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Professional development (PD) is a potentially important mechanism for enhancing classroom practices
and children’s learning. In this large-scale randomized controlled trial, we examined the effectiveness of
language and literacy PD, with and without coaching, offered at scale to early childhood educators (n �
546) across 1 state. Relative to the comparison condition, PD with coaching showed a small impact on
the quantity of phonological awareness instruction, and PD with and without coaching impacted the
quality of phonological awareness and writing instruction. PD did not impact children’s (n � 1,953,
Mage � 4.53) emergent literacy skills, as measured by the research team, or kindergarten readiness, as
measured by the state’s kindergarten readiness assessment which exclusively focused on language and
literacy skills. Although we can only speculate as to why this at-scale, state-sponsored PD did not realize
intended impacts, these findings, as coupled with those from the literature, raise critical questions
concerning current understandings of PD and the ability to achieve desired effects when implemented at
scale.

Educational Impact and Implications Statement
In the field of education, professional development is intended to improve classroom instruction and
children’s learning. However, we have a limited understanding as to its effects, especially when used
at scale with large numbers of educators. In this study, we examined the language and literacy
professional development offered to early childhood educators by one state. We found that the
professional development affected only a few aspects of classroom literacy instruction and did not
affect young children’s literacy learning. These results suggest that, in order to be effective, at-scale
professional development may require greater attention to design and implementation and highlight
the need for pilot work regarding effects of professional development prior to large-scale
investments.
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Considerable research indicates the importance of young chil-
dren’s language and literacy skills for their future reading achieve-
ment. Both code-focused (e.g., alphabet knowledge, phonological
awareness) and meaning-focused (e.g., oral language) skills are
necessary for and predictive of children’s later reading success
(National Early Literacy Panel, 2008). A continuing need in the
field is ensuring that young children have language- and literacy-
learning experiences that optimize early learning in these areas;
indeed, available evidence suggests that the quantity and quality of
such classroom practices are highly variable in early education
settings (Burchinal, Zaslow, & Tarullo, 2016; Pelatti, Piasta, Jus-
tice, & O’Connell, 2014). In addition to factors such as curriculum,
classroom composition, staffing and resources, and relevant regu-
lations (Early et al., 2010; Fuligni, Howes, Huang, Hong, &
Lara-Cinisomo, 2012; LoCasale-Crouch et al., 2007), such varia-
tion may also be attributed to inconsistent education requirements
for early childhood educators and variability in educator prepara-
tion programs (Early et al., 2007; Rhodes & Huston, 2012).

Currently, professional development (PD) is viewed as a poten-
tially important mechanism for improving early childhood educa-
tors’ language and literacy classroom practices and equalizing
children’s disproportionate access to high-quality early childhood
education programs (Burchinal et al., 2016; Hamre, Partee, &
Mulcahy, 2017; Rhodes & Huston, 2012). PD formats typically
involve some element of group training through workshops or
courses (e.g., Cunningham, Etter, Platas, Wheeler, & Campbell,
2015; Girolametto, Weitzman, Lefebvre, & Greenberg, 2007;
Hamre et al., 2012), and may also include a coaching component
(e.g., Buysse, Castro, & Peisner-Feinberg, 2010; Garet et al., 2008;
Wasik & Hindman, 2011). Coaching refers to ongoing, one-on-one
mentoring of educators to support implementation of PD content,
often working with educators within their own classrooms to
model and observe practice. Regardless of format, the underlying
logic model posits that PD will impact educators’ knowledge,
beliefs, and practices, and, ultimately, children’s language and
literacy skills (Desimone, 2009). Thus, two PD effects are inher-
ently of interest: effects on educator outcomes and effects on child
outcomes.

Effects of Language and Literacy PD on Early
Childhood Educator and Child Outcomes

Findings within the PD literature indicate that PD, both with and
without coaching, sometimes changes educator and/or child out-
comes and other times does not result in intended changes (see
Kraft, Blazar, & Hogan, 2018; Markussen-Brown et al., 2017 as
recent meta-analyses). For example, Cunningham, Etter, Platas,
Wheeler, and Campbell (2015) examined educators’ knowledge of
and practices related to phonological awareness both prior to and
following PD participation. Results indicated that educators en-
tered the PD program with limited phonological awareness knowl-
edge; correspondingly, phonological awareness instruction in these
classrooms was limited (68% provided no phonological awareness
instruction on a typical day) and judged to be of low quality per a
standardized observation rating scale. Following the PD, educa-
tors’ knowledge and the quantity and quality of classroom prac-
tices increased significantly, as did children’s outcomes. Similarly,
Wasik and Hindman (2011) conducted an experimental study in
which educators participated in language and literacy PD with

weekly coaching sessions. Results indicated that educators im-
proved their quality of classroom practices, and children demon-
strated significant improvement in two of three targeted domains.

In contrast, other studies have found that PD, both with and
without coaching, did not have the intended impacts on educators
or children. Girolametto, Weitzman, Lefebvre, and Greenberg
(2007) examined a PD model that consisted of a 2-day workshop
designed to facilitate language and print referencing use during
shared storybook reading. Results indicated that educators in-
creased their use of these strategies in only two of five categories;
following PD, educators incorporated more inferential talk to
connect storybook content to children’s personal experiences and
used more print references, but did not increase their extratextual
talk related to literal storybook elements, with respect to either
individual objects/events or links among multiple objects/events,
nor did they increase their extratextual talk promoting analysis or
evaluation of storybook events. Notably, children only demon-
strated increases in response to educators’ increased language and
print referencing. Similarly, Buysse, Castro, and Peisner-Feinberg
(2010) examined changes in educators’ instructional quality and
children’s skills among a large population of dual language learn-
ers. Educators participated in a 3-day PD series followed by
alternating weeks of coaching and community meetings. Instruc-
tion and assessments were conducted in children’s native language
(i.e., English or Spanish). Results indicated that educators im-
proved their classroom practice on three of six Early Language and
Literacy Classroom Observation (ELLCO) subscales, namely the
Literacy Activities Rating Scale of the original ELLCO (Education
Development Center, 2002) and the addendums to the Classroom
Observation Scale and Literacy Environment Checklist assessing
practices for supporting dual language learners (Castro, 2005), and
children improved on only one of five Spanish measures and no
English measures. It is possible that these studies exhibited limited
success relative to Cunningham et al. (2015) and Wasik and
Hindman (2011) as they targeted broad skills rather than a narrow
set of specific language and literacy skills, or, in the case of
Girolametto et al. (2007), because the PD was of a shorter dura-
tion.

Several recent reviews and meta-analyses corroborate these
findings by showing that educators might exhibit moderate in-
creases in their knowledge, practice, and skills following PD
participation (Fukkink & Lont, 2007; Kraft et al., 2018;
Markussen-Brown et al., 2017; Solomon, Klein, & Politylo, 2012),
but children often make small gains, if any at all. These findings
are generally reflective of the PD literature and suggest that PD,
with or without coaching, can be effective for changing educator’s
knowledge, practice, or beliefs, but the degree to which it is
effective varies by study.

At-Scale Studies of Language and Literacy PD for
Early Childhood Educators

It is important to note that the vast majority of PD studies to date
have been conducted under highly controlled conditions, and there
is a need to better understand the extent to which effects hold when
implemented at scale. From a scientific standpoint, it is important
to understand the effectiveness of educational practices “under
circumstances that would typically prevail in the target context”
(Institute of Education Sciences and National Science Foundation,
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2013, p. 10). Such at-scale effectiveness studies, by definition, are
less controlled and not necessarily aimed at discerning mecha-
nisms through which impacts are achieved (Gottfredson et al.,
2015). Rather, effectiveness studies speak to external validity by
determining whether practices realize intended effects when im-
plemented in real-world contexts under routine conditions. Specif-
ically, it is currently unclear if at-scale studies of language and
literacy PD would produce effects similar to those of highly
controlled studies as there have been few investigations of this
nature (cf. Assel, Landry, Swank, & Gunnewig, 2007; Hamre et
al., 2012; Jackson et al., 2006; Landry, Anthony, Swank, &
Monseque-Bailey, 2009; Landry, Swank, Anthony, & Assel, 2011)
and, in general, large-scale effectiveness studies often show more
limited effects (e.g., Bleses et al., 2018).

