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Executive Summary

Programs and policymakers face numerous challenges as they develop and implement
professional development strategies for the early childhood workforce. The field lacks
consistent standards and requirements for professional preparation, and, as a result, low
levels of education and a minimum of specialized training in early childhood education
are the norm. Less than one-third of the institutions of higher education offering two-
and four-year degrees have programs in early childhood education, and those programs
that exist must address the needs of nontraditional students who are likely to be juggling
family and work responsibilities and logistical issues that make it difficult to attend class
and complete course requirements (Early and Winton 2001). And, low wages and
benefits for early childhood educators are linked to high turnover of staff in both center-
based and home-based programs.

Yet, policymakers and parents have high expectations for the early childhood field and
the children who are cared for in early childhood settings. There is an increasing
recognition that the relationship a child has with a teacher or caregiver that is both
sensitive and stimulating is the central and most critical component of quality in early
care and education (National Research Council and Institute of Medicine, Shonkoff, and
Phillips 2000). In a comprehensive review of what is known about how young children
learn and develop and the implications of this knowledge for the care and education of
children, the Committee on Early Childhood Pedagogy concluded, “There is a serious
mismatch between the preparation (and compensation) of the average early childhood
professional and the growing expectations of parents and policy makers” (National
Research Council 2001, p. 261). Current strategies of professional development do not
adequately prepare all educators for the array of responsibilities, knowledge, and skills
they are expected to demonstrate in their work with young children and their families.

Methods

This review incorporates findings from research on four targets of early childhood
professional development: 1) strengthening human or social capital; 2) strengthening
practices at institutions or organizations providing professional development; 3)
strengthening early educator practices related to specific child outcomes; and, 4)
strengthening overall quality in classroom or group settings (see Figure 1). Research in
each target area was reviewed, and for the two last areas (on specific content areas and
overall quality of education and care for young children) for which there is a body of
evaluation research, details about the specific studies were analyzed.

The literature review analyzed the research on professional development of early
childhood educators to work toward identification of a set of core features that
characterize effective professional development.



Figure 1. Targets of Early Childhood Professional Development Initiatives

Targets of Early Childhood Professional Development Initiatives

Strengthening
Educator
Human and/or
Social Capital

«*Increasing
early educator
educational
attainment
«Increasing
early educator
training in early
childhood
education
«Improving
early educator
literacy
«Improving
early educator

Strengthening Practices at
Institution or Organization
Providing Professional
Development

<*Improving overall program
quality in higher education ECE
programs and training
programs

“Aligning content of courses
or workshops with research
and standards

«+Adapting IHE programs for
nontraditional learners
<»Modify approach to include
all early educators and
administrators in a site in
professional development to
create community of learners

Strengthening Early
Educator Practices
Related to Specific Child
Outcomes

«»Provide training on
implementation of early
childhood curricula focusing
on specific content areas:
=Language and literacy
=Math
=Social and emotional
development
«*Provide on-site follow-up
support
«Use targeted measure of
quality to improve practices
in specific domains
=Language and literacy

Strengthening
Overall Quality in
Classroom or
Group Setting

«+On-site coaching
or technical
assistance to
improve overall
quality, using quality
measure to set goals
«*Introduce
comprehensive or
integrated curricula
and assure fidelity of
implementation

psychological =Math

well-being

Note:
ECE: Early Childhood Education
IHE: Institutions of Higher Education

The research team gathered relevant materials for the review (1) by conducting database
searches using strategic search terms; (2) by pursuing sources included in earlier reviews;
and (3) by following up on leads of relevant work suggested by the project officers and
members of the Technical Work Group.

Various combinations of the following key words were used as criteria for inclusion:
professional development; training; preschool teachers; curriculum; literacy; language;
early; prekindergarten; preschool; day care; child care; preschool age group. The
following databases were searched for relevant articles: (1) Child Care and Early
Education Research Connections (CCERC); (2) Educational Resources Information
Center (ERIC); (3) National Child Care Information Center (NCCIC); (4) Psychology
and Behavioral Sciences Collection; (5) Psyclnfo; (6) Social Sciences Abstracts; and (7)
Sociological Collection.

The evaluation studies in the third and fourth target areas were subject to the following
inclusion criteria:

« Peer-reviewed Journals, Edited Volumes, or Government Report of Evaluation
Studies—In order to be summarized in both text and table, a study had to have gone



through a rigorous review process, by being published in either a peer-reviewed
journal or in an edited volume, or reported on in a reviewed government report.

« Rigor of Evaluation—Evaluations summarized in both text and table were rated as
falling in one of five different methodology levels, including experimental, quasi-
experimental, pre-post with comparison group, pre-post without comparison group,
and descriptive. Although relying strictly on experimental evaluations would have
been preferable, the relative infrequency of these evaluations forced reviewers to
include all relevant evaluations, and to consider the rigor when weighing and
comparing results.

» Age Range—Evaluations of professional development programs involving children
from birth through kindergarten were included in the review. Most of the studies
reviewed pertained to children in the 3-5 age range.

« Early Educator—For the purpose of the review, “early educator” included
preschool teachers, prekindergarten teachers, kindergarten teachers, and child care
staff caring for children 0-5. Educators in both private and public settings were
included. Workers in family child care settings were not excluded from the review,
although few evaluations focused on these environments.

« Professional Development—Evaluations included in the review had to include some
form of professional development as part of the treatment intervention. For
example, they had to include credit bearing classes, training on a curriculum, in-
class coaching, or other activities aimed to improve educators’ knowledge of child
development or practice in the classroom or home-based child care setting.

« Assessment of Effectiveness—Evaluations had to measure or evaluate changes in at
least one of three key areas: early educator knowledge; practice; and child
outcomes.

For each document reviewed summary tables were prepared (see Appendix A)
summarizing the study findings in tables focusing on study methodology (research
questions, research design, sample, measures, rigor of the evaluation), content of
professional development (mode of delivery, linkages with infrastructure such as state
early learning standards, temporal aspects of the professional development such as
number, frequency and length of sessions, outreach approach for example to including
providers in low income areas, research base of the professional development approach,
description of the content or curriculum used in the professional development), and
outcomes (outcomes for educator knowledge, for educator practice and for children’s
development).

Also summarized are the extent and rigor of the evidence for each of the four identified
targets of early childhood professional development, emerging patterns of findings and
their implications, and notes on research needs.

Findings

With input from the Technical Work Group for this project, it was determined that the
research on early childhood professional development is at an early stage. Much of the
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research is descriptive and correlational rather than involving rigorously executed
experimental studies. When evaluations have been carried out, the focus is much more on
curricula and their implementation than on the preparation of early childhood educators
to use them. Significant questions remain about which features of professional
development for early childhood educators, singly and in “packages,” are most effective
for improving both educator and child outcomes.

The literature does point to an initial set of conclusions that can serve as a starting point
toward the identification of effective practices in early childhood professional
development. These initial conclusions are in accord with the conclusions of the
Committee on Early Childhood Pedagogy (National Research Council 2001) and the
findings from other evaluations of professional development programs (Epstein 1993,
Garet et al. 1999). These initial conclusions can serve as hypotheses for future work. The
evidence suggests that professional development for early childhood educators may be
more effective when:

e There are specific and articulated objectives for professional development. A
meta-analysis of studies in which there was “specialized caregiver training
with a focus on interaction skills with children” found a statistically
significant effect of specialized training on caregiver competence overall, with
a medium effect size (d=.45) (Fukkink and Lont 2007, p. 297). When the
content of the training was more specific, rather than open in content, effects
on early educator practice were larger (Fukkink and Lont 2007). Use of an
observational measure of quality can help to provide specific and articulated
goals for quality improvement (QUINCE Research Team 2009). The content
of the measure of quality chosen to guide efforts needs to be aligned with the
areas of practice in which improvement is sought and the child outcomes
considered of importance (Zaslow et al. April, 2009, under review).
Consensus documents that summarize research about what is appropriate and
important for young children to know in the areas of language and literacy and
early mathematics provide a strong research basis for developing appropriate
curricula and approaches for preparing early educators to implement the
curricula (National Reading Panel 2000; Snow, Burns, and Griffin 1998;
National Early Literacy Panel 2008).

e Practice is an explicit focus of the professional development, and attention is
given to linking the focus on early educator knowledge and practice. Multiple
studies are reviewed which focused not only on strengthening early educator
knowledge but on strengthening practice. This emphasis is in keeping with the
principles of adult learning summarized by the National Research Council
(National Research Council 2001). In the studies reviewed, such approaches
usually combined course work or training with individualized modeling and
feedback on interactions with children in the early educator’s classroom or
home-based care setting. However, in some instances, the professional
development involved only the individualized on-site component. In others,
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the individualized modeling and feedback was provided through the Internet
rather than on-site, or practice in applying new technigques was incorporated
directly into course work or training without on-site modeling and feedback
(Assel et al. 2007; Campbell and Milbourne 2005; Clements and Sarama
2008; Dickinson and Brady 2006; Dickinson and Caswell 2007; Fantuzzo
1996; Fantuzzo et al. 1997; Gettinger and Stoiber 2007; Landry 2002;
Neuman and Cunningham 2009; Palsha and Wesley 1998; Pianta et al. 2008;
Raver et al. 2008). Not all evaluation studies involving individualized
professional development showed positive effects on practice or child
outcomes, yet there is promising evidence for these approaches. It is important
to identify the specific processes underlying positive effects in practice-
focused professional development approaches (Zaslow 2009; Smith et al.
2001). More thought is being given to the issue of whether or not the
presentation of information through course work or training alone is effective
in changing early educator practice and child outcomes (Burchinal, Hyson,
and Zaslow 2008; Early et al. 2007), or whether professional development
aimed at strengthening knowledge needs to be closely tied to practice. (see for
example, the discussion of timing of training and practice opportunities and
intentional interspersing of group training and opportunities for application in
Dickinson and Brady 2006).

There is collective participation of teachers from the same classrooms or
schools in professional development. Joint participation can help to support a
professional culture and ensure the sustainability of new techniques and skills.
Professional development that includes administrators helps to assure that
early educators do not receive contradictory messages about what practices to
implement or emphasize. Likewise, including teachers of different age groups
or grades can foster continuity in the children’s experiences as they move
through classrooms in the future (Baker and Smith 1999; Assel et al. 2007,
Burchinal, Hyson, and Zaslow 2008; Donovan, Bransford, and Pellegrino
1999; Birman et al. 2000; Bierman et al. 2008).

The intensity and duration of the professional development is matched to the
content being conveyed. The appropriateness of the length of time spent in
professional development activities depends on the goals of the activities
themselves. A one-time workshop is not effective if the goal is to convey
theory and practice to improve multiple aspects of early language and literacy
development, such as oral language, phonological awareness, alphabetic
principle, and awareness of print. It may, however, be appropriate for
preparation on a single specific activity or strategy (Whitehurst, Arnold et al.
1994; Donovan, Bransford, and Pellegrino 1999; Raikes et al. 2006).

Educators are prepared to conduct child assessments and interpret their
results as a tool for ongoing monitoring of the effects of professional
development. Assessments can help early childhood educators view their
knowledge and skills as contributing to improvement in children’s outcomes,
and can serve as a source of feedback for how to target instruction overall and
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for individual children (Foorman and Moats 2004; Garet et al. 2008; Gettinger
and Stoiber 2007; O'Connor et al. 2005).

It is appropriate for the organizational context and is aligned with standards
for practice. The effectiveness of professional development approaches will
differ according to features of organizational context, articulated standards for
practice and with the extent of ongoing monitoring and supervision (Vu, Jeon,
and Howes 2008; Fulgini et al. 2009). Increasingly, approaches to
professional development also need to take into account state standards
regarding pedagogy (for example in early language and literacy, Roskos et al.,
2006; and early learning guidelines, Strickland and Riley-Ayers, 2006).

As noted above, a number of gaps were identified in the research on early childhood
professional development that need to be addressed:

Coordinated secondary analyses carried out with the data from seven major
studies of early care and education provide little indication of stronger
observed classroom quality or larger gain scores on children’s academic
achievement when early educators had completed a higher education degree,
according to the highest education level among those with an early childhood
major, or according to whether those with a bachelor’s degree had an early
childhood major (Early et al. 2007). The quality of the educators’ degree-
granting higher education programs could not be examined in these analyses
and may be an important underlying factor (Burchinal, Hyson, and Zaslow
2008; Hyson, Tomlinson, and Morris 2008). We are only beginning to see
evaluations of planned variations in higher education approaches for early
childhood educators. There is a clear need for careful examination of the
features and overall quality of higher education programs. We need to ask if
higher education programs that incorporate specific course content and
approaches are associated with stronger outcomes.

The literature tends to focus on the content that should be conveyed to
children, rather than on the specific processes that can be used to guide early
educators in implementing practices to convey or engage children with this
content effectively (Sheridan et al. 2009).

The literature does not adequately address the issue of cultural and linguistic
competence for early childhood educators. This review did not reveal any
peer-reviewed articles that examined or evaluated professional development
strategies to improve cultural and linguistic competence despite the growing
diversity of the early childhood population. Early childhood educators are
calling for improvements in their preparation on these topics and are looking
for strategies to improve their abilities to address the needs of diverse children
and families (Daniel and Friedman 2005). Strategies to improve teacher
preparation in cultural and linguistic competence cited by Daniel and
Friedman (2005) include increasing faculty knowledge and willingness to
adapt and respond to the diversity in early childhood education, requiring
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practica and internships in diverse settings, integrating issues of diversity into
course content, and requiring Teachers of English to Speakers of Other
Languages (TESOL) courses for teachers. There is a need for research
focusing on the effectiveness of these strategies.

Further focus is needed on the language and literacy skills that early educators
bring to their work, and possible approaches to strengthening these. Although
low literacy is not universal among early care and education providers, and
may vary by the requirements for those working in different types of early
care and education settings (such as child care, Head Start and pre-
kindergarten), the 1992 National Adult Literacy Survey found that between 44
percent and 57 percent of child care workers perform at the lowest levels of
proficiency on standardized literacy assessments (Kaestle et al. 2001). A
more recent study of child care providers in Alameda County, Calif., indicated
that almost one-third (31 percent) of the providers in that county had “limited
proficiency” in English, based on their scores on the Test of Applied Literacy
Skills (TALS) (Phillips et al. 2003). Research is needed focusing on the
potential of professional development to strengthen the spoken language and
literacy skills of early childhood educators. For children who are dual
language learners, consideration should be given to the language and literacy
skills of educators in both the child’s home language and English.

The literature focuses heavily on professional development for educators
working in center-based settings including Head Start and prekindergarten
programs. Yet, this group of educators constitutes only 24 percent of the
workforce. The majority of paid educators in early childhood care and
education work in licensed (28 percent) and unregulated (48 percent) home-
based settings (Burton et al. 2002). Home-based early educators often have
less formal education and access to training opportunities and serve more and
larger percentages of low-income children than educators working in center-
based settings., It is important to consider strategies to improve the
professional development of those working in home-based as well as center-
based settings, and to conduct rigorous evaluation research across both types
of settings (e.g. Neuman and Cunningham 2009).

Likewise, the literature emphasizes professional development for educators
working with preschool-age children: most of the studies covered in this
review focused on children in the year or two years before entry into
kindergarten. There is a need to expand understanding of the strategies that
are most effective for educators working with infants and toddlers.

Further research is needed on how best to target professional development
approaches, both in terms of timing (whether the professional development is
offered preservice or in-service) and in terms of the settings the early
educators work in (prekindergarten within public schools, prekindergarten in
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community-based settings, Head Start, center-based child care, and home-
based child care). Different professional development approaches may be
more effective when included as part of early educators’ preservice
preparation or alternatively once they are already working in early childhood
settings, and for early educators working in particular settings.

The methods and analytical strategies used in evaluations of professional
development need more rigor. There is a small but growing body of
experimental studies contrasting different professional development strategies.
Effect sizes are rarely reported in the literature, and provisions are often not
made to account for the “nested” nature of studies that include children within
classrooms within programs.

A final gap to note in the literature is the need for further work on integrating
content across topical areas. For example, how should early childhood
educators blend early literacy, math and social behavior strategies to achieve
the best results for children? What professional development strategies are
most effective at helping teachers balance multiple content areas to create
learning environments that promote development of the “whole child”? This
is a challenge for the next generation of studies on professional development
for early childhood educators.
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I: Introduction

Programs and policymakers face numerous challenges as they develop and implement
professional development strategies for the early childhood workforce. Currently, the
field of professional development for early childhood educators is “a patchwork of
preservice and in-service education opportunities and credentials, characterized by
various state and local requirements across types of programs, auspices, and roles”
(National Research Council 2001, p. 276). Across the nation, only 23 states have any
early childhood education preservice requirements for teachers (14 states) or master or
lead teachers (9 states) in child care centers (LeMoine 2005). Most states require
ongoing clock hours of education or training for early childhood educators, but the range
of hours required across states varies widely (from 0 to 30 hours per year) (LeMoine
2005). Likewise, according to the Committee on Early Childhood Pedagogy which
reviewed the literature on early childhood education and teacher preparation, “the
amount, scope, and quality of professional development provided to early childhood
teachers is inconsistent, fragmented, and often chaotic” (National Research Council 2001,
p. 276). Without consistent standards for professional preparation, the early childhood
workforce continues to have low levels of education and a minimum of specialized
training in early childhood education (Ackerman 2004; National Research Council 2001).

The capacity for training new early care and education teachers in the United States is
low. Fewer than 30 percent of the institutions of higher education (IHESs) that offer two-
and four-year degrees have early childhood programs (that is, 1,244 IHEs, with only
about 300 offering bachelor’s degrees) (Early and Winton 2001). In addition, early
childhood programs at two- and four-year institutions may not represent adequately the
ethnic diversity of the early childhood workforce or children in early childhood programs
(Early and Winton 2001). In a survey of 438 IHEs, over 80 percent of the full-time and
part-time faculty members in early childhood education programs were white, non-
Hispanic (Early and Winton 2001). While one study (Saluja, Early, and Clifford 2002)
estimated that the early childhood workforce is also predominantly white (78 percent),
the study only surveyed center-based programs serving 3- and 4-year-olds, and it
achieved only a 43 percent response rate. An estimate of the workforce that includes the
full range of family child care programs and center-based programs serving birth to 5-
year-olds would likely yield a more diverse picture.

