of change for professional de-
velopment with coaching. That is, researchers have hypothesized
that coaches typically work with teachers to improve their instruc-
tional practices and knowledge (Kraft et al., 2018; Sheridan et al.,
2008). The subsequent improvements in teacher practices and
knowledge typically lead to gains in child outcomes. In the current
intervention, both face-to-face and remote coaches worked directly
with teachers as teachers implemented goals aligned with the
course content. It is possible that in the context of child-focused
interventions (e.g., teacher targets specific children throughout the
year to implement an intervention), coaching may have direct
effects on child outcomes (e.g., Vernon-Feagans et al., 2018). On
the other hand, less child-specific and more generalized coaching
feedback (as used in the current study) may not always translate
immediately or directly to child outcomes. It may take longer peri-
ods of time to change teacher behaviors and practices, which may
take longer to detect effects on child-level outcomes.

Limitations

This study was bound by several limitations. First, despite
efforts to minimize levels of attrition (e.g., meeting and explaining
study protocol prior to randomization, commitment letters from
principals and teachers), there was substantial attrition across the
study groups. Although the differential attrition ranged from
6—17%, which still meets the What Works Clearinghouse (2020)
standards, it was challenging to work in child care centers where
there were higher levels of teacher turnover. Approximately 47%
left for reasons unrelated to participation in the intervention, such
as job termination or other job opportunities. The high rates of
teacher turnover in the current study are consistent with turnover
rates in child care settings across the nation. Although providing
professional development with coaching for child care teachers
continues to be important, it is not without challenges. In the cur-
rent sample of child care teachers, many did not have high levels
of education or training in early childhood education (e.g., only
25% had an Associates degree or higher and only 4% reported
having CDA certification). This underscores an important need for
providing professional development to this population of the early
childhood workforce. Second, the coaches who worked with child
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care teachers were employed by the university. It is unclear how
these findings generalize to other models of professional develop-
ment with coaching that use center- or school-employed coaches.
Third, utilizing remote coaching models was somewhat challeng-
ing across child care programs. For some teachers, it was more
challenging to learn how to upload videos and learn how to use
the online platform; for these teachers, more time was spent early
on helping them learn and use technology. Occasional Internet
connectivity and bandwidth issues posed challenges for some
teachers, particularly those in more rural locales.

Additionally, there was limited coach fidelity data that was col-
lected in the current study. Expanding the current coach fidelity rat-
ing tool to include other ways to measure coaches’ adherence to
the TEEM coaching model can help schools can sustain and moni-
tor TEEM implementation. There were limitations in the teacher fi-
delity data that was collected. Data collected on teachers’
responsiveness to TEEM suggested relatively moderate levels of
responsiveness (ranged from 2.58 to 4.11). Some teachers were not
considered fully responsive to the intervention, but the reasons for
teachers’ lack of responsiveness were not collected. Collecting this
type of information can be especially important for studies that spe-
cifically target teachers for professional development. It is also im-
portant to note that although there were trainings and ongoing
monitoring to help coach supervisors and coaches to use the coach
and teacher fidelity rating forms (respectively), there was no inter-
rater reliability data collected for these fidelity rating forms.

In addition, although data was collected on teachers’ instruc-
tional practices across conditions, no data was collected on the pro-
fessional development and coaching opportunities available to
teachers in the business-as-usual group. This would have allowed
for a more comprehensive understanding of comparable practices
between teachers in the intervention and business-as-usual groups
and may have provided more information about why and/or how
the TEEM professional development model yielded positive
teacher- and child-level effects. Future studies should account for
the types of professional development and coaching opportunities
available to teachers in the business-as-usual condition. Moreover,
although previous studies of TEEM have shown that TEEM +
coaching yielded the strongest benefits to teachers and children
compared to other contrasts (e.g., teachers who received TEEM
without coaching; Landry et al., 2009), we were unable to isolate
coaching support from the TEEM intervention components in the
three groups included in the current study. In future studies,
researchers may consider adding another contrast (e.g., TEEM
without any coaching) in addition to a business-as-usual group.

Future Research

Three key areas for future research are warranted. First, as pro-
fessional development with remote coaching is increasingly used,
more research about the efficacy of remote coaching models com-
pared to face-to-face coaching models are needed. Remote coach-
ing models are thought to be more cost-effective compared to
face-to-face coaching models, but there is limited research using
cost effectiveness analyses that support these hypotheses. In future
studies of TEEM, the cost of each intervention delivery modality
will be analyzed and compared using cost effectiveness to under-
stand whether remote coaching models reduce costs of coaching.
Second, researchers may consider research designs in which they

are able to work with teachers for longer periods of time (e.g., two
years) and measure child outcomes after teachers have more time
to internalize and apply knowledge from working with their
coaches. Teachers may also require more time to fully acclimate
to the professional development model, as they likely have stron-
ger uptake toward the middle and end of the school year. That is,
it may take teachers more time to fully “buy into” a new professio-
nal development model. Building in longer periods of time that
allow teachers more time to learn and apply content of professio-
nal development may translate to stronger child outcomes. Third,
this study examined controlled delivery of intervention by a
research team. In routine practice, child care quality improvement
efforts are more often delivered by Quality Rating and Improve-
ment Systems (which typically provide information about program
quality and incentives and resources to improve or maintain qual-
ity) or technical assistance specialists. Research is needed to deter-
mine the extent to which the coaching approaches (e.g., dose,
coaching strategies) tested in this study are feasible and can be
implemented with fidelity under more routine conditions (e.g.,
state professional development systems).

Conclusion

Professional development with coaching continues to be widely
adopted across early childhood settings. Findings from the current
study add to the existing knowledge base by focusing on the use
of professional development with coaching for child care teachers,
who are an important, but often overlooked, subset of the early
childhood workforce that is especially vulnerable to job stressors
and burnout. Additionally, the current study also contrasted two
specific types of coaching modalities, face-to-face and remote
coaching, in relation to teacher and child outcomes. Findings of
the current study suggest that there were some key differences
between the two coaching modalities on teacher outcomes (favor-
ing the face-to-face coaching group), but that after accounting for
teachers’ levels of responsiveness, there were minimal differences
between coaching modalities. Results also add empirical evidence
to a growing body of research that supports the use of professional
development with coaching, particularly for improving teachers’
instructional practices. Child care teachers who participated in the
professional development with coaching showed improvements in
their instructional practices, suggesting that these kinds of oppor-
tunities may be beneficial to improving the quality of child care
classrooms. This study also extends current research in this area
by providing empirical support for what researchers have theor-
ized (Kraft et al., 2018): professional development with coaching
influences child outcomes through improvements in teachers’
instructional practices. Collectively, the study findings highlight
the promise of professional development with coaching and point
to the need for making these supports more accessible for early
childhood teachers across settings.
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