Knowing whether at-scale PD achieves its intended results when
implemented under authentic conditions is thus important not only
for translational science but also educational policy. In early child-
hood education, PD is increasingly seen as a policy lever for
improving classroom practices and child outcomes. Various state
and federal policies include requirements concerning PD for early
childhood educators (e.g., quality rating and improvement sys-
tems, Head Start regulations; Connors & Morris, 2015; U.S. De-
partment of Health & Human Services, 2016), despite little evi-
dence as to whether these policies achieve intended results. Policy
decisions grounded in current research might be ineffective if the
impacts of PD differ when implemented under more authentic
conditions with less researcher control. Given that at-scale PD
efforts are already underway and involve tremendous costs in
terms of time, resources, and money, it is imperative that we
evaluate such endeavors.

Within the emerging body of at-scale PD literature, researchers
have examined multiple PD models to test the presumed effects on
educator and child outcomes. These include coaching-only models
(Landry et al., 2011), models with and without coaching (Assel et
al., 2007; Jackson et al., 2006; Landry et al., 2009), and models
that also integrate other supports such as online resources (Pianta,
Mashburn, Downer, Hamre, & Justice, 2008). In all instances, PD
groups showed significantly higher quantity and/or quality of
classroom language and literacy practices than control groups on at
least some measures. However, most studies showed that coaching
did not have effects above and beyond group training (Assel et al.,
2007; Jackson et al., 2006). In those instances in which coaching
did appear to have an additional effect, these were moderated by
educator or program factors (e.g., educators’ initial quality of
practice; Landry et al., 2009).

Measures of children’s outcomes following educators’ PD par-
ticipation also exhibited mixed results. Some studies showed
equivalent outcomes following PD both with and without coaching
(Jackson et al., 2006) whereas others found that improvements
were moderated by educator or program characteristics (e.g., cur-
riculum; Assel et al., 2007; Landry et al., 2009). Landry, Swank,
Anthony, and Assel (2011) found that children whose educators
participated in 2 years of a coaching program made significantly
greater gains than their peers whose educators only participated for
one year. Notably, despite no substantial differences between PD
only and coaching models on educators’ practices, Assel, Landry,
Swank, and Gunnewig (2007) did find effects of both models on
children’s outcomes. Thus, there is a continuing need to under-
stand whether at-scale PD, with and without coaching, realizes

intended effects on practices and children’s outcomes. This is
particularly important given that educational policies require early
childhood educators to regularly attend PD and, as noted above,
often involve substantial financial and time commitments.

The Present Study

The current study contributes to this body of work by examining
the effects of one state’s language and literacy PD for early
childhood educators as implemented at scale. This PD had been
offered annually, free of cost, to all early childhood educators
across the state for over 10 years. It consisted of 30-hr of face-to-
face workshops, and, similar to other recent large-scale PD efforts
(Assel et al., 2007; Garet et al., 2008; Jackson et al., 2006; Landry
et al., 2009), offered a complementary coaching component. The
PD was designed with input from faculty at institutions of higher
education across the state, and the content and delivery format
incorporated many recommendations for effective PD derived
from the literature (see Borko, 2004; Desimone, 2009; Garet,
Porter, Desimone, Birman, & Yoon, 2001; Hamre et al., 2017;
Yoon, Duncan, Lee, Scarloss, & Shapley, 2007); notably, many of
these features align with tenets of adult learning theories (e.g.,
Knowles, 1984; Mezirow, 1991; Putnam & Borko, 2000) and
general principles of how people learn (e.g., active engagement,
integration with prior knowledge, modeling, reflection, feedback;
see also National Academies of Sciences, Engineering, Medicine,
2018).

The PD was both content-focused, featuring research-based
information concerning young children’s language and literacy
development, and practice-based, emphasizing how classroom in-
structional practices can support such development. PD topics
were introduced over multiple sessions and attended to educators’
existing knowledge, beliefs, and practices; the latter served as a
starting point for building and integrating new information and
opportunity to differentiate PD content. New information was
accompanied by examples, and new practices were modeled. Ed-
ucators had many opportunities to actively engage in learning via
discussions, trialing new practices, and role playing. Educators
also integrated new ideas into practice by trialing PD-based strat-
egies in their own classrooms, after which they engaged in critical
reflection and received feedback. PD sessions concluded with
summaries of newly introduced content, to help solidify learning.
The coaching component was intended to increase PD intensity via
ongoing, one-on-one monthly mentoring over the course of the
academic year. Coaches provided additional, differentiated learn-
ing opportunities via observation, modeling, goal setting, and
provision of feedback based on educators’ integration of PD prac-
tices in their classrooms. Like other PD efforts, the aim was to
improve educator outcomes along with children’s corresponding
language and literacy skills, such that children were better pre-
pared for kindergarten.

In an initial analysis (Piasta et al., 2017), we examined whether
the language and literacy PD, with or without coaching, resulted in
changes in educators’ knowledge, beliefs, or practices. For the
latter, we focused on the physical classroom literacy environment
(e.g., presence of books, availability of literacy materials) and
global instructional quality, as measured by the Classroom Assess-
ment Scoring System (CLASS; Pianta, La Paro, & Hamre, 2006).
We focused on these aspects of practice because the physical
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literacy environment was targeted in the PD and we therefore
expected to see change, and the CLASS is of interest to the state
as it is increasingly used to evaluate the quality of early childhood
programs. What we learned was that, although we had reason to
believe that the PD model would affect our selected outcomes, it
had no impact on educators’ knowledge, beliefs, or these two
aspects of practice, even when we considered educator and class-
room characteristics as potential moderators (Piasta et al., 2017).

Despite the findings of this initial analysis, several reasons
support continued examination of the PD with respect to impacts
on other aspects of practice and child outcomes. First, it is possible
that impacts on educator outcomes were not captured in our initial
work, given that knowledge and beliefs were measured via self-
report surveys and our measure of quality (CLASS) was not
language and literacy specific. In the current study, we examined
the quantity and quality of observed language and literacy prac-
tices, which may be more likely to show change than the measures
examined previously (Garet, Heppen, Walters, Smith, & Yang,
2016). Our language- and literacy-specific measures are also sim-
ilar to those showing effects in previous at-scale PD work (Assel
et al., 2007; Landry et al., 2009, 2011). Second, some evidence
suggests that changes in educator knowledge or beliefs may not be
necessary to yield effects on child outcomes (Hamre et al., 2012;
Markussen-Brown et al., 2017). Indeed, some argue that educators
must first alter practices and observe improved outcomes before
changing their beliefs (e.g., Guskey, 1986), and additional research
supports attending to both educator and child outcomes, given that
associations between educators’ practices and child outcomes are
less straightforward than one might expect (Burchinal et al., 2016;
Markussen-Brown et al., 2017). Finally, the effect of the state-
sponsored PD on children’s language and literacy outcomes has
not yet been examined. Given that this was the ultimate goal of the
PD, coupled with a need to examine practice in more detail, it
seems critical to examine impacts on child outcomes.

In the current study, we investigated the impacts of this at-scale,
state-sponsored PD on the language and literacy practices imple-
mented in early childhood classrooms as well as on children’s
emergent literacy skills and state kindergarten readiness outcomes;
notably the state assessment focused exclusively on the domains of
language and literacy. We addressed three questions: (a) To what
extent does state-sponsored PD, with and without coaching, impact
the quantity and quality of language and literacy practices expe-
rienced by children in early childhood classrooms? (b) To what
extent does state-sponsored PD, with and without coaching, impact
children’s emergent literacy outcomes at the end of the preschool
year and the fall of the following academic year? (c) For those
children who matriculated to kindergarten, to what extent does
state-sponsored PD, with and without coaching, impact outcomes
on the state kindergarten readiness assessment?