Because the average early childhood teacher is 39 years old (Saluja, Early, and Clifford
2002), teacher preparation programs are also challenged to address the needs of
nontraditional students who are likely to be juggling family and work responsibilities and
logistical issues that make it difficult to attend class and complete course requirements
(Ackerman 2004). Finally, the wages and benefits for early childhood teachers are
extremely low and are linked to high rates of teacher turnover (Whitebook et al. 2001).
The median hourly wages for child care workers and preschool teachers are $8.37 and
$10.67 respectively, compared to $20.38 per hour for kindergarten teachers (Center for



the Child Care Workforce: A Project of the American Federation of Teachers Educational
Foundation 2004). These low levels of compensation make it difficult for the field to
attract and maintain high quality early childhood educators.

Despite the minimal standards for educators and the poor wages and benefits available to
them, early childhood educators are responsible for providing high quality care and
education for young children. A consensus has emerged in the developmental sciences
that the relationship a child has with a teacher or caregiver—including the degree to
which the child experiences care that is sensitive and responsive, and ample in verbal and
cognitive stimulation, attention and support—is the central and most critical component
of child care quality (National Research Council and Institute of Medicine, Shonkoff, and
Phillips 2000). Acknowledging this centrality of early childhood educators in child care
quality, the Committee on Early Childhood Pedagogy concluded:

“There is a serious mismatch between the preparation (and compensation) of the
average early childhood professional and the growing expectations of parents and
policy makers....Teachers of young children are being asked to promote high
levels of achievement among all children, respond sensitively and appropriately to
a wide array of diverse student needs, implement complex pedagogy, have a deep
understanding of subject-matter disciplines, engage in serious reflection about
their practices, and work collaboratively with colleagues and families.”

(National Research Council 2001, p. 261)

What professional development strategies are most effective at addressing the mismatch
between the preparation of early childhood educators and the expectations of parents and
policymakers for their knowledge and skills in early childhood settings? The purpose of
this literature review is to analyze the research on professional development of early
childhood educators. As noted by the Technical Work Group for the Evaluation of the
Early Childhood Educator Professional Development Program, this body of research is at
an early stage of development. Significant gaps in the evidence base as well as
methodological limitations hinder the capacity of a review to reach firm conclusions
about the core features that characterize effective professional development. As such, we
review the available evidence to reach a preliminary set of conclusions, acknowledging
that these conclusions should be further examined in future rigorous research. Our
preliminary conclusions are intended also to provide a framework for future reports from
the Evaluation of the Early Childhood Educator Professional Development (ECEPD)
program. In these reports, we will examine the extent to which activities supported by the
ECEPD program have incorporated the features we propose as starting points in the
identification of effective professional development. We also believe that the findings of
this literature review can generally inform professional development for early childhood
educators who serve children from birth through kindergarten.

A. The Literature on Professional Development of Early Childhood Educators

It is important to acknowledge at the outset that the body of research on professional
development of early childhood educators is growing though as yet quite limited. Zaslow



and Martinez-Beck (2006) point out that policymakers and practitioners pose specific
questions that “often outstrip the research base” (p. 10). For example, what is the most
important content to highlight in the preparation of early childhood educators? What is
the most important investment—training or formal education—to make in the early
childhood workforce? The extant literature does not offer the precision needed to
compare different approaches to professional development and their implications for
children’s outcomes.

The literature on early childhood professional development has four broad areas of
emphasis. We refer to these as “targets of professional development initiatives” because
professional development efforts and evaluated interventions are targeted at
strengthening one or more of these. The research on early childhood professional
development focuses on approaches targeted at:
e improving the human and social capital of early childhood educators;
e strengthening the institutions or organizations providing the professional
development;
e improving children’s outcomes in specific developmental domains; and
e improving the overall quality of children’s experiences in early childhood
settings.

The approach taken in this review is to summarize the research in each of the four areas
targeted by early childhood professional development efforts and to conclude with an
integrated summary of the professional development features that emerge as most
promising in improving the knowledge and skills of early childhood educators and
outcomes for young children.

Research on the first target of early childhood professional development considers the
degree to which qualifications of early childhood educators are related to the quality of
the environment, interactions with children, and in a subset of studies, children’s
outcomes. In addition, recent research in this area is beginning to examine the social and
emotional well-being of early childhood educators, including their stress and depression,
as important to the quality of the care and education they provide and as targets of
professional development efforts. However, this literature does not evaluate strategies to
increase the human or social capital of early childhood educators, examining changes in
early educator practices or child outcomes in light of differing intervention approaches.
Rather, as yet, this body of research examines naturally occurring associations between
early educator human and social capital and these outcomes. As such, key conclusions
drawn from recent reviews of this literature (Barnett 2003; Tout, Zaslow, and Berry
2006; Whitebook 2003; Zaslow et al. 2004) will be described below without a detailed
discussion of the individual studies or inclusion of the studies in tables.

Research on the second target of early childhood professional development focuses on
the quality of higher education programs in early childhood as well as the quality of
training provided outside of institutions of higher education. Recent research focuses
also on the potential effects of tailoring programs of higher education and of training to
the needs of nontraditional learners. The research in this area is at a preliminary stage,
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primarily documenting the need to develop programs appropriate for this population of
learners rather than providing systematic evaluations of such efforts. The emerging
descriptive research in this area is summarized, but in the absence of evaluation studies,
we do not provide tables profiling individual studies.

The third target of early childhood professional development efforts focuses on the
effectiveness of various approaches to improving children’s outcomes in specific
developmental domains, such as early literacy, mathematics, and social behavior. This
set of studies usually involves implementation of specific curricula or activities and an
examination of early educator practices or children’s outcomes after implementation.
There are multiple evaluation studies focusing on whether children’s experiences change
and whether their development is affected when early educators are, or are not, given
preparation to implement a specific curriculum or set of activities. Given the availability
of multiple evaluation studies, this literature is discussed in detail, with separate
subsections focusing on specific developmental domains. In addition, to complement the
discussion in the text, results of evaluation studies for each developmental domain (early
literacy, mathematics, and social behavior) are presented in tables.

Fourth, we look at approaches to professional development aimed at improving the
overall quality of children’s experiences and outcomes. This area covers diverse studies
that vary in their scope and methodology. It also includes discussions of best practices
proposed by individual researchers or expert review panels. In contrast to approaches
that emphasize the content that early childhood educators should convey to children, this
area of research provides insights into the processes of professional development that are
most effective: the specific activities engaged in with early educators during education,
training and work with early educators at the workplace that are effective in bringing
about change in early childhood environments and child outcomes.

B. Strategy of Review

The research team for this review gathered relevant materials for the review (1) by
conducting database searches using strategic search terms; (2) by pursuing sources
included in earlier reviews the research team and others had conducted; and (3) by
following up on leads of relevant work suggested by the project officers and members of
the Technical Work Group.

The database search aimed to identify evaluation articles relating to approaches to
professional development for early educators, with the heaviest emphasis on the topic of
professional development focusing on children’s language and literacy development
during the preschool years. Articles that directly evaluated strategies for professional
development were preferred, but documentation of best practices and evaluations for
specific curricula or classroom activities that included educator preparation on use of the
curriculum as a key element of the intervention was also pursued.



Various combinations of the following key words were used in the course of literature
searches: professional development; training; preschool teachers; curriculum; literacy;
language; early; prekindergarten; preschool; day care; child care; preschool age group.
The following databases were searched for relevant articles: (1) Child Care and Early
Education Research Connections (CCERC); (2) Educational Resources Information
Center (ERIC); (3) National Child Care Information Center (NCCIC); (4) Psychology
and Behavioral Sciences Collection; (5) Psyclnfo; (6) Social Sciences Abstracts; and (7)
Sociological Collection.

Research was reviewed pertaining to all four target areas identified in Figure 1. However
a body of work in involving evaluation studies was found only for the targets involving
improving children’s outcomes in specific developmental domains, and improving the
overall quality of children’s experiences in early childhood settings (the third and fourth
target areas noted above). We provide detailed appendix tables summarizing the
evaluation research in these two target areas to support the discussion of the research in
these two areas in the text. Brief summary tables are also included in the text identifying
the studies profiled in the detailed appendix tables. For the target area of improving
children’s outcomes in specific developmental domains, there are separate sets of
appendix tables focusing on:

o early literacy,

e early mathematics, and

e child social behavior.

For the target area of improving the overall quality of children’s experiences in early
childhood settings, we provide separate sets of appendix tables focusing on:

e comprehensive curricula, and

e general approaches to professional development.

The evaluation studies in the third and fourth target areas that are summarized in table
format as well as in the text of the review were subject to the following inclusion criteria:

« Peer-reviewed Journals, Edited Volumes, or Government Report of Evaluation
Studies—In order to be summarized in both text and table, a study had to have gone
through a rigorous review process, by being published in either a peer-reviewed
journal or in an edited volume, or reported on in a reviewed government report.

« Rigor of Evaluation—Evaluations summarized in both text and table were rated as
falling in one of five different methodology levels, including experimental, quasi-
experimental, pre-post with comparison group, pre-post without comparison group,
and descriptive. Although relying strictly on experimental evaluations would have
been preferable, the relative infrequency of these evaluations forced reviewers to
include all relevant evaluations, and to consider the rigor when weighing and
comparing results.

« Age Range—Evaluations of professional development programs involving children
from birth through kindergarten were included in the review. Most of the studies
reviewed pertained to children in the 3-5 year age range.



« Early Educator—For the purpose of the review, “early educator” included preschool
teachers, prekindergarten teachers, kindergarten teachers, and child care staff caring
for children from birth through kindergarten entry. Educators in both private and
public settings were included. Workers in family child care settings were not
excluded from the review, although few evaluations focused on these environments.

« Professional Development—Evaluations included in the review had to include some
form of professional development as part of the treatment intervention. For
example, they had to include credit-bearing classes, training on a curriculum, in-
class coaching, or other activities aimed to improve educators’ knowledge of child
development or practice in the classroom or home-based child care setting.

« Assessment of Effectiveness—Evaluations had to measure or evaluate changes in at
least one of three key areas: early educator knowledge; practice; and child
outcomes.

In addition to evaluations, summaries have also been provided of discussions of best
practices in which reviewers considered them to provide foundations for the evaluations
reviewed and to add insight into strategies for effective professional development.
Statements of best practice come from consensus development groups in which
researchers and practitioners reach agreement on standards for positive practice based on
their review of research findings and knowledge of practice issues. Examples include
such efforts by the National Research Council as How people learn: Bridging research
and practice (Donovan, Bransford, and Pellegrino 1999), and Eager to learn: Educating
our preschoolers (National Research Council 2001) as well as the standards for
professional development developed by the National Association for the Education of
Young Children (Hyson and Biggar 2006), As noted by Strickland and Riley-Ayers
(2006), state early learning guidelines also provide consensus documents based on the
work of researchers and practitioners regarding what young children should know and be
able to do in specific domains of development, including early language and literacy.

C. Orientation to the Tables

Accompanying the written summary for each of the two target areas in which a body of
evaluation research is available are tables summarizing the relevant studies. The full set
of tables appears in Appendix A. Brief summary tables, listing the studies covered, the
research design (e.g., experimental, quasi-experimental), and outcome areas covered
(early educator knowledge, early educator practice, and child outcomes) are included in
the text. Three sets of tables are prepared for each of the topical areas of early language
and literacy, early mathematics, behavior and social skills, comprehensive curricula, and
general approaches. The first table summarizes the methodology of each study, the
second table summarizes the content of the professional development, and the third
summarizes the studies’ outcomes.



In some cases a single project may have resulted in multiple published articles or chapters
(e.g. a pre-post study and a follow-up study two years later), and in these cases, each has
been tabled separately. In other cases, a single published chapter or article may contain
information on multiple studies, and these have been tabled separately.

The elements of the three sets of tables are described in greater detail below.

C. 1. Methodology Table

1.

2.

The study column indicates the authors of the study and the year in which it was
published.

The research questions column summarizes the key questions the authors aimed
to answer by conducting the study. Depending on the focus of the study, the
question may or may not directly address the effectiveness of the professional
development approach; however, those studies that address professional
development indirectly were chosen because the effectiveness of the professional
development may be inferred from the outcomes measured.

The research design column provides a general overview of the evaluation,
including a brief description of the intervention as well as the type of data
collected at different points during the evaluation, and whether or not participants
were randomly assigned.

The sample column notes the number and characteristics of participants, and, if
relevant, the size of the intervention and control groups.

The measures column describes the data collected in the evaluation, including the
names of standardized assessment or structured observation tools used, if any, as
well as questionnaires or interviews. If the study reported reliability or validity of
measures used, this information was also included.

The rigor of the professional development evaluation column identifies the
strength of the evaluation design. Evaluations designated as Experimental
(random assignment to treatment and control groups) are the most rigorous, and
the results from these evaluations should be considered the most robust. Other
categorizations include: Quasi-Experimental (intervention and comparison groups
not randomly assigned); Pre-Post with Comparison Group (not randomly
assigned); Pre-Post without Comparison Group; and Descriptive.

The general comments column provides comments on relationships of the studies
with one another, methodological issues, reasons for caution in interpreting
findings or other concerns.

C. 2. Table on Content of Professional Development

1.

2.

The study column repeats the information in the parallel column in the first table,
indicating the authors of the study and the year in which it was published.

Mode of delivery is the first of three columns indicating the type of professional
development in the intervention. The mode of delivery column describes what
elements were included in the delivery of the professional development
intervention (e.g. workshop, coaching, etc.).



3. Linkages with infrastructure indicates the ways in which the professional
development is supported through connections with the educator’s colleagues,
through ties to curriculum or learning standards already in place, or to a larger
system of professional development.

4. The temporal aspects of the professional development column indicates (1) the
number of sessions of professional development; (2) the frequency of sessions or
the spacing between them; (3) the length of each session; and (4) the total
duration of the professional development intervention.

5. The outreach column indicates whether the intervention aimed to provide
professional development to early educators serving a disadvantaged group of
children or who themselves were from disadvantaged backgrounds.

6. The grounded in research column indicates whether the professional
development content has been validated by prior research. In some cases, this may
mean that educators are being taught research-based information on aspects of
child development. In other cases, this may mean that the curricular approach or
set of activities the early educator is prepared to use through the professional
development has been shown to be, or is expected to be, effective due to prior
research.

7. Description of content/curriculum describes the categories of information
conveyed to educators via professional development or the elements of the
curricula or activities encouraged through the professional development.

C. 3. Table on Outcomes

1. The three columns in this table indicate the outcomes assessed after the
implementation of the professional development and, in some cases, specific
curricula or activities in classrooms. The first column in this table focuses on
educator knowledge. This column indicates whether researchers measured
associations between assignment to receive the professional development and
increases in what educators know about child development or strategies to support
it through specific curricula or classroom activities.

2. The column focuses on educator practice. This indicates whether or not
researchers measured a change in educators’ activities in the classroom, how they
interacted with children, or how they set up the classroom.

3. The final column focuses on child outcomes. This column indicates whether
researchers measured linkages between the professional development intervention
and child outcomes, and if so, the associations that were found.

Additionally, each of these tables has a summary table found in the text. The summary
table highlights the design of each of the reviewed studies and the outcome areas it
focuses on.



Il: Toward the Identification of Features of Effective Professional Development for
Early Childhood Educators

In this section, findings regarding each of the four identified targets of early childhood
professional development are discussed. We turn first to strengthening the human and
social capital of early childhood educators as targets of professional development
activities, and then to strengthening the entities that provide early childhood professional
development as a focus. In the most detailed sections, supported by tables, we summarize
the evaluation research on efforts to strengthen children’s development in specific
content areas (in which the research provides a focus on preparing the early childhood
educator on curricula or activities in a content area), and professional development efforts
targeting the overall quality of early childhood settings.

A. Enhancing the Human and Social Capital of Early Childhood Educators as
Targets of Early Childhood Professional Development

The first set of studies examines links between the human capital (education, training,
and literacy level) and the social capital (especially psychological well-being) of early
childhood educators and the quality of center-based programs or family child care homes.
Of the different forms of capital that have been conceptualized, including also, for
example, cultural and economic capital (Bourdieu 1972), the two forms that have been
considered as possible targets for strengthening the professional development of early
educators and for which there is a research base are human and social capital. This body
of work is primarily correlational. The question asked across this body of work is
whether or not more human or social capital is related to higher levels of observed
program quality; that is, does quality improve as qualifications improve (Tout, Zaslow,
and Berry 2006; Zaslow et al. 2004)?

A.1. Education of Early Educators

Formal education attainment is measured in total years of education, by highest degree
attained, and by whether the degree is in a major related to early childhood development.
Reviews of the research focusing on the linkages between education and quality in early
childhood settings have generally concluded that higher levels of educational attainment,
and education with specialization in early childhood education, are related to higher
observed quality (Tout, Zaslow, and Berry 2006; Barnett 2003; Whitebook 2003).
However, in an important recent development, new analyses of existing data from seven
major studies of early care and education have raised questions about the strength and
consistency of this association (Early et al. 2007). Early and colleagues (2007) as well as
Burchinal, Hyson and Zaslow (2008) consider several possible reasons for this difference
in findings regarding the linkages between education and quality. Below we provide a
brief overview of the key conclusions of earlier reviews, and then note in greater detail
the way in which more recent research is challenging the conclusions of these reviews.



A.la.Earlier and more recent evidence linking the education of early educators with
educator knowledge, educator practice and child outcomes. Previous reviews pointed to
studies as finding a linkage between educational attainment and the quality of the early
care and education settings in center-based child care (Blau 2000; Honig and Hirallal
1998; Howes, Whitebook, and Phillips 1992; Phillipsen et al. 1997; de Kruif et al. 2000);
family child care (Clarke-Stewart et al. 2002; Weaver 2002); and other studies including
both center and home-based settings (NICHD Early Child Care Research Network 2000,
for quality at 24 and 36 months). These reviews did, however, identify a few studies in
which no linkage was found between quality of the environment and years or level of
formal education (Phillips et al. 2000; Burchinal et al. 2002; NICHD Early Child Care
Research Network 1996, for quality at 6 months). Further, the earlier reviews also
identified a set of studies in which having more education specifically with early
childhood content was found to be related to higher program quality (Howes 1997;
Weaver 2002), though here too there were some exceptions for programs serving
preschoolers (Clarke-Stewart et al. 2002; Phillips et al. 2000).