Method

The present study was approved by the University Institutional
Review Board and involved data collected from four sequential
cohorts of early childhood educators who participated in state-
sponsored language and literacy PD between 2010 and 2015. The
PD had been developed and implemented by one midwestern
state’s Department of Education and its contractor, the Early
Childhood Quality Network (ecQ-net), for over 10 years (for

additional details, see Piasta et al., 2017; Weber-Mayrer, Piasta, &
Pelatti, 2015); the research team was not involved in its develop-
ment or implementation. This and other PD opportunities are
regularly advertised and provided at no cost to all early childhood
educators statewide. All educators who registered for state PD and
met eligibility criteria (held a position as a lead, colead, or assistant
educator, directly taught preschool-aged children, agreed to ran-
dom assignment to PD condition) were invited to participate in the
study. Originally, 760 educators agreed to participate and were
randomly assigned to condition (PD, PD plus coaching [PD�], or
comparison). However, many educators (n � 213; 28%) withdrew
prior to the start of PD/study activities, mainly due to changes in
employment or scheduling such that they no longer met eligibility
criteria (e.g., no longer in a classroom serving preschool children,
administration no longer afforded time to attend PD). This turn-
over is consistent with the 29–30% rate reported for the general
early childhood community (National Association for the Educa-
tion of Young Children, 2004; Rhodes & Huston, 2012). Based on
the overall attrition rate as well as attrition rates for each of the
three study conditions—25%, 30%, and 29% for PD, PD�, and
comparison, respectively, which were not differential, �2(2, N �
760) � 1.30, p � .522—the study meets the What Works Clear-
inghouse attrition standards (Institute of Education Sciences,
2017).

Participants

The analytic sample for the present study included 546 educa-
tors (one educator/classroom had missing data for all outcomes),
and data for analyses represented the 489 different early childhood
classrooms in which these educators worked (53 classrooms had
two participating educators, two classrooms had three participating
educators). On average, educators were 42 years of age (SD �
10.88) and had 11 years of early childhood teaching experience
(SD � 7.87). Most were female (92%; 7% unreported; note that
total percentages may not equal 100% due to rounding) and not
Hispanic or Latinx (81%; 18% unreported); 76% were White, 16%
were Black, and 2% were multiracial or of other races (6% unre-
ported). Educators’ highest degrees included a high school di-
ploma (16%), an associate’s degree (21%), a bachelor’s degree
(29%), or graduate degree (23%; 11% unreported). The majority
held some kind of state teaching certification (65%), and 14% held
a Child Development Associate credential (10% unreported). Ed-
ucators worked in rural (32%), suburban (29%), and urban (25%)
settings (14% unreported). Most taught in classrooms situated
within public schools (50%) or early childhood centers (34%; 5%
worked in home-based settings; 12% unreported) and held lead or
colead positions (76%; 10% unreported). Twenty-four percent
taught in early childhood special education settings (10% unre-
ported), and 36% were affiliated with Head Start (5% unreported).
Many reported using Creative Curriculum (48%); 26% used an-
other commercially available curriculum but, with the exception of
High/Scope (8%), none were used by more than 3% of educators
(11% unreported). Class sizes averaged 18.67 children (SD �
7.78). Notably, educators did not statistically differ by condition
on any reported characteristic.

Based on a priori power analyses, we sampled up to five
children from the classrooms of each participating educator. Eli-
gibility criteria included parental consent, at least 4 years of age,
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basic English proficiency, and no profound disabilities that pre-
vented participation in study assessments. Children meeting eligi-
bility criteria were classified into groups (expected to matriculate
to kindergarten the following academic year, 5-years-old but not
matriculating to kindergarten, 4-years-old but not matriculating to
kindergarten), and research staff randomly selected children, pri-
oritized by anticipated kindergarten matriculation and then age,
until five (or all eligible) children were selected per classroom. In
early childhood special education classrooms, research staff also
considered special education status and randomly selected such
that half of the sample from these classrooms were children with
individual education plans (IEPs; alternating between selecting
two or three children with IEPs per classroom) to approximate the
inclusion model used in the state. The analytic sample included
1,953 children enrolled in 482 different classrooms from whom we
collected data on at least one assessment (no child data for seven
classrooms). On average, children were 4.53-years-old (SD �
0.40) at the start of their study participation; 51% were boys (4%
unreported), and 14% had an IEP (15% unreported). Most (71%)
were White, 17% were Black, and 10% were multiracial or of
other races (3% unreported); 5% were Hispanic or Latinx. The
highest degrees earned by children’s mothers included high school
diplomas or less (21%), high school diplomas plus additional
training/certification (37%), associate’s degrees (13%), bachelor’s
degrees (13%), or graduate degrees (12%; 4% unreported). For
annual incomes, 40% of children’s families reported $25,000 or
less, 23% reported between $25,001 and $50,000, 12% reported
between $50,001 and $75,000, and 21% reported more than
$75,000 (5% unreported). Comparisons on child characteristics
showed few differences across conditions, with a potentially dif-
ferent gender split, �2(2, N � 1,875) � 9.572, p � .008 but no
standardized residuals exceeded 1.96, and more children who were
Black in the comparison condition, �2(4, N � 1,903) � 13.994,
p � .007; thus, we included these as covariates in analyses.
Importantly, children exhibited baseline equivalence on all mea-
sured language and literacy skills, with no significant differences
across conditions and effect sizes (d) between 0 and 0.11 (Institute
of Education Sciences, 2017).

Professional Development

A member of the research team randomly assigned participating
educators to PD, PD�, or comparison conditions. Those assigned
to PD or PD� participated in 30 hr of state-sponsored language
and literacy training between September and January. This PD was
offered by Early Language and Literacy Specialists (ELLS) em-
ployed by the state Department of Education; ELLS held at least a
master’s degree in a relevant field. The PD consisted of 10 3-hr
sessions delivered in a workshop format. The PD covered five
major domains (two sessions each) related to supporting educa-
tors’ use of language and literacy practices and children’s emer-
gent literacy outcomes (environment, play, oral language, early
reading, and early writing) and was based on content derived from
the research literature and the state early learning standards. PD
sessions were organized into three parts (Explorations, Implica-
tions and Demonstrations, and Connections to Teaching and
Learning); these were strategically created in order to balance
manualized content with acknowledgment of the existing knowl-
edge, beliefs, and practices that participating educators brought to

the PD. In Explorations, ELLS introduced educators to session
topics and goals and explored educators’ current knowledge and
beliefs related to the session. In Implications and Demonstrations,
ELLS provided both new content knowledge and new language
and literacy practices; educators were provided with multiple
examples, demonstrations, and opportunities to engage in support-
ing activities and to trial new practices. In Connections to Teach-
ing and Learning, ELLS summarized session content, revisited
session goals, and discussed ways to incorporate new content and
practices into educators’ classrooms. ELLS also explained the
session’s Into Practice activity, in which educators committed to
implementing a new language and literacy practice in their class-
rooms, documented and reflected on this experience, and shared
their experience in a subsequent PD session.

In addition to this 30-hr PD, educators randomly assigned to the
PD� condition also received ongoing individualized coaching
throughout the academic year. Coaching was designed to align
with the 30-hr workshops and further assist educators in integrat-
ing PD content pertaining to environment, play, oral language,
early reading, and early writing into their classroom practices;
educators were expected to receive 4–6 hr of coaching per month.
Coaches were experienced early childhood educators who volun-
teered for the state’s coaching program as implemented by ecQ-
net. Coaches received a coaching manual outlining the structure
and content of the program, 24 hr of coaching training, and
ongoing support from designated ELLS. Coaching followed a
cyclical model, in which educators worked with their coach to (a)
determine a particular language and literacy practice to improve,
(b) set goals for improvement, (c) plan for and implement the
practice, (d) have their practice observed, (e) receive feedback on
the practice, and (f) engage in critical reflection. New goals were
then set, and the cycle repeated. Educators documented their
progress via portfolios, and coaches also completed online logs
documenting coaching activities.

Comparison condition. Educators randomly assigned to the
comparison condition completed state-sponsored PD on alternative
topics in order to provide a rigorous counterfactual for the study
and decrease threats to validity (Shadish, Cook, & Campbell,
2002). In 2010 to 2011, educators in this condition selected and
completed two 12-hr PD offerings on math, science, or social
studies; these offerings followed a similar structure to the language
and literacy PD (e.g., exploring educators’ existing knowledge and
beliefs about the topic, introducing new content knowledge and
practices, summarizing and discussing ways to incorporate new
content into classroom practices, and committing to complete an
Into Practice activity) and were delivered using similar instruc-
tional strategies by contracted instructors. In 2012, these offerings
were replaced by ecQ-net with a new 30-hr PD on young chil-
dren’s cognition, which integrated math, science, and social stud-
ies content into a single PD; educators in the comparison condition
during 2012 to 2013 completed this PD offering which directly
paralleled the format and delivery of the language and literacy PD.
None of the comparison PD overlapped in content with the lan-
guage and literacy PD.

PD fidelity. For purposes of the study, ecQ-net attempted to
collect fidelity data concerning PD implementation. This included
compiling PD attendance data from a state database and collecting
survey data from ELLS/PD facilitators and participating educators.
Survey response rates were low (less than 50% for ELLS/facilita-
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tors and less than 25% for educators), and survey data exhibited
severe skew and limited variability. We thus provide fidelity data
for descriptive purposes only, with the caveat that these data were
reported by only a subset of the sample. Attendance ranged from
80% to 100% (M � 98%, SD � 6%), and ELLS/facilitators rated
participants’ levels of participation at each session as high (M �
3.72, SD � 0.45 on a scale of 0 � low to 4 � high). Participating
educators gave high ratings for the overall quality of the course
and PD facilitator (M � 4.28, SD � 0.60 and M � 4.81, SD �
0.41, respectively; rated on scales of 1 � low to 5 � high). Using
a checklist, participating educators also indicated that ELLS/facil-
itators implemented 68% to 100% of key components of PD
sessions (M � 95%, SD � 7%). Coaching logs indicated that
educators experienced 1–78 hr of coaching (M � 28.62, SD �
19.99), with most coaching interactions focusing on the classroom
literacy environment, supporting early reading, or administrative
tasks (see Schachter, Weber-Mayrer, Piasta, & O’Connell, 2018).

Data Collection and Measures

Key data for the current study included the quantity and quality
of language and literacy practices in participating classrooms,
children’s emergent literacy skills, and children’s state kindergar-
ten readiness assessment outcomes. We coded the quantity and
quality of language and literacy practices from videotaped class-
room observations conducted in the spring of the year in which
educators participated in PD. We conducted direct assessments of
children’s emergent literacy skills in the fall and spring of the year
during which their classroom educators participated in the PD as
well as in the fall of the following academic year (fall follow-up).
Research staff administered these assessments individually in a
quiet location at children’s early childhood education programs.
Finally, we obtained state kindergarten readiness data for those
children who matriculated to public kindergarten at the time of fall
follow-up.

Quantity and quality of classroom practices. Educators par-
ticipated in a classroom observation on a day considered repre-
sentative of typical practice. Representativeness was confirmed at
the end of the observation by asking educators to rate “How typical
of a day was today?” on a scale of 1 (not typical at all) to 5 (very
typical; M � 4.22, SD � 1.02). Observations were videotaped and
lasted the entirety of the classroom instructional day, as defined by
the educator (M � 80 min, SD � 20 min). We assessed the
quantity of language and literacy practices using an adapted
version of the Individualizing Student Instruction coding scheme
(see Connor et al., 2009; Pelatti et al., 2014 for additional details
concerning the coding scheme and our observation and coding
processes). This coding scheme exhaustively captured the amount
of time, in minutes:seconds, that each of the five participating
children per classroom spent in activities related to any of the
following language and literacy domains: oral language/discus-
sion, vocabulary, alphabet knowledge, print and text concepts,
word identification, phonological awareness, text reading, compre-
hension, and writing. For purposes of the present study, we used
these nine original language and literacy domains to compute
quantity scores that mirrored those included in our quality measure
(i.e., oral language � sum of oral language/discussion and vocab-
ulary; print and letter knowledge � sum of alphabet knowledge,
print and text concepts, and word identification; book reading �

sum of text reading and comprehension; phonological awareness
and writing remained their own domains; overall � sum across all
domains); intraclass correlations (ICCs) ranged from .81 to .99
across these domains for the approximately 20% of observations
that we randomly selected for double-coding. We then averaged
across the child-level scores within classrooms to create domain
and overall scores for each classroom; if fewer than five children
were participating in a given classroom, we randomly selected and
coded the activities for additional children such that classroom
scores were based on the experiences of five children. We assessed
the quality of language and literacy practices using five language
and literacy subscales of the Teacher Behavior Rating Scale (oral
language, print and letter knowledge, book reading, phonological
awareness, and writing; Assel, Landry, & Swank, 2008). Each
subscale includes multiple items representing instructional prac-
tices that support young children’s language and literacy develop-
ment; items are rated on a 4-point quality scale, with higher scores
representing higher quality practices, and ICCs ranged .86 to .98
across these subscale scores for the 20% of observations randomly
selected for double-coding. Item scores were averaged to derive
the subscale quality scores used in analyses, and subscale scores
were also averaged to create an overall quality score for each
classroom. We also assessed the global instructional quality of
classrooms using the Instructional Support domain of the CLASS,
Pre-K version (Pianta et al., 2006) to serve as a covariate in
analyses. The Instructional Support domain of CLASS indicates
the quality of the general features of teacher–child instructional
interactions on a 7-point scale. As recommended for coding
CLASS from videotaped observations, each video was parsed into
20-min segments (Mashburn, Meyer, Allen, & Pianta, 2014). We
randomly selected and coded three segments following standard
CLASS procedures; these scores were averaged to create the score
used in analyses. Double coding of 20% of segments indicated
high coder agreement (88%).

Children’s emergent literacy skills. Four aspects of chil-
dren’s emergent literacy skills were assessed at fall, spring, and
fall follow-up. We assessed children’s oral language via the core
subtests of the Clinical Evaluation of Language Fundamentals
Preschool-2 (internal consistencies range .82 to .83; Wiig, Secord,
& Semel, 2004). For the expressive vocabulary subtest, children
are asked to name objects, actions, and people, with items (20
maximum) scored on a scale of 0 to 2. For the sentence structure
subtest, children are asked to indicate their understanding of sen-
tences of increasingly complex syntax, with items (22 maximum)
scored on a scale of 0 to 1. For the word structure subtest, children
are asked to use increasingly complex syntactical constructions,
including pronouns, noun forms, verb tenses, and prepositions,
with items (24 maximum) scored on a scale of 0 to1. To create the
composite language score used in analyses, expressive vocabulary
item scores were linearly transformed to a 0 to 1 scale to create a
revised total score for this subtest before summing across the three
subtests (Cronbach’s alpha � .85 in the current sample); parallel
analyses and exploratory factor analysis confirmed that the com-
posite score measured a single construct. We assessed children’s
alphabet knowledge with respect to both letter-name knowledge
and letter-sound knowledge. We assessed the former using the
uppercase and lowercase letter recognition subtests of the Phono-
logical Awareness Literacy Screening for Preschool (internal con-
sistencies range .77 to .93; Invernizzi, Sullivan, Meier, & Swank,
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2004). Children are presented with all 26 letters in a fixed, random
order, first in uppercase and then in lowercase, and asked to name
each letter; 1 point is awarded for each uppercase (0 to 26) and
lowercase (0 to 26) letter correctly named. These scores were
summed for the composite used in the current analyses (Cron-
bach’s alpha � .98). For Cohorts 3 and 4 (n � 998), we also
assessed children’s letter–sound knowledge using Letter Sound
Short Forms (item response theory [IRT]-derived reliabilities
ranged from .90 to .93 across four forms; Piasta, Phillips, Wil-
liams, Bowles, & Anthony, 2016; Cronbach’s alpha � .83 to .89
across forms in the current sample). Children are presented with
one randomly selected short form, consisting of six letters pre-
sented in both uppercase and lowercase, and asked to give the
corresponding sound. All forms are equated in terms of difficulty.
One point is awarded for each letter for which a correct sound is
given, counting either short or long vowel sounds and any asso-
ciated consonant sound as correct; these are summed, converted to
IRT-based theta scores, and transformed to a scale ranging from 0
to 26. We assessed children’s phonological awareness using two
subtests of the Pre-Reading Inventory of Phonological Awareness
(internal consistency for each subscale � .82; Dodd, Cosbie,
McIntosh, Teitzzel, & Ozanne, 2003). For the rhyme awareness
subtest, children are presented with four words and asked to select
the one that does not rhyme (12 items). For the alliteration aware-
ness subtest, children are presented with four words and asked to
select the one that does not have the same initial sound (12 items).
Correct responses were tallied and summed across the two subtests
to create the composite used in the current analyses (Cronbach’s
alpha � .75); parallel analysis and exploratory factor analysis
confirmed that the composite measured a single construct. We
assessed children’s print concept knowledge using the Preschool
Print and Word Awareness assessment (IRT-derived reliability �
.74; Justice, Bowles, & Skibbe, 2006; Cronbach’s alpha � .73 in
the current sample). Children are asked questions eliciting their
knowledge of 14 print concepts (12 items scored on scales of 0 to
1 or 0 to 2) within the context of a shared storybook reading.
Scores were summed and converted to IRT-based scaled scores
with a mean of 100 and standard deviation of 15.