As noted above, however, in recent work, a consortium of researchers from seven major
studies of early care and education has reexamined this issue in a set of rigorous,
coordinated secondary analyses (Early et al. 2007). Following up on analyses
specifically focusing on the National Center for Early Development and Learning studies
of prekindergarten that appeared to challenge assumptions about the role of early
childhood educator educational attainment (Early et al. 2006), Early and colleagues
jointly analyzed the data from the Early Head Start Follow-up Study, the Head Start
Family and Child Experiences Survey, the Georgia Early Care Study, the More at Four
Evaluation, the National Center for Early Development and Learning studies of Pre-
kindergarten (the Multi-State Study of Pre-kindergarten and the Study of State-Wide
Early Education Programs), the Study of Early Child Care and Youth Development (the
NICHD Study) and the Preschool Curriculum Evaluation Research (PCER) Program.
Their analyses considered highest level of education attained by the lead teacher or
caregiver, whether the early educator or caregiver had a bachelor’s degree, and the
student’s major for the highest degree attained (in child development or early childhood
education, any other education major, or noneducation related major). Analyses
examined the three different markers of educational attainment in relation to observed
quality of early childhood classrooms using the Early Childhood Environment Rating
Scale—Revised or the Observational Record of the Caregiving Environment and in
relation to gain scores on measures of academic achievement of 4-year-olds, using a
common set of control variables across analyses of the different datasets. For the analyses
of classroom quality, control variables included site, ratio, class size, length of day,
teacher ethnicity, proportion of white students in the class, and proportion of poor
students in the class. Analyses of child achievement gains controlled for site, child
gender, ethnicity, years of maternal education, poverty, family income, and previous
assessment score.

These replicated secondary analyses provided little indication that degree, highest
education level among those with an early childhood major, or having an early childhood
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major among those with a bachelor’s degree were related either to observed classroom
quality or to children’s gain scores on measures of academic achievement:

Using seven recent major studies of classroom-based educational programs for 4-
year-olds, these analyses, taken together, do not provide convincing evidence of
an association between teachers’ education or major and either classroom quality
or children’s academic gains. Most of the analyses yielded null findings.
Although there were some statistically significant associations, no clear pattern
emerged. (p. 573).

A.1b. Possible Interpretations of the Recent Findings. The consortium of researchers
considers three possible interpretations of these unexpected findings. First, they note that
the teacher preparation programs in which these early educators participated may not
have prepared the teachers adequately. Indeed these teachers may have completed their
education during a time when expectations for children’s learning during the year prior to
kindergarten were lower. A second interpretation is that while teachers may have
received high quality formal education, they may not have received sufficient supports to
implement what they had learned when actually interacting with and teaching young
children. That is, their formal education may have focused on knowledge but not
sufficiently on practice. A third interpretation concerns the recent expansion of publicly
funded prekindergarten and the market forces this may be creating. The higher wages and
better supports of such programs may be attracting the most skilled and experienced early
educators without bachelor’s degrees, while those early educators who do have
bachelor’s degrees may find it easier to climb the ladder to elementary education
programs. That is, there may be different selection effects than in other time periods, as
reflected in earlier studies.

Burchinal and colleagues (2008) point to the further possibility that there may be
moderating factors that these analyses could not examine. For example, the quality of the
educators’ degree-granting higher education programs could not be examined and may be
an important underlying factor (Hyson, Tomlinson, and Morris 2008). In addition, they
note emerging evidence that the early childhood educators’ educational attainment may
play a differing role depending on the type of program. They summarize recent findings
from a study in California by Vu and colleagues (2008) indicating that having a
bachelor’s degree did predict quality in programs with fewer resources and supports, such
as community-based child care, but did not predict quality in programs with more
resources as well as ongoing supports and monitoring, such as state-funded
prekindergarten. Thus the overall program context may be important to the relationship
between educator educational attainment and program quality. Burchinal and colleagues
also note that studies to date have considered the educational attainment of lead teachers
in isolation, not also considering whether program administrators, other lead teachers,
and assistant teachers in the program have received similar content in their education. It
may be important to consider whether those working together in a program have similar
preparation and orientation. Methodological differences, and especially the degree to
which studies consistently control for key background characteristics that may be
associated both with education and with observed quality or child outcomes, may be a
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further factor in helping to explain the differences between earlier studies and the
coordinated analyses reported on by Early and colleagues.

The issue of whether higher education in general (or higher education with specific
content), is associated with improved early educator knowledge, practice, and child
outcomes needs further examination through experimental evaluation studies in which
early educators are, or are not, offered the opportunity to pursue higher education (or
higher education covering specific content) and outcomes considered include not only
educator knowledge but also educator practice and child outcomes. Interestingly, the
need for such research has been identified in the work on the preservice education of
K-12 educators as well. The National Reading Panel (National Institute of Child Health
and Human Development 2000), focusing specifically on teacher preparation in the area
of reading instruction, found that while there was a small set of rigorously conducted
studies examining the effects of preservice teacher education, these studies examined
effects on teacher knowledge but did not extend out to an examination on teacher
instructional practice or student achievement. The report underscores the importance of
examining effects on teacher practice and student outcomes as well as teacher knowledge
in confirming the effectiveness of higher education in preparing teachers for reading
instruction. The National Reading Panel concluded that there is a critical need for
rigorous studies focusing on the preservice education of teachers.

In an update and extension of the review conducted for the National Reading Panel, Pang
and Kamil (2006) note that there are more descriptive correlational studies of preservice
teacher education in reading than experimental or quasi-experimental studies. They note
that there is a need for both types of studies. Descriptive research can provide a context
for understanding effects of preservice education that may be important for understanding
underlying processes explaining the effects of preservice education. For example, they
point to descriptive research that suggests that teachers with certain initial attitudes and
motivation (for example, willingness to experiment, sense of efficacy, and philosophical
acceptance of an instructional approach) may be more responsive to instruction on the
use of an instructional approach. Pang and Kamil’s review (2006) concludes that there is
a continuing need both for rigorous evaluation research examining the role of higher
education in preparing teachers to provide instruction in reading as well as for descriptive
research that will yield a better understanding of how and for whom preservice education
is effective.

In other respects as well, the research to date on educational attainment by early
childhood educators mirrors discussions on the preparation of K-12 teachers. Thus, for
example, the possibility that the preparation that early educators receive in higher
education might be undermined if they return to early education settings in which other
teachers and administrators are not informed or supportive of the approaches they have
learned is clearly reflected in these other bodies of research. The National Research
Council report How People Learn (Donovan, Bransford, and Pellegrino 1999), in
considering how broad principles of learning apply to teacher preparation, concluded that
many professional development opportunities for teachers are pursued in isolation, by
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individual teachers who may not go on to have sustained contact with others who have
experienced similar preparation. Further:

School administrators at the individual school and school district level are responsible
for facilitating teacher learning and evaluating teacher performance. If they are to
support teachers’ efforts to incorporate the principles of learning into classroom
practice, they will need professional development opportunities that provide an
understanding of the principles and their enactment in a classroom environment
(Donovan, Bransford, and Pellegrino 1999 p. 48).

In sum, the new findings on the educational attainment of early childhood educators
challenge us to go beyond the markers of formal educational attainment, such as having
completed a bachelor’s degree, to consider in greater depth the initial characteristics of
the educators, the content and quality of the higher education program, and the context
into which the early educator takes the degree and seeks to apply what has been learned.
We concur with the conclusion of Pang and Kamil (2006) that complementary research
approaches, both rigorous evaluations and in-depth descriptive studies, are needed. Such
research will yield a more complete understanding of the potential impact of different
facets of the educational attainment of early childhood educators on program quality and
children’s development in different early childhood settings. Finally, the strongest
evidence on the effects of higher education as well as of other approaches to early
childhood professional development will involve all three sets of outcomes: educator
knowledge, educator practice and child outcomes.

A. 2. Training of Early Educators

Training refers to professional development that does not result in credits toward a higher
education degree. Training may be provided through workshops or professional meetings.
Ongoing training may be an in-service requirement in different types of early care and
education. There may also be initial or preservice training requirements for licensing in
child care.

There is a limited body of correlational research examining the associations between
extent of training and observed program quality. There is also an emerging body of
evaluation research examining the effects of training on both program quality as well as
child outcomes. This body of research has recently been reviewed by Fukkink and Lont
(2007).

A. 2a. Studies of Association. In studies of the association between participation in
training and observed quality in early childhood settings, whether or not an early
childhood educator has received training has been found to be related to the quality of
programs and sensitivity of interactions between educators and children (Burchinal et al.
2002; Burchinal, Howes, and Kontos 2002; Clarke-Stewart et al. 2002; Kontos, Howes,
and Galinsky 1996; Norris 2001). These studies offer almost no specific information
about how variation in the type, mode, dosage, and content of training is related to
quality. There are a few important exceptions to this generalization, with more precise
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information emerging about the dosage of training in relation to quality. Thus, for
example, there is some evidence that it is more recent training that is important to quality,
raising the possibility that the effects of training may fade out over time and that training
needs to be ongoing or renewed periodically (Norris 2001; Burchinal et al. 2002). In
addition, Raikes and colleagues (2006) found that more intensive training, involving
sequenced rather than stand-alone workshops, may be more closely linked with observed
quality (Raikes et al. 2006). Here too, results from recent research on early childhood
professional development agree closely with the broader conclusions of the National
Research Council regarding aligning teacher education with the research on how people
learn:

For teachers to change their practice, they need professional development
opportunities that are in-depth and sustained. In the words of one workshop
participant, a one-shot workshop simplifies complex ideas until they become
“meaningless mantras sold as snake oil.” Many of the learning opportunities
provided for teachers and other professionals violate the principles for optimizing
learning. Teachers need opportunities to be involved in sustained learning...
(Donovan, Bransford, and Pellegrino 1999, p. 27)

A. 2b. Evaluation Studies. We turn now from descriptive research looking at naturally
occurring associations between training and quality, to evaluation research looking at the
effects of training using comparative research designs. In this research, training has been
more carefully defined, and a broader set of outcomes has been examined. Fukkink &
Lont (2007) recently completed a meta-analytic examination of experimental and quasi-
experimental evaluations of the effects of specialized training of early childhood
educators. They included only studies in which there was “specialized caregiver training
with a focus on interaction skills with children ...in a regular childcare setting” (p. 297).
They examined effect sizes for outcomes on caregiver knowledge, attitudes and skills.
They also summarized effects on child outcomes, however, noting the number of studies
in which child outcomes were considered to be limited.

Overall, the aggregated results indicated a statistically significant effect of specialized
training on caregiver competence, with a medium effect size (d=.45). Considered
separately, effect sizes for findings regarding caregiver knowledge, attitudes and skills
were .43, .65 and .40 respectively. There was substantial variation in effect sizes across
studies, with about a quarter of the effects falling within the negative to zero range.
Thus, while the results point overall to the effectiveness of specialized training on
caregiver competence, not all approaches are effective and there is variation across
approaches in the degree of effectiveness. Effect sizes were larger when the training
involved a fixed curriculum rather than open content, when the outcome measures
aligned more closely with the content of the training, and when there were fewer training
sites. The small sample size of studies examining child outcomes limited the strength of
the conclusions for this set of outcomes. The few studies included in the analysis that did
focus on child outcomes showed positive, but not statistically significant, effects.
Fukkink and Lont conclude that:
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Training seems to matter. Taken together, the current empirical evidence
demonstrates that specialized training improves the pedagogical competencies of
caregivers in childcare, including their professional attitude, knowledge and skills.
Further study is still needed to reach firmer conclusions with regard to the effects
of caregiver training at the child level....Despite the positive general outcome of
caregiver training at the caregiver level, it should be stressed that not all
interventions are equally effective. (Fukkink and Lont 2007, p. 305-306)

We note several important cautions to this encouraging conclusion regarding training. A
meta-analysis uses summary data presented in published reports of studies as they were
executed, including whatever control variables were taken into account in the analyses.
The consistent replicated secondary analyses carried out by Early and colleagues
introduced a set of standard and rigorous covariates across the studies of the association
of education with quality and child outcomes. The introduction of a similarly broad and
consistent set of covariates might change the conclusions for the studies of training. We
urge caution when comparing the summary of studies of education and of training,
especially urging readers not to conclude that only the latter is effective. To make this
comparison in a rigorous way, one would need to conduct comparable analyses across the
two sets of evidence. We also underscore the lack of rigorous evaluation research that
focuses on the potential impact of early educators’ education level on program quality.
Finally, it is difficult to confirm that all of the studies included in the Fukkink and Lont
meta-analysis define training as it is defined in this review—as professional development
outside of credit-bearing courses for a higher education degree.

A. 2c. Needed Next Steps in Research on Training. In sum, an important next step in the
research on training is to distinguish among different approaches to training to discern
which specific features of training interventions show the strongest evidence of desirable
outcomes. Coordinated secondary analyses of the data from training studies using a
common set of covariates would also be extremely useful. The recommendation of the
National Reading Panel (2000), and subsequently by Pang and Kamil (2006), that
professional development needs to be studied across three sets of outcomes: educator
knowledge, educator practice, and child outcomes, is clearly important, with limited
study as yet especially of child outcomes.

A. 3. Literacy Levels of Early Educators

Another potential objective of professional development for early educators focuses on
improving their literacy levels. Research on the intergenerational transmission of
illiteracy would suggest that children are placed at risk for low levels of literacy and
academic attainment if their caregivers do not themselves have strong literacy skills
(Askov 1991; Poff Roman 2004).

A. 3a. Low Literacy as an Issue Among Early Educators. Although low literacy is not

universal among early care and education providers, and may vary by the requirements
for those working in different types of early care and education settings (such as child
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care, Head Start and prekindergarten), the 1992 National Adult Literacy Survey (NALS)*
indicates that a substantial proportion of child care workers (44 percent to 57 percent)
perform at the lowest levels of proficiency on standardized literacy assessments (Kaestle
et al. 2001). A more recent study of child care providers in Alameda County, Calif.,
indicated that almost one-third (31 percent) of the providers in that county had “limited
proficiency” in English, based on their scores on the Test of Applied Literacy Skills
(TALS) (Phillips et al. 2003). Given the emphasis on promoting early language and
literacy skills among preschool children (Halle et al. 2003), the literacy skills of early
childhood educators has recently been identified as a target for intervention (Halle et al.
2008). However, few if any professional development efforts have yet to be focused on
supports for this aspect of the early care environment.

A. 3b. Possible Approaches to Strengthening Literacy Among Early Educators.
Unfortunately, much of the literature on adult literacy lacks a clear focus on the literacy
needs of early childhood educators, and many of the evaluations of adult literacy
programs lack rigor in their evaluation design. Despite these limitations, a recent review
of the research on adult literacy programs (Halle et al. 2008) identifies possible emphases
for efforts to enhance the literacy levels of those early childhood educators for whom this
IS an issue. This review suggests that professional development efforts to support early
childhood educators’ literacy development should focus on specific content, and have an
instructional approach well-matched to the adult learners’ goals (Beder 1999).

For example, Phillips and colleagues (2003) point out that the current measures of adult
literacy do not fully take into account aspects of literacy that are important for supporting
children’s language and literacy development. Specifically, they recommend that studies
of adult literacy assess child care providers’ oral language and book reading in addition to
the traditional prose, document, and quantitative assessments. Indeed, adult literacy
programs generally cover the major elements of language and literacy development, such
as alphabetic knowledge, phonological awareness, word recognition, reading
comprehension and fluency, vocabulary development, writing, speaking, and listening;
they also often cover mathematical computation, use of computers, and the development
of critical thinking skills (Kruidenier 2002). However, they typically do not address the
language and literacy skills specifically needed to work with young children. For
instance, interactive book reading and providing a rich oral language environment are
two important components of the child’s literacy environment that support young
children’s vocabulary growth (Halle et al. 2003).

In sum, a recommendation for future studies of caregiver literacy would be to supplement
traditional measures of adult literacy with measures of both oral language and book
reading skills of the early childhood educator. An additional recommendation is to
develop and evaluate programs aimed at improving early educators’ literacy. Finally, it
will be important to explore whether improving an early childhood educator’s literacy

! The 1992 NALS is the last national assessment of adult literacy conducted prior to the 2003 National
Assessment of Adult Literacy (NAAL). The 2003 NAAL is the most recent national assessment of adult
literacy.
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affects the overall quality of the literacy environment in the early education setting, or the
literacy skills of the children in the providers’ care.

A. 4. Early Educators’ Psychological Well-being

A small set of studies is beginning to suggest that stress and depressive symptoms may be
issues for early childhood educators that affect the quality of the education and care they
provide. These issues may be especially troubling for those working in isolation (as in
home-based care settings), and those working with groups of children who are
themselves stressed because of such issues as exposure to violence at home or in the
community and ongoing family financial stress. We are beginning to see the emergence
of evaluation studies focusing on the provision of professional development with a
component involving the psychological well-being of early educators. Thus,
consideration of the human capital of early educators is now being complemented with a
focus on social capital.

A. 4a. Descriptive Studies of Depressive Symptoms and Stress and Their Correlates. A
study of children’s expulsions from preschool in the state of Massachusetts by Gilliam
and Shahar (summarized in Gilliam 2005) found that the likelihood of a teacher expelling
at least one child was significantly related to teacher self-report of job stress. Preschool
expulsions were also higher when class size was larger and when there were more 3-year-
olds mixed in with 4-year-olds in a class. Expulsions were also more likely in for-profit
child care programs or other community-based programs than in public school or Head
Start programs, raising the possibility that supports available to teachers through their
programs may be important. In addition, expulsion rates were related to teacher access to
an expert who could help them in working with children with emotional or behavioral
difficulties. Expulsion rates were lowest in programs in which teachers had regular on-
site visits from a mental health consultant, followed by those in which teachers had
access to such consultation on-call, and were highest when teachers had no access to
mental health consultation.