Children’s state kindergarten readiness outcomes. For
children in Cohorts 1, 2, and 3 who matriculated to public kinder-
garten at fall follow-up (n � 605), we obtained their scores on the
state kindergarten readiness assessment, which focused exclu-
sively on language and literacy skills. Kindergarten readiness data
were not available for Cohort 4 as the state implemented a new
readiness assessment and declined to provide data. Items included
answering when and why questions, repeating sentences, identify-
ing letters, rhyming, and alliteration; scores could range from 0 to
29. Children’s kindergarten teachers, who were blind as to chil-
dren’s assigned study condition, administered the assessment be-
tween the start of the academic year and November 1. The assess-
ment technical report shows internal consistency of .84 and
adequate item-fit statistics (American Institutes for Research,
2004).

Results

Descriptive statistics are provided in Table 1. Our analytic
approach involved multiple steps. First, we conducted preliminary
analyses to investigate the distributions of outcome variables of

interest and patterns of missing data. This step informed subse-
quent analyses, including the selection of appropriate statistical
procedures based on distributional assumptions and handling of
missing data. Second, we used regression techniques to analyze the
impacts of the PD and PD� conditions relative to the comparison
condition on the quantity and quality of educators’ classroom
language and literacy practices. In these analyses, our outcomes
comprised the overall quantity and quality of language and literacy
practices as well as the quantity and quality of practices related to
each specific domain (oral language, print and letter knowledge,
book reading, phonological awareness, and writing). Third, we
used multilevel modeling to analyze the impacts of PD and PD�
relative to the comparison on children’s language and literacy
outcomes at spring and fall follow-up. Outcomes included chil-
dren’s scores on oral language, letter recognition, letter–sound
knowledge, phonological awareness, and print concept knowledge
measures at both time points and state kindergarten readiness
scores at the fall follow-up time point for those who had matric-
ulated to kindergarten. Due to the number of comparisons made,
we applied the linear step-up procedure to control the familywise
error rate (Benjamini & Hochberg, 1995).

Prior to beginning analyses, we carefully considered study con-
dition assignment as this might affect results. Because educators,
and not classrooms, were randomly assigned to study condition, a
small percentage of classrooms (9%) had participating educators
assigned to different conditions. We therefore coded condition in
two ways: In the first, we assigned these classrooms to the most
intensive language and literacy PD condition attended by any
educator in that classroom (i.e., to PD� if any educator in a given
classroom participated in that condition, to PD if any educator in
a given classroom participated in that condition but none partici-
pated in PD�); in the second, we assigned these classrooms to the
least intensive language and literacy PD condition attended by any
educator in that classroom (i.e., to the comparison condition if any
educator participated in that condition, to PD if any educator
participated in the PD condition but no educators participated in
the comparison). We conducted analyses for both ways of coding
condition. The patterns of results were similar regardless of how
condition was coded with one exception, and, for the sake of
parsimony, we generally present only the results for classrooms
when assigned to the most intensive PD condition. We describe the
one exception in text and also describe the results of a post hoc
analysis in which we limited the sample to only those 434 class-
rooms with one participating educator (i.e., removed those class-
rooms with two or three participating educators who could have
been assigned to different conditions); full results for all analyses
are available from the first author upon request.

Preliminary Analyses

In preliminary analyses, we investigated the distributions of all
outcome variables and patterns of missing data. All quantity of
classroom language and literacy practice variables had non-normal,
positively skewed distributions. For the quality of language and
literacy practice variables, three were normally distributed (overall,
oral language, book reading), and three were non-normally dis-
tributed (print and letter knowledge, phonological awareness, writ-
ing; e.g., see Figure 1). The percentage of missing data was 8% for
all classroom practice variables with the exception of the quality of
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book reading (38%); for this, many educators were missing values
because they did not conduct a shared book reading activity during
the observation. Variables pertaining to child emergent literacy
skills and kindergarten readiness could be considered normally
distributed; percentages of missing data ranged from 0.4% to 23%.
Separate variance t tests indicated a systematic association be-
tween missingness on outcome variables and other variables in the
dataset, suggesting a data pattern consistent with missing at ran-
dom. Thus, as recommended by Graham (2012), we addressed the
issue of missing data via multiple imputation. To accommodate the
non-normal distributions, we used predictive mean matching in
Stata v14 to impute and analyze the classroom outcome data, and
we used Mplus v7.4 to impute and analyze the multilevel data for
child outcomes. Note that for measures collected only for specific

cohorts of children (i.e., letter-sound knowledge, kindergarten
readiness), we only imputed data for children for whom we at-
tempted to collect these data. For all, we created 40 imputed data
sets.

Impact on Quantity and Quality of Classroom
Language and Literacy Practices

To address our first research question, we compared classrooms
on the overall quantity and quality of language and literacy prac-
tices provided as well as the quantity and quality of practices
related to each specific domain. For the quantity variables, we
made these comparisons using negative binomial regression given
that the quantity data represented counts (i.e., number of minutes)

Table 1
Descriptive Statistics by Condition for Classroom Language and Literacy Practices, Children’s Emergent Literacy Skills, and
Children’s Kindergarten Readiness

PD PD� Comparison

Variable M (Mdn) SD Range M (Mdn) SD Range M (Mdn) SD Range

Quantity of language and literacy
practices (spring; in min)

Overall 13.77 (12.35) 8.84 0.15–39.77 14.08 (13.16) 8.70 0.00–46.86 12.93 (10.55) 10.16 0.00–58.92
Oral language 3.35 (1.71) 4.04 0.00–20.50 3.55 (2.17) 3.97 0.00–18.43 3.53 (2.21) 4.57 0.00–32.98
Print and letter knowledge 3.22 (2.11) 3.26 0.00–16.92 2.92 (1.69) 3.34 0.00–16.11 2.74 (1.34) 3.96 0.00–28.95
Book reading 5.92 (5.16) 5.32 0.00–28.71 6.26 (5.78) 5.17 0.00–26.62 5.66 (4.49) 5.86 0.00–37.73
Phonological awareness 0.62 (0.00) 1.60 0.00–9.39 0.79 (0.00) 2.82 0.00–26.14 0.26 (0.00) 0.93 0.00–6.49
Writing 0.62 (0.00) 1.57 0.00–11.35 0.50 (0.00) 1.34 0.00–9.24 0.72 (0.00) 2.73 0.00–25.35

Quality of language and literacy practices
(spring; 0 to 3 rating scale)

Overall 1.52 (1.55) 0.32 0.48–2.28 1.53 (1.56) 0.32 0.53–2.32 1.47 (1.48) 0.33 0.44–2.35
Oral language 1.80 (1.83) 0.35 0.88–2.67 1.81 (1.88) 0.36 0.75–2.75 1.80 (1.88) 0.36 0.88–2.63
Print and letter knowledge 1.69 (2.00) 0.47 0.00–2.50 1.64 (1.75) 0.49 0.00–3.00 1.63 (2.00) 0.55 0.00–3.00
Book reading 1.82 (1.86) 0.33 0.96–2.61 1.76 (1.82) 0.37 0.58–2.59 1.73 (1.79) 0.36 0.79–2.60
Phonological awareness 0.89 (1.00) 0.65 0.00–2.33 0.94 (1.00) 0.60 0.00–2.00 0.74 (0.67) 0.63 0.00–2.33
Writing 1.33 (1.50) 0.74 0.00–3.00 1.35 (1.50) 0.70 0.00–2.67 1.13 (1.00) 0.77 0.00–2.50

Children’s emergent literacy skills
Oral language (maximum of 66)
Fall 41.06 9.82 1.00–61.00 40.04 9.90 13.00–61.00 39.68 9.75 3.00–65.00
Spring 47.05 9.07 10.50–66.00 45.57 9.30 10.00–64.00 46.90 9.48 1.00–66.00
Follow-up 51.59 8.19 19.00–66.00 50.97 8.70 7.50–66.00 51.15 9.32 14.50–66.00
Letter recognition (maximum of 52)

Fall 26.50 17.87 0–52 25.59 18.62 0–52 24.71 18.20 0–52
Spring 35.82 16.12 0–52 34.16 17.12 0–52 34.22 16.91 0–52
Follow-up 44.27 11.65 0–52 44.04 12.38 0–52 43.20 13.17 0–52

Letter sounds (maximum of 26)a

Fall 9.19 8.40 1.03–23.53 8.55 8.03 1.03–23.53 8.59 8.00 1.03–23.53
Spring 13.02 8.88 1.03–23.53 11.71 8.48 1.03–23.53 12.62 8.58 1.03–23.53
Follow-up 16.92 8.14 1.03–23.53 18.26 7.03 1.03–23.53 17.45 7.42 1.03–23.53

Phonological awareness (maximum of 24)
Fall 7.53 4.74 0–24 7.43 4.41 0–24 7.40 4.59 0–24
Spring 9.93 6.04 0–24 9.46 5.77 0–24 9.60 5.55 0–24
Follow-up 13.13 6.01 0–24 13.46 6.22 0–24 13.10 6.02 0–24

Print concept knowledge (maximum of 161)
Fall 105.52 18.05 46–161 105.45 16.23 46–161 105.71 16.43 46–161
Spring 116.30 19.35 46–161 114.52 18.53 64–161 113.60 19.51 46–161
Follow-up 127.67 17.37 82–161 129.01 18.54 46–161 127.74 18.06 46–161

Children’s kindergarten readiness
(maximum of 29)b

Follow-up 22.02 5.67 5–29 21.36 6.31 5–29 21.18 6.54 5–29

Note. Condition based on most intensive PD condition. Medians (mdn) presented for classroom practice variables given the non-normal distributions for
many of these outcomes. No significant differences across conditions on children’s fall emergent literacy skills (ds � .11).
a Letter sound assessment was administered only to Cohorts 3 and 4 (n � 998). b Kindergarten readiness assessment data, which focused exclusively on
language and literacy, was obtained only for children in Cohorts 1, 2, and 3 who matriculated to public kindergarten (n � 605).
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and were positively skewed. For the quality variables, we used
regression for outcomes that were normally distributed. For out-
comes that were not normally distributed, we used median regres-
sion as a semiparametric approach that makes no assumptions
about parametric or residual distributions (Cameron & Trivedi,
2009). We also confirmed these results using nonparametric anal-
yses (available from the first author upon request).

Results are presented in Table 2. There were no significant
differences in the quantity of language and literacy practices
provided in either PD or PD� classrooms versus comparison
classrooms with the exception of the quantity of phonological
awareness instructional practices. More phonological awareness
instruction was provided in PD� classrooms than comparison
classrooms, with a difference of approximately 0.47 min (i.e., 28

s). For the quality of language and literacy practices, analyses
indicated some differences between PD or PD� versus compari-
son classrooms. The quality of phonological awareness instruction
in PD and PD� classrooms was higher than in comparison class-
rooms when condition was based on the most intensive PD con-
dition (see Figure 1). These differences were not significant when
condition was based on the least intensive PD condition (coeffi-
cients � 0.127 and 0.152, ps � .483 and .374 for PD and PD� vs.
comparison, respectively) but were significant and very similar in
magnitude when utilizing the 434 classrooms with only one par-
ticipating educator (both coefficients � 0.327, ps � .003 and
.002). The quality of writing instruction was significantly higher in
PD and PD� than comparison classrooms (see Figure 1). There
were no other differences between PD and PD� versus compari-
son conditions in the quality of classroom practices.

Impact on Child Emergent Literacy and State
Kindergarten Readiness Outcomes

To address our second and third research questions, we com-
pared children’s outcomes at the spring and fall follow-up time-
points using multilevel models to nest children within classrooms.
ICCs for unconditional models ranged from .16 (phonological
awareness) to .29 (print concept knowledge) for spring outcomes
and .16 (letter–name knowledge) to .25 (language) for fall
follow-up outcomes; the unconditional ICC for kindergarten read-
iness was .18. We fit separate multilevel models for each outcome
with children’s fall score(s), age, gender, race (recoded as White
vs. non-White), and maternal education level as covariates at Level

Figure 1. Histograms for quality of phonological awareness and writing
instruction by condition. Gray vertical lines represent the median for
comparison classrooms (0.67 and 1.00 for phonological awareness and
writing, respectively), and black vertical lines represent the medians for PD
and PD� classrooms which were the same across conditions (1.00 and
1.50 for phonological awareness and writing, respectively).

Table 2
Results for PD and PD� Versus Comparison Conditions on the
Quantity and Quality of Classroom Language and
Literacy Practices

ICC

PD Versus
Comparison

PD� Versus
Comparison

Variable Coeff p Coeff p

Quantity of language and
literacy practicesa

Overall 0.97 0.06 0.467 0.08 0.316
Oral language 0.81 �0.06 0.659 �0.00 0.991
Print and letter knowledge 0.93 0.16 0.224 0.07 0.610
Book reading 0.99 0.05 0.710 0.10 0.421
Phonological awareness 0.99 0.73 0.031 0.95 0.004�

Writing 0.90 �0.13 0.648 �0.33 0.267
Quality of language and

literacy practices
Overallb 0.94 0.05 0.232 0.05 0.159
Oral languageb 0.87 0.00 0.947 0.01 0.756
Print and letter knowledgec 0.88 0.06 0.673 �0.19 0.158
Book readingb 0.99 0.06 0.233 0.02 0.653
Phonological awarenessc 0.96 0.33 0.002� 0.33 0.001�

Writingc 0.95 0.50 0.011� 0.50 0.009�

Note. Results based on full sample (n � 489 classrooms) and 40 imputed
datasets. ICC � intraclass correlation as a measure of interrater reliability
(as computed from double-coded observations); Coeff � coefficient.
a Comparison via negative binomial regression analysis. b Comparison
via regression analysis. c Comparison via median regression.
� Comparison was statistically different when applying the linear step-up
procedure to control familywise error rate.
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1. Level 2 included the dummy-coded condition variables and
classroom global instructional quality as covariates; for emergent
literacy outcomes, we also included the relevant classroom-level
mean of children’s fall scores. Results contrasting spring and fall
follow-up outcomes for children in PD or PD� conditions to those
in the comparison condition are presented in Table 3 and Table 4,
respectively. All results were the same regardless of how condition
was coded. Children’s language and literacy outcomes were not
significantly different, nor did children differ in their state kinder-
garten readiness scores. Effect sizes (d) ranged from �0.15 to
0.10.

Discussion

The purpose of this study was to investigate the impacts of
at-scale, state-sponsored PD, with and without coaching, on early
childhood educators’ language and literacy classroom practices
and children’s outcomes. We examined such impacts within the
context of a rigorous effectiveness study, with the PD implemented
under real-world conditions (Institute of Education Sciences and
National Science Foundation, 2013). An affordance of this ap-
proach is that we were able to determine whether the state-
sponsored PD, as authentically implemented, affected intended
outcomes; by design, we were also able to determine the effects of
PD with coaching and PD without coaching relative to the com-
parison condition. Beyond this, however, we are not able to make
causal claims regarding the specific aspects of the PD that resulted
in impacts or lack thereof as examining these mechanisms was not
a goal of the current study.

Although we found some minimal changes in educators’ prac-
tices as a result of PD participation, we did not detect impacts of
PD on children’s outcomes. These results are important to con-
sider, within the context of state-sponsored PD as well as the larger
early childhood community, given that the model was developed

following research-based recommendations for effective PD
(Borko, 2004; Desimone, 2009; Garet et al., 2001; Yoon et al.,
2007) and the time and financial investments currently being made
in early childhood PD nationally and internationally (Hamre et al.,
2017; Vandenbroeck, Urban, & Peeters, 2016). Below, we briefly
discuss our main findings, before turning to broader implications.