Analyses of the data from the NICHD Study of Child Care and Youth Development
underscore the potential role of isolation versus support for early educators in affecting
program quality. Hamre and Pianta (2004) found that about 10 percent of caregivers in
this large study of early care and education reported clinically significant levels of
depressive symptoms for themselves. Across different types of early care and education,
those caregivers reporting higher levels of such symptoms were observed to be less
sensitive in their interactions with children, to engage less often in affectively positive
verbal interactions, and to be rated as more withdrawn. In addition, in home-based care
only, caregivers with higher levels of depressive symptoms also showed more affectively
negative and intrusive interactions. The link between negative interactions and depressive
symptoms was stronger when caregivers spent a majority of the observational period as
the only adult interacting with the child. The authors raise the possibility that when a
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caregiver has another adult present, she can more readily withdraw from a frustrating
interaction with a child than when she is alone with the child.

Raver and colleagues (2008) note that early educators working in low-income
communities may be especially prone to emotional burnout. Higher rates of child
exposure to stressors such as domestic and community violence and economic hardship
are associated with higher levels of behavior problems, with between 20 and 23 percent
of young children in low-income communities showing elevated rates of externalizing
(acting out, aggressive) and internalizing (depressed, withdrawn) behavior problems
Elevated rates of behavior problems among multiple children in a class can pose ongoing
challenges to early educators.

A.4b. Initial Findings from Intervention Studies. The initial findings from a randomized
trial involving a mental health consultant providing training as well as in-class coaching
on behavior management for early educators in low-income communities indicate
positive effects of the intervention on classroom climate. In its next stages, the research
will analyze the impact of the mental health consultant focusing on strategies for stress
reduction with the educators.

Future research should examine whether professional development approaches directly

targeting the psychological well-being of early childhood educators result in increased
instructional time and achievement gains for children.
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I11: Strengthening the Institutions and Organizations Providing Professional
Development

The second major target for strengthening early childhood professional development
focuses on the institutions or organizations providing the professional development.
There is emerging research suggesting the need for strengthening higher education
programs, strengthening the content of course work provided either through higher
education or training, and for engaging early educators who are nontraditional learners in
higher education. Rather than assessing the effects of such efforts on key outcomes (the
knowledge and practice of early educators and children’s development), the research is at
an early stage, primarily providing evidence of the need for efforts targeting this area.

B. 1. Quality of Higher Education Programs

Early and colleagues (2007) and Burchinal and colleagues (2008) have suggested that it
is important to look directly at the quality of degree granting early childhood higher
education programs in order to understand the associations (or lack of associations)
between attainment of a higher education degree, program quality, and child outcomes in
early care and education. A new study by Hyson, Tomlinson and Morris (2008) provides
further insight into the potential need to target higher education program quality in efforts
to improve early childhood professional development.

Hyson and colleagues note that there are about 1,200 institutions of higher education with
programs in early childhood, with about 60 percent providing associate degrees, and 40
percent providing bachelors’ degrees. Approximately 36,000 students graduate from
these programs each year, making the quality of the programs a concern just from the
perspective of the number of students affected by them.

B. 1la. Accreditation of Higher Education Programs for Early Educators. The quality of
early childhood programs offering bachelor’s and graduate degrees can be evaluated
through the accreditation process of the National Council for the Accreditation of
Teacher Education (NCATE). Program review is carried out in light of the set of
standards for early childhood professional development developed by the National
Association for the Education of Young Children (NAEYC). A new process for
accreditation of associate degree programs is under development by NAEYC. Hyson and
colleagues note that of the approximately 450 institutions of higher education offering
bachelors’ degrees and graduate programs, fewer than half are recognized for quality by
NAEYC through the NCATE accreditation process. Some institutions of higher
education do not participate in the NCATE accreditation process. Of those that do
participate in the review process, over the past three years, approximately 25 percent
have been unsuccessful in their first application for accreditation.

Hyson and colleagues note that unsuccessful applications for accreditation can reflect
how application materials were prepared and presented rather than quality per se.
However their review of comments from the applications that were not successful also
reveals some recurring tendencies that reflect concerns about quality. These include:
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student assessments and assignments that are not in keeping with goals for teacher
competencies identified in the NAEYC standards; assessments that focus on general
teacher knowledge rather than knowledge of early childhood; assessments of students
that focus on knowledge but not also application in practice; field placements that are not
of high quality or that lack supervision; and faculty without appropriate background in
early childhood.

B. 1b. Perspectives of Directors of Higher Education Programs. In order to learn about
the perspectives of program administrators and faculty members, Hyson and colleagues
carried out a Web-based survey. There was a response rate of 46 percent, with 250
program leaders completing the survey from among 546 invited to participate. Results
help to identify both the strengths of these programs and the challenges they face.

When asked for program priorities for strengthening student competence, program
directors most often indicated that their goal was to have students be able to implement
high quality early childhood curricula effectively. Other priorities included using early
childhood assessments appropriately, working effectively with families, and addressing
challenging behaviors in children. Hyson and colleagues note with concern that project
directors infrequently prioritized strengthening educators’ capacity to have supportive
interactions with individual children or imparting the ability to access and use research in
practice.

When asked what quality improvement activities they were currently undertaking, a
majority of program directors identified improving assessments of student competencies,
improving field placements for students, and designing or redesigning courses. Most
programs indicated placing little or no effort on building faculty capacity, citing lack of
budget or lack of institutional support. However, when asked what programs needed to
assist their quality improvement efforts, program directors noted as most central the need
for more faculty, more instructional time, and more institutional support for their
programs.

The authors note with concern that 40 percent of the respondents did not reply to a
question about the research resources that they used to guide program improvement.
Those that did reply did not always actually point to research sources. Further raising
concerns about program quality, 18 percent of programs described themselves as in
“survival mode,” just teaching courses and advising students but not progressing in terms
of quality.

The researchers conclude by noting that the priority placed by program directors on
strengthening their students’ ability to implement high quality early childhood curricula
is in keeping with research. The directors’ current focus on improving assessments of
students and improving the quality of field placements is closely aligned with the
comments of reviewers during the NCATE accreditation process. However there are
reasons for concern about the lack of emphasis placed on research as a resource for
guiding program improvement and lack of emphasis being placed on improving students’
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capacity to access and build on research in their practice. There are also reasons for
concern about lack of institutional support and resources to build faculty capacity.

In sum, the results of this survey suggest that efforts to improve early childhood
professional development might also target overall quality improvement in institutions of
higher education. Future research might focus on knowledge and observed quality of
classrooms in which the lead teachers have and have not graduated from NCATE-
accredited programs as well as the gains in achievement made by children in the
classrooms of these teachers.

B. 2. Content of Course Work

The survey reported on by Hyson and colleagues raises concerns about the degree to
which faculty in institutions of higher education are accessing the research base in
guiding the development of courses, as well as emphasizing student reliance on research.
A pilot study by Roskos, Rosemary and Varner (2006) further underscores the possibility
that there may be variability in course content and emphases within the Child
Development Associate credential (CDA), associate degree, and bachelor degree levels.

Their research examined materials from course work focusing on instruction in early
literacy including such materials as syllabi, course descriptions, and field work
assignments in light of differing standards. We summarize the evidence of this pilot study
with respect to two of the standards applied: first, a review of curricular materials in light
of state sponsored professional education curricula in reading pedagogy (called “external
alignment”); and second, a review of the “extent to which a curriculum offers a
comprehensive treatment of early literacy pedagogy through coverage of curricular
components that emphasize...knowing, assessing, planning, and teaching...and content
that emphasizes both knowledge and direct application” (p. 271-1) (called “horizontal
alignment”).

B. 2a. Exploratory Findings on Course Content and External Standards. Results point to
strong alignment to external standards for the early literacy curricula at the bachelor
degree level but diminishing alignment for programs at the associate degree level (which
showed only minimal or moderate alignment) and at the CDA level (which showed only
weak or minimal alignment). There was greater variation across programs at the associate
degree and CDA levels than the bachelor degree levels. The authors note that this
variation may be positive, indicating that some programs are accessing and utilizing the
research base on reading and the standards that have been developed based on them.

B. 2b. Exploratory Findings on Balance of Course Focus on Knowledge, Assessment,
Planning and Teaching. None of the programs showed strong horizontal alignment or a
focus on how to teach reading through a balance of knowledge, assessment, planning, and
teaching. Programs without balance may overemphasize theoretical topics or practice
and may fail to connect knowledge to practice. This concern with imbalance between
conveying knowledge and guiding its application is in keeping with some of the concerns
expressed in the NCATE review process noted earlier.
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Due to its limited size, this study cannot be taken to mean that programs as a whole do
not rely enough on standards and research in developing course content, or do not
implement a balanced emphasis on knowledge and practice in course work. Yet taken
together with the findings reported by Hyson and colleagues, the findings here do provide
sufficient basis to raise the possibility that an appropriate target for improvement of early
childhood professional development programs may be to help implement course work
that is informed by and aligned with recent research and with relevant standards.
Assistance in designing appropriate course work may be particularly appropriate at the
associate degree or certificate levels.

B. 3. Strategies to Engage Adult Learners

Another possible target for strengthening early childhood professional development is
addressing the needs of nontraditional students in pursuing higher education. Whitebook
and colleagues (2008) have recently reported on the first year results of a five-year
longitudinal descriptive study of an approach intended to support such nontraditional
students. In the study, six college programs in California have developed cohort
approaches in which small groups of students in early childhood bachelor’s programs
enroll in courses together, receive financial assistance, are given flexibility in scheduling
courses and field placements, and are offered tutoring and advising on how to fulfill
degree requirements. Interviews have been conducted with 90 percent of the 124
participating students, administrators, and faculty at three of the institutions of higher
education.

B. 3a. Characteristics of ““Nontraditional” Students. Whitebook and coauthors note that
students with an early childhood focus in California’s college and university programs
are often “nontraditional”” students, defined as having four or more of the following
characteristics:

e having a GED or other certificate rather than high school diploma or lacking
formal completion of a certificate;
delayed enrollment in college beyond the last year in high school,
part-time attendance in college;
full-time work while attending college;
financial independence according to the criteria for financial aid,;
responsibility for a dependent; and
being a single parent.

According to the researchers, nontraditional students face challenges that result in their
being more likely to leave college before completing a degree than other students. They
may face competing demands from work or home, limited financial resources, or limited
understanding of college requirements. Those who are learning English may be
challenged by written assignments in English. This longitudinal study will be tracking
retention and graduation rates.
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B. 3b. Early Perceptions of Participants in Cohort Approaches to Supporting
Nontraditional Students. At this early point in time, it is interesting to note that nearly all
of the students (96 percent) indicated that the program’s cohort structure helped them to
be successful in their course work, and more than two-thirds indicated that they benefited
from the personal support of cohort members and helped each other in their courses.
Only about one-quarter indicated that there was something about the cohort structure that
did not work well for them, and this was usually something related to group dynamics.
Faculty members also felt the cohort structure was beneficial.

The authors note that the additional supports provided for nontraditional students can
involve additional costs, and faculty members were concerned about sustainability. They
note that the research involved here is primarily descriptive in nature and cannot help to
determine which of the multiple elements of the approach used (including joint
scheduling of classes for the cohort, advising, tutoring, access to technology, financial
supports, and accommodations to the students’ work schedules) are most important to
sustain if budget cuts are necessary. It will be important to continue to follow the results
of this longitudinal study especially in terms of degree completion. Future research might
consider examining and evaluating specific variations of the cohort approach to
determine the specific program elements that are of greatest importance.

B. 4. Need for Focus on Strengthening the Institutions That Provide Training as Well as
Higher Education

In concluding this section, we note that we have emphasized targeting professional
development efforts primarily to strengthening programs in institutions of higher
education, yet much professional development occurs through training. We note that the
National Association of Child Care Resource and Referral Agencies has recently
developed a set of standards for accrediting child care resource and referral agencies’
training programs. Components focus on both the qualifications of those providing the
training and the content of workshops. Another focus for future research might be to
evaluate the skills of those early childhood educators pursuing training through
accredited and nonaccredited agencies.
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IV: Professional Development Targeting Improvement in Specific Developmental

Domains for Children

This section of the review turns to efforts to strengthen professional development through
focusing on specific domains of children’s development. We turn first to efforts to
strengthen professional development in early language and literacy, then in early
mathematics, and finally in children’s social development. Because the research in each
of these areas includes a body of evaluation studies, we support the summary of the
evidence in the text with detailed tables providing an overview of each study’s
methodology, a description of the professional development approach, and results for
each major outcome (educator knowledge, practice, and child outcomes).

C. 1. Early Language and Literacy

C. 1a. Overview of Studies Reviewed

Table 1. Characteristics of Language and Literacy Studies Reviewed

Quiasi- P/.P !3/ P
Exp With Without Desc EK EP Cco
Exp
Comp Comp
Adger, Hoyle & Dickinson
! (20%4) g X v
Assel, Landry, Swank &
2 Gunnewig (2)(/)07) X v v
3 Baker & Smith (1999) X v
Byrne & Fielding-Barnsle
4 (1%95) ’ y X v
5 Dickinson & Brady 1 (2006) X v
6 Dickinson & Brady 2 (2006) X v v
7 Dickinson & Brady 3 (2006) X v
8 Dickinson & Brady 4 (2006) X v
9 Dickinson & Brady 5 (2006) v
10 Dickinson & Caswell (2007) X v
11 Foorman & Moats (2004) X v v v
Fountain, Cosgrove & Wood
12 (2008) g X v v
13 Gettinger & Stoiber (2007) X v
Jackson, Larzelere, St. Clair,
Corr, Fichter & Egertson
14 (2006) X v v
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Table 1. Characteristics of Language and Literacy Studies Reviewed (Continued)

Study L . Outcome Areas
itation Design* -
Number e €519 Examined'
Quasi- P/P P/P
Exp With Without Desc EK EP CO
Exp
Comp Comp
Justice, Mashburn, Hamre &
15 Pianta (2008) X v
Justice, Pence & Wiggins
16 (2008) X v
17 Landry (2002) X v v
Landry, Assel, Gunnewig &
18 Swank (2008) X v Y
Landry, Swank, Smith, Assel
19 & Gunnewig (2006) X v v v
Lonigan & Schatschneider
20 (2008) v v
21 Lonigan & Whitehurst (1998) v
McCutchen, Abbott, Green,
22 Beretvas, Cox, Potter et al. X v v v
(2002)
McGill-Franzen, Allington,
23 Yokoi & Brooks (1999) X v v
National Center for Education
Evaluation and Regional
24 Assistance, Institute of X v v v
Education Sciences (2007)
25 Neuman (1999) X v v
Neuman & Cunningham
26 (2009) X v
O’Connor, Fulmer, Harty &
27 Bell (2005) X Y
28 Podhajski & Nathan (2005) X v v
Pence, Justice & Wiggins
29 (2008) X v
Roskos, Rosemary & Varner
30 (2006) X v
31 Wasik & Bond (2001) X v v
Wasik, Bond & Hindman
32 (2006) X v
Whitehurst, Arnold, Epstein,
33 Angell, Smith, & Fischel X
(1994)
Whitehurst, Epstein, Angell,
34 Payne, Crone, & Fischel X v
(1994)
Whitehurst, Zevenberegen,
35 Crone, Schultz, Velting, & X v v
Fischel (1999)
Yaden, Tam, Madrigal,
Brassell, Massa, Altamirano &
36 Armendariz (2000) X v
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Table 1. Characteristics of Language and Literacy Studies Reviewed (Continued)

Study o S Outcome Areas
Number Gzl DES Examined’
Quasi- P/P P/P
Exp E With Without Desc EK EP Cco
Xp
Comp Comp
Zevenbergen, Whitehurst &
37 Zevernbergen (2003) X v
Total Studies Reviewed: 37 5] 8 | 8 | 1 | 4 | 8 | 26 | 26

(*Exp= Experimental, Quasi-Exp= Quasi-Experimental, P/P With Comp= Pre-Post with comparison group, P/P Without Comp= Pre-Post without
comparison group, D= Descriptive; EK= Educator Knowledge, EP= Educator Practice, CO= Child Outcomes)

The preschool years play a critical role in children’s literacy development (Neuman and
Dickinson 2002; Snow, Burns, and Griffin 1998). Not surprisingly, then, professional
development strategies for improving the teaching of early literacy skills are abundant in
the literature. A total of 37 studies were reviewed that reported on evaluations of
professional development approaches aimed at promoting children’s early language and
literacy development. As mentioned in the orientation to the tables, some studies in the
table discuss related projects. Of the 37 literacy studies, there are 22 studies with no
relation to others and four groups of related studies. One of these groups, by Dickinson
and colleagues, documents the progression of the project known as the Literacy
Environment Enrichment Program (LEEP). There is one paper describing the pilot
project that provided the foundation of later steps of the LEEP project, three papers on
different evaluations of LEEP training, and three papers reporting on evaluations of
LEEP’s predecessor professional development programs, T-LEEP, STARS-LEEP, and
PD-LIT (Adger, Hoyle, and Dickinson 2004; Dickinson and Brady 2006). Another group
of studies, by Whitehurst and colleagues, are evaluation studies of a dialogic reading
intervention as administered in 4-year-old Head Start classrooms by videotape-trained
educators. The five studies documenting this project and its outcomes vary in their
precise research questions. The third group of related studies is part of the Institute of
Education Sciences’ PCER initiative, designed to conduct experimental evaluations of
preschool curricula (U.S. Department of Education 2008). The initiative focused on the
impact of curricula on child outcomes, as well as preschool classroom quality, teacher-
child interaction, and instructional practice. Finally, in a set of two studies by Wasik and
colleagues (Wasik and Bond 2001; Wasik, Bond, and Hindman 2006), the researchers
examine the effects of an interactive book reading curriculum on children’s language and
literacy skills.

Many of the interventions reviewed were directed primarily at children from low-income
families, or children most at risk for language or reading delays. Virtually all of the
interventions targeted educators in center-based settings (such as Head Start, child care
centers, or kindergarten classrooms).