Effects on Educators’ Language and Literacy
Practices

In the present study, we found impacts on two domains of
educators’ classroom practices using finer-grained observational
measures of language and literacy instruction. These measures
were closely aligned with the focus of the PD and allowed us to
detect effects on educator outcomes not observed in our previous
analysis, which utilized more global measures. Specifically, PD
impacted both the quantity and quality of educators’ phonological
awareness instruction as well as the quality of writing instruction.
Although these effects were small, it is notable that these were
detected for areas of practice in which educators tend to provide
minimal instruction and have a demonstrated need for additional
support (Cunningham et al., 2015; Gerde, Bingham, & Pendergast,
2015). Moreover, the small effects are similar to those of other
studies. For example, in a recent 2-year study of the effects of PD
with coaching, Bowne, Yoshikawa, and Snow (2016) found an
average increase of 2.87 min in the amount of time that educators
offered vocabulary support during a literacy lesson. Given that
educators were not providing any vocabulary support prior to the
PD, this seemingly small change translated into practical differ-
ences in practice. This may be similarly true for our participants,
many of whom provided limited phonological awareness and
writing instruction (see also Pelatti et al., 2014), although this
remains an open question. Notably, our practice outcomes were
based on 1-day observations due to their time- and cost-intensive

Table 3
Multilevel Results for PD and PD� Versus Comparison on Children’s Spring Emergent Literacy Skills

Oral language Letter recognition Letter sounds
Phonological

awareness
Print concept
knowledge

Parameter Estimate p Estimate p Estimate p Estimate p Estimate p

Unconditional ICC 0.22 0.19 0.29 0.16 0.26
Classroom level

Intercept �00 45.17 �0.001 33.31 �0.001 11.65 �0.001 8.66 �0.001 110.75 �0.001
PD �01 �0.37 0.306 0.09 0.884 �0.14 0.810 0.06 0.849 2.00 0.045
PD� �02 �0.61 0.087 �0.10 0.876 �0.59 0.287 �0.01 0.964 1.26 0.203
Classroom mean of fall scores �03 �0.04 0.207 �0.01 0.807 0.16 0.005 �0.02 0.695 0.19 �0.001
Global instructional quality �04 0.25 0.260 0.71 0.118 0.57 0.154 0.19 0.351 1.10 0.112

Child level
Fall score �10 0.74 �0.001 0.74 �0.001 0.61 �0.001 0.64 �0.001 0.55 �0.001
Age �20 0.94 0.007 0.01 0.991 0.75 0.131 0.78 0.008 2.47 0.016
Maternal education �30 0.64 �0.001 0.23 0.212 0.68 �0.001 0.75 �0.001 1.40 �0.001
Gender �40 0.50 0.068 0.89 0.068 0.96 0.015 0.97 �0.001 2.37 0.001
White �50 0.44 0.238 0.32 0.559 0.42 0.355 0.18 0.495 1.66 0.063

Variance
Intercept �00 3.03 �0.001 6.72 0.002 4.00 �0.001 2.00 �0.001 18.16 0.002
Residual 	2 25.923 �0.001 82.65 �0.001 30.99 �0.001 18.36 �0.001 199.57 �0.001

Note. Results based on the full available sample and 40 imputed datasets. With one exception, all child-level variables were entered as fixed effects based
on initial models indicating no significant random effects for these variables; the exception was for oral language, in which a random effect of fall language
skill was included (estimate � .018, p � .006). None of the comparisons were statistically different after applying the linear step-up procedure to control
familywise error rate. ICC � intraclass correlation from unconditional (empty) model.
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nature; although not atypical of the literature (e.g., Buysse et al.,
2010; Cunningham et al., 2015; Jackson et al., 2006; Landry et al.,
2009; Landry et al., 2011; Wasik & Hindman, 2011), we acknowl-
edge that multiday observations might yield more generalizable
results.

With particular respect to the effects of coaching, our results
suggest minimal additional benefits for educators’ classroom prac-
tices. Specifically, PD with coaching impacted the quantity of
phonological awareness instruction whereas PD with and without
coaching both impacted the quality of phonological awareness and
writing instruction (and both conditions also had similar means
and medians for these outcomes). These findings are consistent
with the equivocal results in prior work contrasting coaching and
other PD formats (e.g., Assel et al., 2007; Jackson et al., 2006;
Lonigan, Farver, Phillips, & Clancy-Menchetti, 2011) as well as
other research showing that coaching sessions may only be effec-
tive when specific strategies are incorporated (e.g., performance
feedback; Noell et al., 2005, 2014). Our results are qualified by
how coaching was implemented within this at-scale, state-
sponsored PD: Coaching was provided by peer early childhood
educators, as opposed to experts or highly trained coaches (Hamre
et al., 2017; Sanetti & Kratochwill, 2007) and, although most
educators (80%) experienced at least 10 hr of coaching, the amount
of coaching varied from 1–78 hr. Only 19% of educators experi-
enced the intended 48 hr of coaching, and further analysis indi-
cated that some of this time was spent on administrative tasks (e.g.,
scheduling, paperwork; Schachter et al., 2018). Such less-than-
ideal implementation is perhaps unsurprising in a statewide coach-
ing program but may explain the lack of effects in the current study
as well as recent meta-analytic results showing that the effects of

coaching are greatly attenuated when implemented at scale (Kraft
et al., 2018). More work is necessary to identify key features of
coaching that promote educator outcomes and can help explain the
mixed findings in the literature (Schachter, 2015; Solomon et al.,
2012). It remains unclear, for example, how the amount or inten-
sity of coaching is related to educator outcomes (Weber-Mayrer,
Piasta, Ottley, Justice, & O’Connell, 2018). Such continued work
is particularly necessary given steady increases in large-scale use
of coaching (e.g., recent Head Start initiatives to include coaching
in all programs; U.S. Department of Health & Human Services,
2016), to inform how such PD models can be supported at scale.

Effects on Child Outcomes

With respect to child language and literacy outcomes, we were
unable to detect any impacts of the PD at the end of the preschool
year or at fall follow-up. We carefully selected valid and reliable
measures that are widely used in the literature and were aligned
with the content of the language and literacy PD. However, it is
possible that our measures were insufficient for measuring such
impacts. For example, our measure of phonological awareness
assessed children’s abilities related to rhyming and initial sound
awareness; it is possible that educators targeted other phonological
awareness skills (e.g., segmenting or blending of syllables or
compound words) and that measuring such skills may have shown
effects. Similarly, although the PD impacted the quality of writing
instruction, we did not analyze corresponding effects on children’s
emergent writing skills. Notably, we also did not detect any impact
on children’s kindergarten readiness scores, as measured by a state
assessment that emphasized the language and literacy domains

Table 4
Multilevel Results for PD and PD� Versus Comparison on Children’s Follow-Up Emergent Literacy Skills and
Kindergarten Readiness

Oral language
Letter

recognition Letter sounds
Phonological

awareness
Print concept
knowledge

Kindergarten
readiness

Parameter Estimate p Estimate p Estimate p Estimate p Estimate p Estimate p

Unconditional ICC 0.25 0.16 0.23 0.18 0.20 0.18
Classroom level

Intercept �00 50.02 �0.001 42.56 �0.001 16.28 �0.001 12.67 �0.001 125.48 �0.001 21.58 �0.001
PD �01 �0.40 0.347 0.15 0.833 �1.14 0.133 �0.08 0.838 �0.10 0.933 �0.19 0.688
PD� �02 �0.17 0.674 0.44 0.532 0.27 0.691 0.16 0.657 1.42 0.237 0.23 0.624
Classroom mean of fall scores �03 �0.08 0.015 �0.03 0.367 0.02 0.818 �0.02 0.749 �0.06 0.276
Global instructional quality �04 0.14 0.592 �0.01 0.991 0.03 0.959 0.09 0.708 0.07 0.935 0.33 0.271