A recurring comment in the best practices literature on professional development is that

all professional training for early childhood educators should be research-based. Without
exception, all of the professional development approaches reviewed were based on the
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most recent theory and research on reading development and effective literacy
intervention. That research base is reviewed very briefly here.

Experts note that effective literacy instruction should address the components of reading
that have been linked to reading improvement in experimental studies. These
components include phonemic awareness (i.e., the ability to isolate and manipulate the
sounds of spoken words), phonics (i.e., the linkage of speech sounds to alphabet letters
and letter combinations), vocabulary (i.e., the meanings of words), fluency (i.e., the rate
of reading), and comprehension (i.e., understanding sentences and the overall meaning of
a passage) (National Reading Panel 2000; Snow, Burns, and Griffin 1998; National Early
Literacy Panel 2008). However, early language development also needs support, with the
provision of rich adult-child conversation to build vocabulary and learn other oral
language skills such as the pragmatics (i.e., functioning) and semantics (i.e., meaning) of
verbal communication.

With regard to professional development in particular, the Committee on the Prevention
of Reading Difficulties in Young Children suggests that early childhood educators should
be trained in:

e How to provide rich, conceptual experiences that promote growth in vocabulary
and reasoning skills;

e Lexical development, from early referential (naming) abilities to relational and
abstract terms and finer-shaded meanings;

e The early development of listening comprehension skills, and the kinds of

syntactic and prose structures that preschool children may not yet have mastered;

Young children’s sense of story;

Young children’s sensitivity to the sounds of language;

Developmental conceptions of written language (print awareness);

Development of concepts of space, including directionality;

Fine motor development; and

Means for inspiring motivation to read. (Snow, Burns, and Griffin 1998, p.280)

The National Reading Panel (National Institute of Child Health and Human Development
2000) concluded that in-service training was beneficial in improving teachers’ skills in
teaching reading. Studies of preservice education for teachers focused on changes in
knowledge but did not examine classroom practice once teachers were placed in
classrooms.

The professional development approaches reviewed conveyed information that had basis
in scientific research. For example, the training provided by McCutchen and colleagues
(2002) included a component that “outlined...the typical sequence of development in
children’s phonological awareness,” and this information was based on published
research articulating the progression of children’s phonological awareness (p. 73).
Similarly, activities recommended by the professional development strategies reviewed
had evidence of effectiveness in scientific research or through field testing of the
curriculum. For example, in Wasik and Bond (2001), on-site mentors trained educators
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to use interactive book reading strategies and themed vocabulary building with 4-year-
olds. This intervention was based on multiple previous studies that showed that
interactive book reading could improve preschoolers’ language skills (Whitehurst, Arnold
et al. 1994; Whitehurst, Epstein et al. 1994), and studies that showed that children need
repeated exposure to words to integrate them into their vocabulary (Huttenlocher, Levine,
& Vevea, 1998, and Robbins and Ehri, 1994, as cited in Wasik and Bond 2001).

Furthermore, three professional development programs reported sharing actual research
articles with educators to inform them about current research findings in children’s early
language and literacy development (Dickinson and Brady 2006, Example 1; Baker and
Smith 1999; O'Connor et al. 2005). A superficial change in teachers’ practice may have
little sustainability, but changing how teachers think about their practice by providing
them with research-based information may support a more permanent change in practice
and continued self-reflective practice.

A previous review of the literature that the authors conducted for the Child Care and
Early Education Research Connections Web site (Halle et al. 2003) identified three
targeted strategies implemented in early childhood care and education settings that show
evidence of improving children’s language and literacy skills in preschool and beyond.
These include (in no particular order of importance): (1) reading aloud to children in an
interactive style, (2) phonological skill development, and (3) increasing access to books
and environmental print in early childhood settings. Similarly, but using more stringent
review criteria, The Institute of Education Sciences’ What Works Clearinghouse
identified two recommended practices that had evidence of supporting preschoolers’
language and literacy development: (1) development of phonological awareness skills
and (2) interactive reading and dialogic reading.? In the current review, which focuses on
evaluations of professional development to improve literacy development in early care
and education settings, similar topics were addressed in professional development
activities and materials.®> However, additional strategies and content areas covered in
professional development were found as well. These are outlined below.

Content of Professional Development to Improve Language and Literacy. Across the
reviewed studies, one of the content areas within the professional development curricula
was fostering strong interactive book reading practices; specific strategies included
having educators engage children by asking open-ended questions, discussing

2 See http://dww.ed.gov/topic/topic_landing.cfm?PA_ID=7&T _ID=15&Tab=2.

® Although there is overlap in the articles reviewed for the Halle, Calkins, Berry, and Johnson (2003)
literature review and this literature review, the information assessed in the publications and the conclusions
drawn reflect the different aims of the two literature review tasks. The focus of the literature review for
Research Connections was to identify research evidence for effective activities within early care settings
that promoted early literacy skills in young children. The focus of the current review is an analysis of the
foundation for and implementation of professional development strategies for early childhood educators as
they relate to three outcomes across a range of educational domains (reading, math and social behavior).
The three outcomes include improving educators’ knowledge, improving educator practice, and improving
child outcomes. Consequently, some of the articles in the previous literature review were not relevant for
the current review, due to lack of information on professional development (or lack of including early
childhood educators in the intervention at all). In addition, publications not included in the previous review
are reviewed here, due to the different search and inclusion criteria employed for this review.
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illustrations, and extending the story into art and writing activities (Wasik and Bond
2001; Wasik, Bond, and Hindman 2006; Whitehurst, Arnold et al. 1994; Landry et al.
2006). Another content area stressed in professional development was using book
reading and environmental print to support children’s print awareness (Neuman 1999;
McGill-Franzen et al. 1999; e.g. Lonigan and Whitehurst 1998). A third content area
included in professional development activities in multiple studies was developing
supports for children’s phonological awareness (e.g., Podhajski and Nathan 2005;
Starkey et al. 2008), and in some cases, forging a connection between sound and print
and including phonemic awareness and letter knowledge (McCutchen et al. 2002; e.g.,
Adger, Hoyle, and Dickinson 2004; Assel et al. 2007). The importance of developing
children’s vocabulary and oral language was stressed in multiple studies, and rich
educator-child dialogue was encouraged (Whitehurst, Arnold et al. 1994; Dickinson and
Brady 2006). Supports for emergent writing were encouraged such as integrating literacy
activity into play by using literacy props (McGill-Franzen et al. 1999). Another recurring
element of professional development in the studies reviewed included strategies for
creating literacy-rich environments, including modifying the physical setup of the
classroom, creating a separate book area, and utilizing attractive environmental print
(McGill-Franzen et al. 1999; Neuman 1999). Finally, some studies included educating
teachers on screening and monitoring children’s literacy skills, and providing
differentiated instruction (Gettinger and Stoiber 2007; Garet et al. 2008).

In some cases, professional development activities were focused on single components of
literacy development, such as phonological awareness (Byrne and Fielding—Barnsley
1995), or interactive book reading (Lonigan and Whitehurst 1998; Wasik and Bond
2001). However, it was much more common for professional development models to take
a more comprehensive approach. That is, the majority of the reviewed studies addressed
multiple components of children’s early literacy skills, and employed various strategies to
address the development of these skills. For example, several interventions covered a
wide range of topics and instructional strategies through intensive in-service training, the
sharing of commercially available curricula, role playing, lesson planning, and ongoing
coaching and mentoring in the classroom (e.g., Landry 2002; McGill-Franzen et al. 1999;
Podhajski and Nathan 2005; Assel et al. 2007; Gettinger and Stoiber 2007). Topics
covered in these more comprehensive formats included phonological awareness,
phoneme segmentation, interactive book reading, effective read aloud sessions, extending
stories through class projects and discussion, developing vocabulary through book
reading, print and book awareness, motivation to read, letter knowledge and early word
recognition, environmental print, literacy activity during play, relationships between
speech and print, comprehension, and emergent writing. Collectively, training in these
comprehensive instructional models provided professional development that encouraged
supports for multiple aspects of early language and literacy development.

Thus, one of the emerging themes within this area of professional development is an
acknowledgement that early literacy encompasses multiple skills, and consequently, early
childhood educators need a variety of strategies with which to address these multiple
components of early literacy. Interestingly, the research base has not clearly articulated
whether there is a distinct sequencing of skills that should be fostered in children during
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the preschool years to promote language and literacy development. Rather, the literature
indicates that multiple components are important during the preschool years (e.g., oral
language, vocabulary development, phonemic awareness, letter knowledge, concepts of
print and book knowledge, early word recognition, and motivation to read). Implicitly,
the amount of focus on phonemic awareness within the literature suggests that this
particular skill is foundational for other literacy skills. However, it remains an empirical
question whether phonemic awareness is indeed more important to the development of
reading skills than, say, oral language development. Only one of the reviewed studies
introduced different aspects of early literacy development in a sequenced manner during
professional development sessions, and this was a study that was designed for teachers in
kindergarten through third grade (O'Connor et al. 2005). Specifically, the content of
professional development sessions shifted across the four-year study, as teachers in the
later grades were gradually included in professional development. In kindergarten and
first grade, topics covered during professional development sessions included phonemic
awareness, phonics, and vocabulary. In first and second grades, topics included the
alphabetic principle, vocabulary, word study, and fluency. In second and third grades,
topics included multisyllabic word reading approaches and comprehension strategies
such as retelling and summarizing. Studies that sequence the introduction of literacy
instruction within the early childhood years (from birth through kindergarten entry) were
not identified in this literature search. However, it would be important to determine
whether this type of sequencing of skill development could be successfully extended
downward to the preschool age range.

Several professional development interventions taught educators how to utilize
assessments of children’s language and literacy development to identify developmental
delays and to assess progress with the implementation of the new techniques learned
through professional development (Foorman and Moats 2004; O'Connor et al. 2005;
Gettinger and Stoiber 2007; Garet et al. 2008). Training early childhood educators on the
proper use and interpretation of child assessments for ongoing program monitoring may
be a particularly useful component of professional development. The ability to match
child progress on outcome measures with changes in classroom practice over time would
give early childhood educators immediate feedback and validation for successful
implementation of professional development activities. Additionally, this information
would provide teachers with the information necessary to differentiate their approaches to
instruction. For example, Gettinger and Stoiber (2007) use a three-tiered approach. They
begin by providing educators with professional development training sessions on literacy
activities, and then in Tier 2, daily small group instruction is targeted toward children
needing additional assistance. Finally, in Tier 3, individual tutoring is provided to
children who are identified as being at the highest risk for reading difficulties.

At least five studies in this review mention inclusion or outreach to parents as part of the
intervention. For example, a series of studies by (Whitehurst, Arnold et al. 1994)
examined whether training parents in dialogic reading, in addition to exposure to dialogic
reading in the classroom, was more effective than exposure to dialogic reading in the
classroom alone. Similarly, a study by (Lonigan and Whitehurst 1998) examined
differences in three training conditions for dialogic reading: school reading, home
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reading, and school-plus-home reading. Finally, Yaden and colleagues (2000) examined
whether providing English-language and literacy supports to parents, extended family
members, and child-care center employees, including a book-lending library and offering
parent workshops at home, could affect Spanish-speaking children’s literacy outcomes. A
few additional studies reference outreach to families or family involvement as part of
their curricula (e.g. Assel et al. 2007; Fountain, Cosgrove, and Wood 2008). However, in
all of these examples, the professional development offered to early childhood educators
does not train them on strategies to involve or engage parents in literacy techniques to
support children’s language and literacy development. Research suggests important
connections between school and home literacy practices and child outcomes among
English-speaking children (Baker et al. 1996; Dickinson and Tabors 1991; Snow et al.
1991; Weigel, Martin, and Bennett 2005) and among English language learners (August
and Shanahan 2006). This is a topic for teachers’ professional development that may
warrant further attention.

Finally, more study is needed of professional development efforts geared to working with
early sequential bilingual children and English language learners (ELLs). Although
several of the studies reviewed included children who spoke a language other than
English at home (Assel et al. 2007; Garet et al. 2008; Landry et al. 2008; U.S.
Department of Education 2007) with one notable exception, none of the studies included
cultural and linguistic competence as part of their professional development. Yaden et al.
(2000) examined whether in-classroom support and ongoing in-service training regarding
English-language and literacy support to early childhood educators improved Spanish-
speaking children’s literacy skills. Results suggested that children who participated in a
full year of the intervention showed significant gains in literacy skills. However, there is
little methodological detail provided, and it is unclear which components of the
intervention led to positive outcomes in the intervention group. Not only was there a lack
of focus on professional development training related to supporting ELL students, but
researchers also did not control or test for differences in child outcomes based on ELL
status. Assel et al. (2007) note that they were not able to assess differences in children’s
outcomes for ELL versus non-ELL children due to the varying number of children across
sites. A review of this research suggests that cultural and linguistic competence is not a
focus of professional development, nor are researchers examining the differential impacts
of various professional development approaches based on children’s ELL or bilingual
status. A major barrier to making the linkage between professional development efforts
and ELL children’s developmental outcomes is the paucity of child outcome measures
that are reliable and valid for use with ELL children and that permit adequate assessments
of individual strengths and weaknesses (August and Shanahan 2006).

Professional Development Strategies to Improve Language and Literacy. A variety of
approaches to professional development were found in the reviewed studies on language
and literacy, including workshops, course work, on-site work, and, in one instance,
combinations of these approaches. Many of the professional development sessions
included workshops or course work with a didactic element of conveying information on
children’s language and literacy development to educators (Foorman and Moats 2004;
McCutchen et al. 2002; Pence, Justice, and Wiggins 2008), and some taught educators
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specific classroom activities and strategies or curricula (Byrne and Fielding—Barnsley
1995; Whitehurst, Epstein et al. 1994; Landry et al. 2008). Sometimes this took the form
of lectures or readings (Taylor and Pearson 2004; Dickinson and Brady 2006, Example
1); other times researchers showed educators video-tape vignettes of book reading or
other activities (Taylor and Pearson 2004; Whitehurst, Epstein et al. 1994). In one
instance, the professional development consisted of a satellite broadcast that allowed for
dial-in questions, and an interactive Web site for further support and collaboration
(Jackson et al. 2006). Some of the professional development sessions included more
open-ended aspects, such as encouraging discussion between educator colleagues
regarding their experiences in the classroom, or collaboratively designing lesson plans
based on their new knowledge of language and literacy development (Landry 2002;
McCutchen et al. 2002; Fountain, Cosgrove, and Wood 2008). Sometimes when there
were multiple sessions, educators completed homework that encouraged self-reflective
practice and linked their classroom experiences to what they learned in the training
(Dickinson and Brady 2006, Example 2).

On-site mentoring or coaching was a professional development approach used in many
studies (Baker and Smith 1999; Landry 2002; Podhajski and Nathan 2005; Assel et al.
2007; Gettinger and Stoiber 2007; Landry et al. 2006). A new study by Neuman and
Cunningham (2009) is one of the first that examines empirically a coordinated approach
to professional development (that is, combining course work with ongoing coaching). In
this case, the coaching specifically supported the content conveyed in a 15-week course
and provided ongoing on-site assistance for 17 weeks beyond the end of the course. This
study is also one of the few that provides some detail on the characteristics of the coaches
and their training, as well as detail about how the on-site work was carried out.

Another innovative approach to providing professional development was involving
cohorts of early childhood educators within a single institution. In a few cases, the
professional development was given to teams of educators, such as teacher-assistant-
teacher teams, or teacher-director teams, so that educators could mutually support each
other during implementation (Dickinson and Brady 2006; Dickinson and Caswell 2007).
In still other cases, administrators as well as special education providers were included in
the professional development intervention along with regular classroom educators
(O'Connor et al. 2005; Taylor and Pearson 2004).

C. 1b. Study Designs and Methodologies. The majority of studies reviewed use an
experimental design with random assignment to treatment and control groups (e.g. Assel
et al. 2007; Garet et al. 2008; Justice, Pence, and Wiggins 2008; Lonigan and
Schatschneider 2008; Whitehurst et al. 1999). The PCER studies, the studies on dialogic
reading by Whitehurst and colleagues, and several others use this rigorous design, and
therefore contain the most robust evidence for the effectiveness of professional
development strategies. There is a group of studies that utilize quasi-experimental designs
in evaluating professional development relating to early language and literacy (e.g.,
Dickinson and Brady 2006, Examples 3 & 4; McCutchen et al. 2002; Yaden et al. 2000).
There is one (O'Connor et al. 2005), that uses a longitudinal, lagged design, that
addresses a typical confound with professional development studies: Can the effects of
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professional development be disassociated from level of teacher competence in general?
Because data on child outcomes were gathered from these teachers’ classrooms before
and after the teachers’ exposure to the professional development, this confound was
eliminated in the study. Several studies also used a pre-post design with a comparison
group that was not randomly assigned, and analyses do not control for baseline
differences between groups (e.g., Baker and Smith 1999; Byrne and Fielding—Barnsley
1995; Landry 2002; O'Connor et al. 2005; Podhajski and Nathan 2005; Gettinger and
Stoiber 2007). The findings of these studies contribute useful information about strategies
for effective professional development, but because they are not experimental, the
findings should be considered preliminary evidence of what later should be confirmed
through more rigorous evaluation designs. The few descriptive (e.g. Adger, Hoyle, and
Dickinson 2004; Dickinson and Brady 2006; Roskos, Rosemary, and Varner 2006) and
pre-post studies without comparison groups (e.g., Foorman and Moats 2004; Taylor and
Pearson 2004) should likewise be considered preliminary evidence.

C. 1c. Patterns of Findings. In this section we provide a summary of findings relating
professional development to differing outcomes. We turn first to results separated out by
whether the outcome focused on is educator knowledge, educator practice, or child
outcomes, noting the proportion of the studies reviewed showing effects in each area and
briefly describing them. We then look across those studies that reported effects in at least
one of these areas, describing the professional development approaches in these studies
with the aim of gleaning which approaches were most consistently linked with key
outcomes.