Child level
Fall score �10

a 0.62 �0.001 0.39 �0.001 0.36 �0.001 0.58 �0.001 0.47 �0.001
Age �20 0.66 0.064 1.58 0.009 1.77 0.002 1.59 �0.001 3.26 0.001 �0.13 0.745
Maternal education �30 0.33 0.003 0.36 0.044 0.35 0.077 0.67 �0.001 1.07 �0.001 0.45 0.001
Gender �40 0.07 0.788 0.95 0.052 1.00 0.019 0.53 0.043 1.02 0.195 0.74 0.031
White �50 0.90 0.022 �0.18 0.741 0.73 0.214 �0.21 0.510 1.32 0.164 �0.57 0.181

Variance
Intercept �00 7.71 �0.001 12.19 �0.001 9.77 �0.001 3.59 �0.001 42.92 �0.001 1.41 0.081
Residual 	2 22.19 �0.001 84.10 �0.001 34.67 �0.001 23.11 �0.001 202.59 �0.001 14.48 �0.001

Note. Results based on the full available sample and 40 imputed datasets. With one exception, all child-level variables were entered as fixed effects based
on initial models indicating no significant random effects for these variables; the exception was for oral language, in which a random effect of fall language
skill was included (estimate � .023, p � .001). None of the comparisons were statistically different after applying the linear step-up procedure to control
familywise error rate. ICC � intraclass correlation from unconditional (empty) model.
a The kindergarten readiness model also included four fall emergent literacy scores as covariates: oral language (coefficient � .243, p � .001), letter
recognition (coefficient � .138, p � .001), phonological awareness (coefficient � .101, p � .005), and print concept knowledge (coefficient � .011, p �
.370).
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targeted in the PD. The latter is important given that it comprises
an authentic measure utilized by policymakers and practitioners
and that improving kindergarten readiness constituted one impetus
for the state’s investment in PD for early childhood educators.

Our findings parallel other PD studies reporting impacts on
educator outcomes but not child outcomes (e.g., Gerde, Duke,
Moses, Spybrook, & Shedd, 2014; Yoshikawa et al., 2015), par-
ticularly those that focused on a broad range of language and
literacy skills (e.g., Buysse et al., 2010; Girolametto et al., 2007),
albeit within the context of this at-scale, state-implemented PD.
Whereas these null findings are disappointing, they are not sur-
prising given the minimal impacts on educators’ knowledge, be-
liefs, and practices as demonstrated in this and our previous
analysis (Piasta et al., 2017). Drawing on the logic model under-
lying this and other PD efforts, we may need more substantial
impacts on educator outcomes to yield effects at the child level;
one recent analysis suggests that a 1 SD change in educator
practice is required for a corresponding 0.2 SD change in child
outcomes (Kraft et al., 2018). Alternatively, it may be that effects
on child outcomes are not immediate; perhaps it requires multiple
years of educators implementing PD-supported practices in their
classrooms to refine these practices, integrate these with existing
practices, and observe changes in children’s learning (e.g., Landry
et al., 2011).

Implications for Early Childhood Professional
Development

Our findings, when interpreted within the context of the extant
research literature, raise important questions regarding the field’s
approach to PD that have not yet been addressed. Addressing these
gaps has important implications for future research and efforts to
support professional learning as a means of promoting both edu-
cator and child outcomes.

Current recommendations for effective PD converge on several
key principles, such as the need for PD to be embedded, intensive,
and ongoing, exhibit a content focus, provide active learning
opportunities, and be responsive to educators’ needs (Borko, 2004;
Desimone, 2009; Garet et al., 2001; Yoon et al., 2007). The current
state-sponsored PD was designed to reflect these recommenda-
tions, although we acknowledge that the PD, as implemented, may
not have fully adhered to these principles or perhaps did not
emphasize the most important principles. Indeed, limitations of
this work include the fact that the PD was not initially subjected to
highly controlled efficacy trials and that the current study was
designed to evaluate the PD as a whole and as typically imple-
mented. Thus, we are unable to disentangle whether the minimal
effects were due to the design, content, and/or format of the PD
itself or challenges of implementing the PD at scale; the limited
variability and low response rate for fidelity measures also con-
strain our ability to disentangle results. Yet, our findings and the
collective PD literature suggest that adhering to these general
principles may not be sufficient to realize intended effects, and
findings from other literatures suggest additional elements neces-
sary to support educator change (e.g., performance feedback, di-
rected rehearsal, self-monitoring and evaluation; Hagermoser Sa-
netti, Collier-Meek, Long, Byron, & Kratochwill, 2015; Noell et
al., 2014; Sanetti & Kratochwill, 2007; Solomon et al., 2012).
More research is crucial to understand how best to integrate and

enact these principles in practice, particularly when PD is to be
implemented at scale (Hamre et al., 2017; Schachter, 2015). For
instance, coaching continues to be a key PD format because of its
potential to reflect these key principles, especially in its affor-
dances for PD that is embedded and differentiated. The mixed
evidence for coaching, however, suggests that the specific ways
that coaching is implemented to meet these principles matters (e.g.,
Noell et al., 2005; Weber-Mayrer et al., 2018). More generally, we
continue to know little about how to adapt PD to better respond to
individual educators’ needs (Borko, 2004). By necessity, the cur-
rent PD served a broad, statewide population of early childhood
educators, with greatly varying backgrounds, knowledge, beliefs,
and skills (Weber-Mayrer et al., 2015). Although it included op-
portunities to tailor content to participants’ needs (e.g., Explora-
tions component, coaching), we are unable to discern whether such
adjustments improved the PD or perhaps altered the intended focus
or intensity of the PD (Schachter et al., 2018). More work on how
to balance the integrity of PD with ways of increasing responsivity
may be crucial for implementing effective PD at scale.

Similarly, parameters concerning the intensity and duration of
PD also require further study. Although some research indicates
that as little as 10 hr of contact time may affect outcomes (Gerde
et al., 2014; cf. Yoon et al., 2007), it is likely that the necessary
intensity and duration depends on the complexity of the knowledge
and practices targeted by the PD. Moreover, research has demon-
strated that when educators participated in PD with a longer
duration (i.e., 2 years), children had significantly better outcomes
(Landry et al., 2011). Observing impacts on educator outcomes
may similarly require longer periods of time, as educators balance
the integration of new PD content with the many demands that
they face in their day-to-day instruction (Schachter, 2015). More
research is needed concerning intensity and duration as these relate
to targets of PD, as well as the time frame during which intended
effects may be observed. This includes research regarding the
necessary infrastructure, resources, and other supports to achieve
sufficient levels of intensity and duration in large-scale PD.

Another open question concerns understandings as to how PD
brings about change and, in particular, relations between effects of
PD on educator and child outcomes. Prevailing logic models (e.g.,
Desimone, 2009) posit that PD will affect knowledge and beliefs,
thereby changing practice and, ultimately, improving child out-
comes. Under this model, a certain level of impacts on educator
outcomes may be necessary to achieve impacts on child outcomes.
Given that at-scale implementation typically results in smaller
effects than highly controlled studies (Bleses et al., 2018; Kraft et
al., 2018), investigating thresholds for achieving intended PD
impacts may be worthwhile. Moreover, Burchinal, Zaslow, and
Tarullo (2016) found that additional increases in the quality of
classroom practices only promoted children’s outcomes when a
certain threshold of quality was already established and that as-
pects of practice and child outcomes were related in nonlinear
ways. It is also possible that this logic model is not accurate
(Hamre et al., 2012). New research suggests that associations
among educators’ knowledge, beliefs, and practice may be more
complex than acknowledged in this model (Schachter, Spear,
Piasta, Justice, & Logan, 2016), and others have theorized that
change in educators’ knowledge or beliefs may occur only after
extended opportunities to implement new practices or observe
child-level change (Guskey, 1986; Lieber et al., 2010; Pianta et al.,
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2014). Thus, the linear relations posited in prevailing logic models
of PD may need to be reexamined as this research base grows, with
continued attention to the mechanisms that can support meaningful
educator and child impacts.

Altogether, critical questions remain concerning the underlying
logic of and effective approaches to PD. In the present study, the
at-scale, state-sponsored PD did not achieve desired effects on
child outcomes despite some effects on educators’ language and
literacy practices. Rather, results reveal the need for continued
research on PD to avoid potentially premature and costly efforts of
at-scale implementation and to realize the intended benefits of
investing in early childhood education for optimizing children’s
learning and development.
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