Examination of Educator Knowledge. Six of the 37 studies reported effects for educator
knowledge (Adger, Hoyle, and Dickinson 2004; Foorman and Moats 2004; Garet et al.
2008; McCutchen et al. 2002; Podhajski and Nathan 2005; Roskos, Rosemary, and
Varner 2006). Typically, participation in professional development was found to increase
caregiver knowledge, although one study only descriptively evaluated alignment of one
state’s early childhood credentialing programs’ curricula with the recommendations of
scientifically based reading research and with the goals for child outcomes in reading and
writing, as defined by that state’s early learning guidelines (Roskos, Rosemary, and
Varner 2006). An exception was the study by Neuman and Cunningham (2009) which
found no significant differences in teacher knowledge between teachers who received
course work plus coaching, course work alone, or “business as usual.”

Examination of Educator Practice. Twenty-six of the 37 studies measured educator
practice, and typically participation in professional development was found to improve
educator practice, although not in all cases (McCutchen et al. 2002; see, for example,
Foorman and Moats 2004; Fountain, Cosgrove, and Wood 2008). In studies that found
significant differences between treatment and control groups, effect sizes ranged from
small or moderate (d =.13 and .45) (Gettinger and Stoiber 2007) to large (d = 1.26 and
1.41; (Lonigan and Schatschneider 2008).

* A more elaborated discussion of outcomes can be found in the following sections.
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Examination of Child Outcomes. Twenty-six of the studies measured child outcomes, and
typically outcomes for treatment participants were found improved at post-test compared
to controls. The sustainability of improved outcomes was rarely measured; when child
outcomes were measured, they proved difficult to sustain (Neuman 1999; Whitehurst,
Epstein et al. 1994; Garet et al. 2008). Sustainability of results will be discussed in more
detail below.

Measurement approaches in studies examining these outcome areas. A notable feature of
this corpus of studies is the use of standardized measures of child language and literacy
outcomes (e.g., PPVT), as well as standardized measures of the literacy environment in
the classroom (e.g., the ELLCO) to measure the effectiveness of professional
development efforts. Unlike other content areas, such as mathematics, measures of
children’s language and literacy development are widely available and readily called
upon for use in evaluations of early childhood interventions and professional
development training. As mentioned earlier, a particularly promising feature of several
professional development models was the training of early childhood educators in the use
and interpretation of standardized measures of children’s language and literacy
development for the purpose of monitoring progress for individual children and for the
effective implementation of the professional development program.

The creative use of discourse analysis to analyze discussions among educators and
trainers within professional development sessions was also described in one study
(Adger, Hoyle, and Dickinson 2004). Although descriptive in nature, this study goes a
long way in addressing the processes by which professional development takes place and
describes explicitly the type of educator knowledge that is acquired or consolidated in
professional development settings.

Professional Development Approaches Most Consistently Linked With Outcomes. This
section will describe patterns in professional development approaches that were
associated with positive effects in at least one of the three outcome categories. It is
important to note that while positive outcomes were found in many of the studies
reviewed here, most of these studies combine multiple features of professional
development (knowledge transfer, ongoing mentoring, self-reflective practice, etc.) into a
single implementation, and thus it is impossible to tease apart which features of
professional development are responsible for the programs’ effectiveness. ldeally,
planned variation experiments would isolate individual factors of professional
development programs to understand the functioning of each factor in isolation. Some
studies are making progress in this area, as they test competing curricula that differ on
only one feature. For example, (Landry et al. 2008) compared child outcomes on two
curricula that are similar, but one has more of a focus on phonological awareness.
Another group of studies compared professional development that provided just training,
to a training plus mentoring approach (e.g. Garet et al. 2008; Jackson et al. 2006). The
studies under review are informative for understanding what professional development
approaches help to improve educators’ knowledge or skills in the teaching of early
literacy, with the ultimate goal of improving literacy outcomes among children.
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The major components of a strong foundation for professional development relate to
defining the goals and objectives that educators will learn or the strategies they will take
away from the training: Are the goals firmly established before the training begins, or
will participants be included in establishing goals and objectives? Have information and
strategies dispensed during the training been demonstrated by rigorous research to be
effective with children? Will the professional development consider the educators’
experiences, including current practice, population served, and resources available? What
sorts of resources are educators provided to support implementation of new information
and activities? The foundation of each professional development program may be just as
important as the method by which it is implemented.

Establishing Goals and Objectives. Across the studies reviewed, there exists
some tension between establishing clear program goals and objectives before educators
begin training and encouraging educators to develop their own goals during the course of
the training. The dialogic reading professional development program conducted by
Whitehurst and colleagues took a highly didactic approach, presenting educators with
book reading guidelines, showing them vignettes of strong dialogic book reading, and
giving them opportunities to practice via role-playing but did not encourage educators to
shape their own approaches to language and literacy supports (Whitehurst, Epstein et al.
1994; Whitehurst, Arnold et al. 1994). Evaluations showed that this straightforward
dialogic reading training program was successful in improving child outcomes (teacher
knowledge and practice were not assessed). Those few programs that primarily focused
on collaborative development of language and literacy strategies instead of providing pre-
established strategies suggest that more structure may have given the program more
focus. After piloting a professional development approach in which teachers were
encouraged to discuss their language and literacy practices, and given some readings on
children’s development to deepen their discussion, Dickinson and colleagues found that
teachers wanted more clear-cut, didactic guidance on specific strategies to strengthen
their practice (Dickinson and Brady 2006, Example 1).

In another program that combined prescriptive and more open-ended approaches to
establishing the goals and objectives of professional development, researchers found that
“teachers welcomed the structure imposed by...pacing guides, lesson scripts, and lesson
plans...many protested that they had been overwhelmed by too many choices of activities
in publishers’ teaching manuals and too little assistance choosing essential lesson
components” (Foorman and Moats 2004, p. 56). The majority of the successful studies
under review use some combination of the two approaches: articulating information
about children’s language and literacy development and strategies for supporting it, and
allowing educators to discuss and modify strategies as they are applied in the naturalistic
classroom setting. Combining approaches makes sense because providing clear
recommendations for practice can help ensure that the activities are aligned with the
research on children’s language and literacy development, while encouraging educators
to adapt practices to their own classrooms promotes teacher buy-in to the new techniques
and continued self-reflective practice.
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Understanding the Current Classroom Context. Another important foundational
element is for the people who are implementing the professional development strategies
to gain a general understanding of the classroom contexts of the educators in training
prior to initiating changes in classroom context and teaching behavior. This practice
serves two key purposes. First, it establishes a respectful and reciprocal tone to the
trainer-trainee relationship, which aids transmission of information and strategies later in
the professional development program. Baker and Smith (1999) found that, “Learning
about teachers’ classrooms...helped establish a sense of trust and collegiality. As we
began to introduce ideas about instructional changes, this positive atmosphere contributed
to teachers’ willingness to experiment with new approaches” (p. 248). Similarly, Assel et
al. (2007) developed a training that was “learner-centered and knowledge-based” and
built upon what teachers already knew and were practicing in their classrooms. In
addition, sometimes researchers found that the approach to professional development or
even the classroom strategies themselves had to be tailored to the context of the teachers.
The Books Aloud training program (Neuman 1999) originally had planned to train all
participating teachers in group sessions at local libraries. However, due to the “great
variability among centers” (some had “highly trained staff and were accredited....others
were extremely needy, suffering from tremendous turnovers in personnel, little
curriculum planning, and paltry budgets”), trainers had to revise the original professional
development approach to make it much more *“context-specific” than originally planned
(Neuman 1999, p.294). Similarly, Baker and Smith concluded that they “needed a firm
understanding of teachers’ current practices before initiating changes” (Baker and Smith
1999, p.248). Interestingly, only these two studies addressed the importance of
establishing an understanding of existing classroom contexts prior to implementing
professional development programs within classrooms. This approach is consistent with
the National Research Council Report How People Learn (Donovan, Bransford, and
Pellegrino 1999), which has as one of its three principles for learning that the starting
point needs to be understanding the preconceptions of learners that can serve as the
foundation for new learning, or that involve misconceptions that may need to be changed
before progress can be made.

Provision of Resources. Instructional materials provide another key foundational
piece for strong professional development programs. Materials that may facilitate the
effectiveness of professional development include resources on children’s language and
literacy development, such as summaries of key principles or timelines of developmental
benchmarks; materials that outline suggested activities, such as a curriculum manual or
activity guide; and resources to which educators may refer further questions or go to for
more information, such as a Web site. Several but not all of the studies under review
explicitly mention instructional materials that educators take with them after the training
is completed. For the studies that did not mention instructional materials, this omission
may demonstrate an oversight of the importance of these materials by the evaluation
teams when reporting on their study rather than an absence of them from professional
development programs. These materials may be extremely valuable to the sustainability
of the training, as they can remind the educator about key take-home points of the
training long after memory of its details has begun to fade. The clarity and ease of utility
of these materials is important in determining whether or not educators will use them as a

37



resource when planning classroom activities. The types of materials that were mentioned
include: a page of examples of open-ended questions to use during interactive book
reading (Wasik and Bond 2001); prop boxes which contain books and related concrete
objects representing target words (Wasik, Bond, and Hindman 2006); a handout of book
reading tips (Neuman 1999); a handout of recommended books for reading aloud
(Neuman 1999); written instructions for activities that reinforce themed vocabulary
(Wasik and Bond 2001); copies of lesson plans developed cooperatively during training
to develop early language and literacy (McCutchen et al. 2002); copies of instructional
suggestions developed by researchers (McCutchen et al. 2002); handouts defining
important components of early literacy (such as fluency and letter-sound sequences) as
well as descriptions of methods for teaching these components (Baker and Smith 1999);
overhead transparencies and videotapes (Dickinson and Caswell 2007); a Web site with
suggestions of books and activities to support children’s phonological awareness and
early literacy (Dickinson and Brady 2006, Example 3); and materials to send home with
parents to practice skills that children are learning in the classroom (Assel et al. 2007).
The element that all these materials have in common is creating a bridge between the
educator’s training and his or her classroom practice. Unfortunately, the study designs do
not permit an analysis of the linkage between provision of these foundational elements of
professional development and educator knowledge, educator skill, or child outcomes.

C. 1d. Implementation of Professional Development. Our analysis of the effectiveness of
implementation of professional development included several key aspects of
implementation: (1) the target audience for the professional development program (i.e.,
was the scope of professional development narrow or broad?); (2) any incentives or
supports provided to educators for attending; (3) the content covered within the
professional development model (i.e., was there narrow or comprehensive coverage of
topics within the area of children’s early literacy development?); (4) the mode or modes
of delivery of the professional development content; (5) the intensity or duration of the
professional development activities (i.e., dosage); and (6) the fidelity of implementation
carried out by the educators during and after the receipt of professional development.

Target Group. The majority of studies targeted individual educators or child care
providers in their professional development interventions. However, several studies
included administrators and other support staff (such as speech or English language
development specialists) in the training (Adger, Hoyle, and Dickinson 2004; Baker and
Smith 1999; Dickinson and Brady 2006; O'Connor et al. 2005; Taylor and Pearson 2004).
In almost all cases in which administrators were included in the professional development
training, the researchers articulated a desire to increase institutional capacity more
broadly for improved instruction of early literacy skills within the child care center or
preschool classroom. In one study, the senior research team met monthly with the head
administration of the program, citing the need for “buy in” from administrators, as
ownership of a program can be crucial to its success (Assel et al. 2007). Results indicate
that this more inclusive approach to professional development helped to foster joint
knowledge building across staff within an institution, and was related to beneficial
improvements in classroom literacy environments as well as improvements in child
outcomes over time.

38



Incentives. Seven studies reported using incentives such as academic credits and tuition
coverage in support of teacher attendance at the professional development programs
(Adger, Hoyle, and Dickinson 2004; Dickinson and Brady 2006; Foorman and Moats
2004; McCutchen et al. 2002; Neuman 1999; Podhajski and Nathan 2005; Dickinson and
Caswell 2007). While such incentives are likely to have had a direct effect on levels of
attendance (and thus, dosage of the professional development intervention), it is not clear
how incentives might have affected outcomes in terms of educator knowledge, practice,
or child outcomes. That is, study designs and analysis plans did not permit a direct
analysis of the effects of incentives on dosage or on outcomes.

Coverage of Content. As discussed earlier, many professional development models for
early literacy addressed multiple aspects of early literacy in the content of their
professional development programs. Such comprehensive models of professional
development were generally associated with positive outcomes in terms of educator
knowledge, educator practice, or child outcomes. One drawback of the comprehensive
approach to professional development in the area of literacy development is that it is
unclear which components of the intervention were responsible for the positive outcomes
identified for the intervention group. This was true even when only two components of
early literacy (interactive book reading and phonemic awareness) were combined within
a single professional development intervention (e.g., Whitehurst, Epstein et al. 1994;
Whitehurst et al. 1999). As noted earlier, there was a study that compared two different
curricula with emphasis on different language and literacy skills. Assel and colleagues
(2007) compared Let’s Begin with the Letter People with a strong focus on letter
knowledge and phonological awareness to Doors to Discovery, which places more
emphasis on language comprehension. They found that, as expected, children receiving
the Let’s Begin curriculum showed more robust growth in letter knowledge and
phonological awareness. Studies like these, that compare two interventions or curricula
that are similar overall, but differ in their focus, may provide clues as to which
components of various interventions lead to desired child outcomes.

Mode of Delivery. The mode of delivery of professional development tended to align
with the content being conveyed. That is, in professional development programs in
which comprehensive information on children’s early literacy development was covered,
the approach for delivering the professional development information tended to be multi-
modal. For example, Baker and Smith (1999) describe a professional development
approach that included (1) in-service training sessions; (2) meetings with teachers in
large-group, small-group and individual settings; (3) classroom observations; and (4)
informal and formal interviews with teachers. Furthermore, within each of these
modalities, multiple activities were carried out. To use Baker and Smith (1999) as an
example again, the in-service training sessions included the sharing of research-based
benchmarks for critical skills, the introduction of commercial curricula that targeted
specific components of early literacy, the demonstration of specific behaviors to be
performed by educators, and time for practice and feedback on the use of new teaching
techniques, materials, and strategies. Conversely, professional development programs
that had a much narrower focus on a single aspect of literacy development tended to have
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less-elaborated methods of delivering the professional development. At the extreme was
an intervention that merely gave teaching materials and a teaching manual to preschool
teachers with the instruction to “work from the program’s manual in whatever way best
fitted the school’s regimens, consistent with the aim of increasing phonemic awareness in
the children” (Byrne and Fielding—Barnsley 1995, p. 498). However, typically, even
professional development programs that focused on a single aspect of literacy
development tended to include workshops as well as ongoing feedback and assistance via
coaching or mentoring in the classroom.

Several of the studies reviewed compared an instruction-only approach with instruction
plus an on-site approach to help assure implementation practices, which the researchers
refer to sometimes as mentoring and sometimes as coaching. We use the terminology
chosen by the researchers themselves here, while noting that there is a clear need for
clarification and consistent use of terminology. (Assel et al. 2007) compared a mentoring
and non-mentoring condition and found that the impact of mentoring depended on the
type of skill being measured and the type of early childhood program being implemented.
For example, they found that mentoring had the greatest impact on child outcomes in
Title 1 or universal pre-K programs compared to Head Start programs, and that the
advantage of mentoring was greater for literacy rather than language skills. In a study by
Neuman and Cunningham (2009), a coordinated approach to professional development
that combines course work and ongoing coaching in early language and literacy
development was compared to course work alone and “business as usual”” in center- and
home-based settings. They found no significant differences in teacher knowledge
between teachers who received course work plus coaching, course work alone, or
“business as usual.” Specifically, neither treatment group outperformed the control group
on post-test knowledge scores (accounting for pre-test scores as a covariate). The two
control groups had equivalent post-test scores, indicating that coaching did not provide
additional benefit for teacher knowledge. However, significant improvements in language
and literacy practices were found for teachers who received both the three-credit course
on language and literacy and the ongoing coaching. The effect size was large and
considered to be educationally meaningful for both center-based and home based settings
(Cohen's d = .77 for center-based and d = .82 for home-based settings). This study
provides compelling evidence for the impact of professional development models that
combine course work with ongoing, on-site coaching that is coordinated with the course
work in such a way as to reinforce the concepts and teaching strategies being emphasized
in the course work. Although this study clearly demonstrates that course work plus
coaching obtains greater impacts on teacher practice than course work alone or “business
as usual,” it does not rule out the possibility that equivalent gains in teacher practice
could be obtained with coaching alone.

Although coaching is becoming an increasingly popular mode of professional
development, more research needs to be done to determine the most effective strategies
for providing coaching, and determine who may benefit the most and in what settings. In
addition, one of the important inquiries in designing interventions targeted at improving
children’s language and literacy skills (or any area of children’s development) is the
efficiency and cost-effectiveness of the intervention. Although more intensive
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interventions that involve coaching and mentoring may be more time-consuming and
expensive, if they lead to greater gains in child outcomes, they may be worth the cost.

Dosage. The discussion of mode of delivery of professional development is closely
related to the intensity and duration of professional development. Many of the
professional development programs reviewed started off with intensive workshops or
kick-off sessions, which tended to last for several full days or weeks, followed by shorter
follow-up sessions or classroom observations at regular intervals over the course of
several weeks or months (e.g., Adger, Hoyle, and Dickinson 2004; Landry 2002;
McCutchen et al. 2002; McGill-Franzen et al. 1999; O'Connor et al. 2005; Podhajski and
Nathan 2005; Justice, Pence, and Wiggins 2008; Landry et al. 2008). In general, models
with a high “dosage” of professional development tended to be associated with positive
outcomes for both educators (increased support for children’s language and literacy
development) and children (improvements on language assessments). However, it was
also true that models with a lower “dosage” of professional development were also
associated with positive outcomes. Most notably, the series of studies by Whitehurst and
colleagues involved a one-time, 30-minute training in dialogic reading, a specific
interactive book reading technique, which resulted in mostly favorable child outcomes at
post-test, although there were some mixed results (Whitehurst, Epstein et al. 1994), and
effects did not last through first and second grade (Whitehurst et al. 1999).°> Similarly,
Wasik and Bond (2001) employed a four-week professional development training (not
necessarily implemented in consecutive weeks) on interactive book reading. The training
resulted in significant effects on both educator practice, such as using relevant vocabulary
words during book reading, and children’s vocabulary and expressive language
development.

Dickinson and colleagues (2006) experimented with different levels of duration and
dosage of their professional development model. Across a series of studies described in
Dickinson and Brady (2006), the LEEP training was administered in the following
dosages: two three-day sessions of discussions separated by three months, ten sessions
spaced two to three weeks apart over a six-month span of time, three two-day sessions
spaced five weeks apart, and eight four-hour modules. Regardless of these variations in
duration, timing, and dosage of the professional development, results indicated positive
changes in the literacy environment of the classroom, such as the presence of a book area,
words and letters displayed in the classroom, facilitation of children’s language,
interactive book reading. Further, children performed better compared to controls on
various measures of language and literacy development. Given the consistent positive
results regardless of timing and dosage, it is likely that dosage is not the decisive factor in
determining positive effects of the LEEP training.

Taken together, these studies’ findings suggest that intensive and extensive
administration of professional development tends to be associated with positive outcomes
for both educators and children, but even small dosages of professional development
have been associated with positive child outcomes. These seemingly inconsistent

> A more thorough review of results of the Whitehurst et al. (1999) study is presented in our later
discussion regarding sustainability of effects.
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findings can be explained if we look more closely at the goals of the professional
development in these studies. Professional development targeted on a discrete set of
skills (such as dialogic reading) may only require short-term and brief professional
development activities. But professional development that has a broad focus (e.g.,
programs that aim to affect change across a wide range of language and literacy skills)
appears to require more extensive professional development activities, perhaps spread
over time. In addition, professional development that aims to teach early childhood
educators new skills may require professional development models that are more
intensive or longer in duration. While the studies reviewed above suggest that the
appropriate dosage of professional development depends in part on the goals or focus of
the professional development, additional studies are needed to examine this hypothesis
systematically.

This conclusion is in keeping with the perspective presented by Joyce and Showers
(2002) based on their work in providing training and structuring peer coaching for
teachers of K-12 classrooms. They conclude that trainers need to be able to gauge both
the complexity of what teachers are being instructed to implement, and the newness of
the content in terms of previous knowledge and practice of the teachers. “Trainers need to
be able to gauge the difficulty level to help plan the intensity and duration of training and
select the components they will use accordingly” (Joyce and Showers 2002, p. 2).

Fidelity of Implementation. Relatively few studies addressed fidelity of implementation.
One explicit strategy for assessing fidelity of implementation was conducting classroom
observations on a regular basis after delivery of the professional development training
(Baker and Smith 1999; Byrne and Fielding—Barnsley 1995; O'Connor et al. 2005;
Podhajski and Nathan 2005; Assel et al. 2007).° Such observations at times yielded
information on important deviations from the original professional development activities
(O'Connor et al. 2005; see Baker and Smith 1999). Several researchers reported analyses
of “high compliant” versus “low compliant” centers or teachers (e.g., Lonigan and
Whitehurst 1998; Whitehurst, Epstein et al. 1994) or “high-reform-effort” versus “low-
reform-effort” schools (Taylor and Pearson 2004), which suggests that some centers or
schools were not applying the professional development strategies in a manner or
intensity that was anticipated given the original professional development training. Pence
and colleagues (2008) tracked fidelity of preschool teachers’ adherence to a language-
focused curriculum over time, and reported that treatment teachers’ fidelity to the
intervention transitioned from high scores in the fall to low scores in the winter and then
to a rebound in high scores in the spring (matching those in the fall). These findings
suggest that it may be important to assess treatment fidelity at multiple time points in
order to get a complete understanding of teachers’ adherence to an intervention.

In a few instances research suggests that low adherence to the instructional methods
taught in professional development was responsible for lack of improved child outcomes.

® Not all classroom observations were conducted for the explicit purpose of monitoring fidelity of
implementation. For example, McCutchen et al. (2002) conducted classroom observations to provide
feedback on instructional practices. However, implicit in this feedback could be redirection of teacher
practice to better align with models imparted through the original professional development training.
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Specifically, Whitehurst and colleagues (1994) reported that children in the least
compliant Head Start centers (i.e., those with the lowest frequency of classroom dialogic
reading) did not benefit from the intervention as did those children in the other, more
compliant centers. In a study designed to examine the impact of procedural fidelity on the
quality of instruction, Justice, Mashburn, Hamre, & Pianta (2008) found that although
teachers were able to implement a language and literacy curriculum with a high degree of
fidelity to routines (e.g., calling children’s attention to the lesson), this was not linked to
quality of instruction. However, fidelity to teaching aspects of the lessons (e.g., teacher
makes explicit attempts to engage the children’s participation in the lesson) was a
positive predictor of quality of literacy instruction. The results of this study suggest that
measures of procedural fidelity alone may not be sufficient indicators of the quality of
language and literacy instruction (Justice et al. 2008). Overall, most researchers did not
analyze how fidelity of implementation was linked to child outcomes.

In sum, many aspects of the implementation of professional development can influence
outcomes in educator knowledge, educator practice, and child outcomes. However, the
current corpus of studies does not permit us to disentangle which aspects of the
implementation of professional development are causally linked to outcomes. Some
features that can be considered potential contributors in this set of studies include: a
strategy that includes supervisors as well as early childhood educators in professional
development activities; comprehensive coverage of content in early literacy research and
literacy instruction; multi-modal approaches to delivering professional development;
intensive and extensive administration of professional development (rather than a one-
time, short dosage for comprehensive professional development content); and ongoing
monitoring of fidelity to the implementation of professional development training
through on-site follow-up observations and mentoring.

C. le. Sustainability of Effects. The Committee on the Prevention of Reading Difficulties
in Young Children noted that staff development efforts often lack the systematic follow-
up necessary for sustainability (Snow, Burns, and Griffin 1998, p. 331). Although studies
of the sustainability of professional development efforts to improve early literacy
instruction and early literacy outcomes are rare, the few that exist can be informative to
guide future professional development efforts.

Sustainability of Teacher Practice. Of the 37 articles reviewed, only three studies
explicitly addressed the sustainability of improved teacher practice over time in their
analyses. Baker and Smith (1999) reported on a three-year project to improve
kindergarten teachers’ literacy practices in two different schools. The three-year project
included a base year, an implementation year, and a sustainability year. The intervention
targeted primarily kindergarten teachers but also included Title I and English language
development specialists as well as principals in the two schools. Intervention activities
focused on introducing phonemic awareness and alphabetic understanding in the
kindergarten classrooms. Activities included experimentation with commercially
available research-based curricula, the reading of academic articles to provide a research-
based grounding in the importance of phonemic awareness and alphabetic understanding,
and individual, small group, and large group meetings with the researchers on a regular
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basis. Researchers also conducted observations in the classrooms and provided coaching
during the implementation year. The teachers involved in the intervention were actively
engaged in decision-making regarding the type of intervention activities that would be
conducted within the classroom. In addition, teachers from first, second, and third grades
were included in large-group discussions to inform these teachers who were not involved
in the intervention about the intervention activities so that they could assist with
sustaining those activities once children moved into the older school grades. The
research found that children in one school’s intervention classroom out-performed the
control classroom in the same school during both the Implementation and the
Sustainability years. Children in the intervention classroom during the Sustainability
year in the other school did significantly better than the children in the intervention
classroom in the same school during the Implementation year (effect sizes were small but
improved over time). These findings suggest that not only were changes being sustained,
but the overall program was improving with growing teacher expertise. However, there
was some uncertainty regarding whether the reading program in first grade would support
the gains children made in kindergarten.

A study described in Dickinson and Brady (2006, Example 4) found that information
imparted during two intensive three-day training sessions (separated by three months)
resulted in enduring changes in Head Start providers’ classroom practices with regard to
child language and literacy development. Specifically, informal observations of teachers
two to three years after the training indicated sustained changes in how and how often
books were read, the types of books read, and the use of thematic instruction.
Supervisors who had attended the trainings with the teachers were found to provide
positive feedback and encouragement to the teachers two to three years later.

Building on this study, Dickinson and colleagues are expanding the scope of the training
of book reading to include all members of a child care center (Dickinson and Brady 2006,
Example 5). Their method involves training one teacher who becomes the in-house
expert responsible for training the rest of the child care staff. Overhead transparencies
and videotapes on children’s language and literacy development were given to the center
as permanent training materials. While this evaluation study is ongoing, preliminary
results indicate that classrooms in centers that experienced this type of group training had
higher ratings of the literacy environment (according to the ELLCO) than did comparison
classrooms. It is still unclear whether this strategy will result in long-term, sustained
improvements in teacher knowledge or practice.

A common thread among the above-mentioned studies is the explicit intent on the part of
the researchers to have the teachers as collaborators in the professional development
intervention and to have the teachers and the educational institutions take ownership of
their reform efforts. This model is akin to the concept of professional learning
communities in K-12 settings (DuFour, Eaker, and DuFour 2008). It is noteworthy that
the Baker and Smith (1999) and Dickinson and Brady (2006) studies involved all relevant
educators within the institution, including the principal or center director. This suggests
that interventions that engage a wide range of early childhood educators are more likely
to result in sustainable change in teacher practice. Although this is in keeping with recent
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thinking about the nature of systems change in schools (Fullan 2007), this hypothesis
warrants empirical testing in early care and education settings.

There were no studies that examined sustainability of teacher knowledge about
supporting children’s early language and literacy development.

Sustainability of Child Outcomes. Three studies addressed whether positive child
outcomes that resulted from professional development interventions were sustained over
time. Two of these studies address the long-term sustainability of joint book reading
techniques. Neuman (1999) found that the effects of the Books Aloud program, which
involved the provision of high-quality children’s books to child care centers, along with
10 hours of professional development to center staff focused on book-reading strategies
and thematic instruction, resulted in sustained child outcomes six months later.
Specifically, children exposed to the Books Aloud program scored above comparison
children on five of six measures of language and literacy development, such as letter
name knowledge, at this six-month follow-up. Whitehurst et al. (1999) conducted an
experimental study that assessed the effectiveness of an intervention introduced during
the Head Start year. The intervention included a 30-minute, one-time training of Head
Start teachers and parents in dialogic reading techniques, as well as the implementation of
curriculum in phonemic awareness. Pre- and post-tests of child language and literacy
outcomes were gathered during the Head Start year, and follow-up child assessments
were also collected at the end of kindergarten, first, and second grade. Results indicated
that children in the intervention groups performed significantly better than the control
group on measures of language and literacy development at the end of the Head Start and
kindergarten years, but there were no significant differences between experimental and
control groups at the end of first or second grades. In sum, the results of these two
studies indicate short-term rather than long-term effects of joint book reading techniques.
Whitehurst and colleagues (1999) suggest that for interventions to have a long-term effect
on children’s reading ability, they should include a focus on pre-reading skills such as
letter recognition and letter-sound matching (alphabetic principle).” It is important to
note that studies examining long-term effects of interventions must adequately control for
the quality of the subsequent learning environments.

The third study that addressed sustained child outcomes was the Baker and Smith (1999)
study mentioned above. Results indicated that children in the intervention classrooms in
one of the two schools had higher scores on phonemic awareness and alphabetic
understanding than did the comparison groups at the end of the intervention year as well
as at the end of the sustainability year. The children in the second school showed
significant gains in both phonemic awareness and alphabetic understanding across both
years but did not reach the level of performance of their peers in the other school in either
year. It should be noted that the children in the latter school were part of an intervention

" As noted in Taylor and Pearson (2004), the relationship between story book reading and children’s
reading achievement is complex. While children’s knowledge of word meanings and story comprehension
can be improved through exposure to story book reading (Dickinson et al. 2003; DeTemple & Snow, 2003,
and Stahl 2003, as cited in Taylor and Pearson 2004), adults rarely focus on word recognition during story
book reading.
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for one hour after regular kindergarten because they were identified as being at particular
risk for reading difficulties. On the other hand, all kindergartners in the intervention
group in the former school were exposed to the literacy interventions within the regular
kindergarten classroom.

Taken together, these studies examining sustained effects on child outcomes suggest that
professional development for literacy instruction can have short-term, sustained effects
on child outcomes. Long-term effects may in part depend on the introduction of
additional elements of literacy instruction that build on the mastery of earlier elements, as
well as supports for continued language and literacy growth received in later years of
schooling.

C. 1f. Overall Summary of Findings for the Early Language and Literacy Studies
Reviewed.

The 37 studies examining the promotion of young children’s early language and literacy
skills that were reviewed provide a great deal of information about professional
development strategies in this area. In particular, because early language and literacy
encompasses multiple skills (including, for example, the development of oral language
skills, vocabulary development, phonological awareness, letter knowledge, print
awareness, and emergent writing skills), early childhood educators need to be trained and
supported in the faithful execution of a variety of strategies to support children’s
language and literacy development in early childhood settings. Such strategies include—
but are not limited to—the use of interactive book reading practices, arranging a separate
and inviting book area, increasing environmental print, using props such as writing
materials in play areas, and assessing individual children’s language and literacy skills
for the purpose of monitoring progress for individual children and for the effective
implementation of the professional development program. Many of the 37 studies
reviewed emphasized more than one of these strategies within the same professional
development intervention. As such, it is difficult to disentangle which strategies are
related to specific outcomes for educators and children. It should be noted that although
engaging parents was acknowledged as an important part of promoting children’s
language and literacy development and was explicitly mentioned in at least five studies,
none of the professional development examples in this set of studies provided early
childhood educators with training on strategies to involve or engage parents in literacy
techniques to support children’s language and literacy development.

Not only did many of these studies address multiple language and literacy practices at the
same time, they also often used a variety of professional development delivery methods to
convey the knowledge and practice components of early language and literacy
development. Specifically, many studies employed course work or workshops to convey
the research base supporting the promotion of language and literacy practices, as well as
on-site support in the classroom or periodic workshops after the more intensive initial
training to provide ongoing support for the establishment of new practices in the early
childhood setting. Only one study systematically compared providing course work plus
on-site professional development activities to course work alone or “business as usual”
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(Neuman and Cunningham 2009). This study indicated that there were no differences in
educator knowledge across the different conditions, but there are benefits to educator
practice by providing on-site work in addition to course work. Further research is needed
to assess whether on-site work alone could achieve comparable levels of benefit for
teacher practice.

In addition to combining modes of professional development delivery, there are several
additional “promising practices” that emerged from the review of the findings from this
body of studies focused on promoting children’s early language and literacy skills. First,
establishing goals and objectives for the professional development appears to be
important. The majority of the successful studies provided early childhood educators
with clear recommendations based on research for practices that should be adopted in the
early childhood setting but also permitted educators to set their own goals during the
course of the training and encouraged them to engage in self-reflection throughout the
process. Another key element of successful professional development is understanding
the current classroom context and being responsive to and respectful of the educator’s
current set of skills and contextual constraints. In addition, provision of resources may
be important for successful professional development programs. Resources could come
in the form of summaries of key take-home points of a training, curriculum manuals,
activity guides, sample handouts to send home with parents, and lists of reference
materials (e.g., links to websites or developmental timelines). Although no studies
specifically assessed the effectiveness of these additional resources for the success of the
professional development intervention, provision of resources has the potential to sustain
knowledge and practice components delivered through professional development
activities within the early childhood setting. More research would be helpful to
empirically examine the benefits of provision of resources within professional
development programs.

Another “promising practice” includes engaging a cohort of educators in professional
development together within an institution. Involving administrators as well as early
childhood educators and additional support staff (Dickinson and Brady 2006, Example 5)
has many benefits, including establishing “buy-in” from all levels of the organization,
creating a “learning community,” creating in-house experts who can be used as resources
for current and future staff, and providing sustainability of the professional development
in light of staff turnover. More empirical examination of whether this method of
providing professional development is related to change throughout an early care and
education setting is warranted.

Assessing the fidelity of implementation was another important component of
professional development interventions. Fidelity was examined in 9 of the 37 studies. In
general, fidelity of implementation was not examined in relation to child outcomes but
rather in relation to educator practice. Collectively, the findings suggest that it may be
important to assess treatment fidelity at multiple time points through ongoing, on-site
observations in order to get a complete understanding of teachers’ adherence to an
intervention. Furthermore, procedural fidelity does not necessarily translate into
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improved quality of educator practices. Follow-up on-site professional development may
be necessary to insure quality improvements in educator practice.

There were several features of professional development programs to promote language
and literacy that did not result in a clear conclusion about their benefits for educator or
child outcomes. One example is the use of incentives to engage participants. There was
no clear effect on either fidelity of implementation or on outcomes of the studies that
used incentives. Another is the intensity of the dosage of professional development
delivered. As a whole, the studies seem to suggest that intensive and extensive
administration of professional development for language and literacy practices tends to
be associated with positive educator and child outcomes, but there were several examples
in which even a small dosage of professional development (e.g., 10 hours in one case, 30
minutes in another) was associated with positive child outcomes (Neuman 1999;
Whitehurst et al. 1999). Our examination of the studies for which this was the case
suggests that short-term or brief dosages of professional development may suffice when a
discrete set of skills is targeted (such as joint book reading), but professional development
that has a broad, comprehensive focus (such as a combined focus on phonological
awareness, print knowledge, and oral language skills) may require more long-term and
intensive professional development activities.

Sustainability of improved outcomes for educators and children is related to issues of
dosage of professional development, and also to the breadth and depth of the strategies
that are being newly introduced to the early childhood setting. However, the
sustainability of improved outcomes was rarely measured in this set of studies.
Specifically, out of 37 studies, only three studies examined sustainability of education
practices, and another four studies examined sustainability of child outcomes; no studies
examined the sustainability of educator knowledge; no studies examined the
sustainability of educator knowledge. The key for sustaining educator practice outcomes
appears to be engaging educators in the intervention process and encouraging them to
“own” the changes they are making. When child outcomes were measured, they proved
difficult to sustain beyond six months or a year (Neuman 1999; Whitehurst, Epstein et al.
1994; Garet et al. 2008; Whitehurst, Arnold et al. 1994; Whitehurst et al. 1999). It is
important to note that these few studies that examined long-term effects of interventions
did not always adequately control for the quality of the subsequent learning
environments. Future research examining sustainability of child outcomes should attempt
to capture those aspects of subsequent learning environments which might affect child
outcomes, including subsequent educator characteristics.

A major limitation of this body of work is the lack of detailed information on the process
of professional development to support young children’s language and literacy
development. In general, the studies provided sufficient detail on the content of the
curriculum or literacy practice to be implemented, but provided little detail on what it
took to get the early childhood educators to be able to implement the new curriculum or
practice with fidelity. There were, however, a few notable exceptions. A study by Adger
and colleagues (2004) used discourse analysis to analyze discussions among educators
and trainers within professional development sessions, which permits an explicit
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description of the type of educator knowledge that is acquired or consolidated in
professional development settings and the processes by which professional development
takes place (Adger, Hoyle, and Dickinson 2004). In addition, a study by Neuman and
Cunningham (2009) is one of the few that provides some detail on the characteristics of
on-site professional development staff and their training, as well as detail about how the
on-site work was carried out (Neuman and Cunningham 2009). The field would benefit
greatly if future research studies would include greater detail on the characteristics and
qualifications of the staff used to deliver the professional development, the training and
ongoing support offered those providing the professional development, and detailed
information on how the professional development was delivered to early childhood
educators. By providing such information, we may be able to determine in future work
the most effective strategies for providing on-site professional development activities,
and the most efficient and cost-effective combination of professional development
strategies.

Finally, more research is needed on the particular language and literacy practices that will
support ELLs in the preschool years. As stated earlier, with one notable exception, none
of the studies included cultural and linguistic competence as part of their professional
development (Yaden et al. 2000). Furthermore, researchers tended not to control or test
for differences in child outcomes based on ELL status. Better measures of the aspects of
the early childhood environment that support ELL children, as well as better measures of
individual ELL children’s developmental status, are needed in order to examine the
effects of professional development in support of ELL in early childhood settings
(August and Shanahan 2006).
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C. 2. Early Mathematics
C. 2a. Overview of Studies Reviewed.

Table 2. Characteristics of Early Mathematics Studies Reviewed

Study s — Outcome Areas
Number ChiElon Rl Examined’
Quasi- P/P P/P
Exp With Without | Desc EK EP Cco
Exp
Comp Comp
Arnold, Fisher, Doctoroff &
1 Dobbs (2002) X v v
Casey, Erkut, Ceder & Young
2 (2008) X v
3 Clements & Sarama (2008) X v v
4 Sophian (2004) X v
Starkey, Klein, Clements &
5 Sarama (2008) X v v
Starkey, Klein & Wakeley
6 (2004) X v
7 Young-Loveridge (2004) X
Total Studies Reviewed: 7 I 4 1 2 0 0 1 2 7

(*Exp= Experimental, Quasi-Exp= Quasi-Experimental, P/P With Comp= Pre-Post with comparison group, P/P Without Comp= Pre-Post without
comparison group, D= Descriptive; 'EK= Educator Knowledge, EP= Educator Practice, CO= Child Outcomes)

Recent descriptive as well as evaluation research is documenting the linkages between
early educators practices in early mathematics and children’s skills in this area.

Descriptive Research Linking the Focus on Mathematics in Early Childhood Settings and
Children’s Early Mathematics Skills. A recent descriptive study points to the potential
importance of providing professional development to early childhood educators in the
area of early mathematics. Klibanoff and colleagues (2006) note that by kindergarten
entrance there are substantial, individual differences in young children’s early
mathematics achievement scores and, further, that there is already a gap by
socioeconomic status. While more than two-thirds of young children in the United States
attend a formal early care and education program (center-based child care, pre-
kindergarten, Head Start or preschool) during the year prior to kindergarten, they observe
that “...very little is known about the nature and frequency of mathematical input in
preschool classrooms or about the effects of such input variations on children’s
mathematical development” (p. 59). This study asked whether children’s gain scores in
early mathematics were related to the amount of teachers’ talk about mathematics
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concepts during and immediately after “circle time” ® in 26 preschool and child care
classrooms in which children varied as to socioeconomic status and ethnicity. To rule out
the possibility that talk about mathematics was one marker of overall classroom quality
or the complexity of teacher speech, they considered gain scores in math achievement in
relation to classroom quality and the general complexity of teacher speech, as well as to
teachers’ talk about mathematics concepts.

The findings of this study replicate previous reports of wide individual difference in early
mathematics achievement as well as the early emergence of differences in mathematics
achievement by socioeconomic status. In addition, the early childhood educators in the
study showed substantial variation in both the amount and quality of their spontaneous
talk about mathematics. Children’s fall to spring gain scores in mathematics achievement
were significantly related to the amount of teacher talk about mathematics as recorded
during the middle of the school year. However, overall observed classroom quality and
the syntactic complexity of teacher speech did not predict gain scores in early
mathematics once the amount of teacher talk about mathematics was controlled,
indicating that children’s gain scores in mathematics were responsive specifically to input
focusing on mathematics. The pattern of prediction to children’s gain scores in
mathematics was similar for a measure of the quality of teacher talk about mathematic
and the measure of amount of teacher talk about mathematics. These findings, while
correlational, nevertheless point to the possibility that increasing both the amount and the
quality of early childhood educators’ talk about mathematical concepts may improve
young children’s math achievement scores and narrow the early-emerging gap by
socioeconomic status in math achievement.

Evaluation Studies Focusing on Professional Development in Early Mathematics. A
small set of evaluation studies is beginning to provide evidence in support of this
hypothesis. Across these recent studies, children’s achievement scores either on specific
aspects of early mathematics knowledge or on broad measures of early mathematics
achievement were significantly improved when early childhood educators were given
professional development in early mathematics instruction. As will be noted, the studies
tend to focus on the content of the activities or curriculum provided to strengthen this
aspect of the early childhood environment. There is limited detail across the studies in
terms of the specific nature of the professional development provided. Further, the
research does not focus on the extent to which teacher knowledge and skill were affected
by the introduction of a set of activities or a new curriculum, with only a few studies
examining changes in teacher practice. As Griffin (2004) describes, the emerging
research in this area tends to focus on the new tools provided to early childhood
educators in the area of mathematics, but not how educators are themselves instructed in
the use of the tools.

Seven studies were identified in peer-reviewed journals or reports that analyzed the
evaluations of professional development for early childhood educators focusing on

8 Circle time is a time during formal early care and education programs when the full group meets together,
often sitting in a circle. Activities may include singing together, reviewing a calendar and completing a
chart of the weather, planning for the day, sharing, and reading a book.
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mathematics. Two further papers were identified that described new early mathematics
curricula but did not report on evaluations of them (Greenes, Ginsburg, and Balfanz
2004; Griffin 2004). These evaluations are anticipated in the future. There was substantial
information on the professional development provided in coordination with one of these,
the Big Math for Little Kids curriculum, but the work to date provides only preliminary
data on the effects of this approach for teachers and children (Ginsburg et al. 2006), with
an evaluation of this curriculum in process. While this section will focus on the
evaluations of professional development coordinated with early mathematics curricula
that have been completed, the insights on professional development issues concerning
early mathematics reported thus far by the Ginsburg research group will be summarized
to provide further context.

In this set of studies, it is impossible to separate out whether the findings on outcomes are
related to the curriculum or activities that have been introduced, or to the professional
development that was provided about implementation of the curriculum or activity. The
studies present these elements as a package. As noted, they often provide much more
detail about the curriculum or activities and how and why they were developed than on
the process used to prepare early educators to implement them. °

Evidence of Young Children’s Spontaneous Interest in Mathematics. Across the articles
reviewed concerning professional development for early mathematics, a consistent theme
is that young children have spontaneous interest in mathematics and informal knowledge
of mathematical concepts. Researchers noted that this interest and informal knowledge
can provide a foundation for extending and deepening young children’s mathematical
skills through a systematically developed set of activities. This set of articles stressed that
learning early mathematics can be both absorbing and fun for young children; it does not
need to be approached through didactic instruction but can involve engagement in
exploration of materials, stories, games, and physical activities. The researchers note the
need for adult planning and structuring, but this should be done with the goal of
supporting and extending active child engagement and participation in activities. A
further theme stressed in a number of the articles was that it is not necessary to separate
out early mathematics development from language and literacy development. Some
studies intentionally embedded the presentation of mathematics content within book
reading or oral storytelling (Casey et al. 2008; Young-Loveridge 2004). We caution,
however, that the one study that examined children’s language and literacy development
as well as early mathematics knowledge following the introduction of a preschool
mathematics curriculum found effects on early mathematics but not on language or
literacy development (Starkey et al. 2008).

Variation in Content Covered in Professional Development on Early Mathematics. There
was a difference across the published studies as to breadth of the early mathematics
topics covered. Some covered a range of topics while others focused on a more limited
set viewed as foundational for later development. Those that covered a range of topics
referred to the joint statement of the National Association for the Education of Young

® The articles summarized in this section report both on the development of the intervention and on its
evaluation.
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Children (NAEYC) and the National Council of Teachers of Mathematics (NCTM)
regarding the important topical areas to cover in work with young children. For example,
Starkey et al. (2004) describe the provision of professional development for an
intentionally broad curriculum that included enumeration and number sense, arithmetic
reasoning, spatial sense, geometric reasoning, pattern sense and unit construction, non-
standard measurement, and logical relations. Ginsburg and colleagues, following the
NAEYC and NCTM joint statement closely, focused on numbers and operations;
geometry, spatial relations and measurement; patterns and logical reasoning; and data
analysis (Ginsburg et al. 2006). In contrast, Sophian (2004) focused more narrowly on a
concept that can serve as a stumbling block for young children: the use of differing unit
sizes in measurement and the implications of this for numerical outcomes. Casey and
colleagues (2008) emphasized children’s spatial reasoning skills, while the curricula or
activities introduced by Arnold, Fisher, Doctoroff and Dobbs (2002) as well as by
Young-Loveridge (2004) emphasized numeracy.

The more comprehensive curricula tended to stress the need for the introduction of
materials in a manner that permitted deepening and extending children’s understanding of
topics, building from one topic to the next, and permitting linkages to be made across
activities. Clements and Sarama (2008) emphasize the difference between curricula, in
which separate topics are introduced during different activities, and their approach, in
which topics are returned to repeatedly across activities to help children progress in their
depth of understanding of particular topics and to consolidate earlier learning. They
emphasize the importance of weaving together content across activities. Ginsburg and
colleagues (2006) express concern about programs that are organized as “collections of
activities” that do not systematically introduce, revisit and enrich specific concepts
intentionally over time.

Approaches Combining Workshops or Training with On-site Visits. Five of the seven
evaluation studies report on professional development implemented through workshops
or days of training followed up through on-site visits to address questions, provide further
materials, or observe to assure fidelity of implementation and provide feedback. There
was, however, substantial variation in how long the workshops or training lasted and how
many follow-up sessions were scheduled. These appeared to be related to the breadth of
the curriculum and duration of implementation, with the broad curricula involving greater
extent of exposure to professional development and implementation in classrooms over
longer periods of time.

Thus, in the work of Arnold and colleagues (2002) in preparing teachers to implement a
curriculum over a six-week period with a fairly narrow focus on numbers, counting and
quantity, an initial training workshop lasted two hours and was followed by brief weekly
visits. The two-hour training focused on how to implement a range of activities, choosing
from among 85 provided to the teachers, during different parts of the daily schedule.™
The training also introduced principles for implementation (encouraging and praising the

% During the first three weeks of implementation, teachers chose an activity each day for circle time.
During the second three weeks of implementation, teachers chose one activity each day for small group
time and two for transition or mealtime.
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children, keeping it fun, following children’s lead, and providing feedback and
scaffolding).

At the other end of the spectrum, Starkey, Klein and Wakeley (2004) in implementing
what they label a “conceptually broad” math curriculum during the full duration of the
prekindergarten year, held a five-day summer workshop for teachers followed by a four-
day winter workshop. Teachers received a manual, instruction and practice with
particular small-group and computer-based activities. In addition, the workshops
provided an overview of children’s development as related to each early mathematics
topic covered, focused on assessing children’s mathematics knowledge, and introduced
teachers to the complementary home curriculum to support the focus in class. The on-site
component in this instance involved a once-a-month visit to provide training for the
implementation of each unit in the curriculum. The on-site component also provided the
opportunity to discuss problems, observe the fidelity of implementation, and provide
feedback to teachers. Similarly, Clements and Sarama (2008) provided a four-day
training on the Building Blocks curriculum, with two hours of refresher training every
other month. They also provided monthly on-site coaching focusing on the
implementation of the curriculum.

Other Approaches. Of the two studies that did not evaluate programs that combined
workshops or training with on-site coaching, one provided training without follow-up
coaching (Casey et al. 2008), while one provided the on-site feedback without initial
training (Young-Loveridge 2004). Casey and colleagues (2008) describe a brief training
for teachers in the intervention condition including videotapes of teachers implementing
the activities. Teachers received all the materials needed for implementation of the
activities as well as detailed instructions. Although teachers were observed implementing
the activities, this was to ensure that the activities were taking place; there is no mention
of feedback or coaching. The program implemented by Young-Loveridge relied on
specialists to implement the early mathematics activities. Pairs of children engaged in
games and book reading with the specialist, each pair for half an hour each day (Young-
Loveridge 2004). The specialists were videotaped engaging in the activities and given
feedback on how to strengthen their approach.

Need for Focus on Professional Development Provided Both Through Education and
Training in Mathematics for Early Educators. While six of the seven studies that reported
full evaluations involved workshops or training sessions that were not part of degree
programs in higher education, Ginsburg and colleagues (2006) discuss the need for a
focus on professional development in early mathematics both within degree-granting
higher education programs and as part of preservice or in-service training that is not
credit-bearing toward an associate, bachelor or graduate degree in early childhood. In
their work to date in designing programs for different groups of early childhood
educators, Ginsburg and colleagues introduce material with different depth and
comprehensiveness for these two contexts. However irrespective of the level, they
contend that professional development in early childhood mathematics needs to include
the same components: (1) an understanding of the mathematical ideas that are conveyed
through the curriculum (which may need to be introduced or reviewed); (2) a grasp of
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children’s informal mathematics knowledge; (3) the ability to assess young children’s
knowledge and understanding in early mathematics; (4) pedagogy that is appropriate for
young children; and (5) mastery of the curriculum.

C. 2b. Study Designs. Different research designs were used in the seven evaluation
studies.

Experimental Designs. It is important to note the reliance on experimental designs in four
of the studies, some of these building in contrasts of multiple curricula or approaches.
Arnold, Fisher, Doctoroff & Dobbs (2002) used an experimental design with a
preliminary matching step. Eight Head Start classrooms were matched with respect to
whether they met for full- or part-day, morning or afternoon. One of each matched pair
was randomly assigned to the intervention condition. Child assessments and teacher
surveys were completed prior to and after the implementation of the program in both the
intervention and control group. The study by Clements and Sarama (2008) involved
random assignment to the Building Blocks curriculum, the Preschool Mathematics
curriculum, or to a control group in which teachers continued to follow their school or
centers ongoing approach to early mathematics instruction. Of 100 teachers of low-
income children in Head Start and prekindergarten classrooms, 24 were randomly
selected and then these were randomly assigned to one of the three curriculum groups. Of
an additional 20 teachers of children in mixed socioeconomic classrooms, 12 additional
teachers were randomly selected, and these were again randomly assigned to the Building
Blocks, comparison curriculum, or control group. The study by Starkey et al. (2008) was
part of the PCER program. Forty teachers in Head Start and public preschool programs
were randomly assigned to the treatment group, implementing the Pre-K Mathematics
curriculum supplemented with DLM Early Childhood Express Math software, or the
control group, pursuing the early mathematics approach already being implemented in
their programs. Random assignment occurred within blocks of teachers from Head Start
and state-funded prekindergarten in sites in New York and California.

Casey and colleagues (2008) reported on two studies, both involving random assignment
of teachers to differing curricular approaches. In Study 1, six kindergarten teachers in a
lower middle-class public school, each teaching morning and afternoon classes, were
randomly assigned to the approach combining geometry instruction and storytelling in
addition to the ongoing curriculum, or pursue the ongoing mathematics curriculum In
Study 2, four teachers teaching full-day kindergarten classes in a lower-SES community
were randomly assigned to implement the combination of storytelling and geometry
instruction, or only the geometry instruction. We note that Casey and colleagues are
reluctant to call this an experimental design because randomization occurred at the
teacher rather than the child level; however, all of the studies in this set involving random
assignment carried out the randomization at the teacher level, sometimes within blocks of
program types and sites. There was clearly wide variation across studies in terms of
numbers of teachers involved and the generalizability of results.

Quasi-experimental Designs. Three further studies used quasi-experimental designs but
with interesting variations to strengthen the design. Sophian (2004), also focusing on
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Head Start settings, compared three groups: one received the early mathematics
curriculum, one only the pre- and post- testing for the study, but one a literacy curriculum
(to hold constant the extent and nature of professional development but vary the content).
Three classrooms received each approach; these were matched on teacher credentials,
proportion of children with special needs, and attrition statistics at each center. Starkey
and colleagues (2004), studying prekindergarten classrooms ranging from low-income to
middle-income, used a successive-cohort design in which an initial cohort did not receive
the intervention and a subsequent cohort did receive the intervention. The cohort that did
receive the intervention involved classrooms with the same teachers as those in the prior
year, so classroom context and many teacher characteristics were held constant. Pre-post
assessments were carried out in the intervention group, and post-tests only in the
comparison group. The study by Young-Loveridge (2004) included two contrast groups
in addition to the intervention group. All children were in their first year of school in low-
income communities in New Zealand. While 23 children from two schools participated in
the in-school intervention (as noted earlier, working with a specialist in pairs for half an
hour a day), 83 children were in the contrast group, some from the same two schools
(within-school contrast) and some from two further schools (across-school contrast). As
no differences were found between the two contrast groups, these were combined in
analyses.

Samples. This set of studies focused heavily on children in low-income settings, though
some also tested the generalizability of results in more diverse settings. Thus, for
example, the studies by Clements and Sarama (2008) and Starkey et al. (2008) were
carried out in both Head Start and prekindergarten programs serving low-income
communities, though the study by Clements and Sarama (2008) also intentionally
included a sample involving greater socioeconomic diversity, with both low- and middle-
income families. It should be noted that two of the studies involved kindergarteners
(Casey et al. 2008; Young-Loveridge 2004). In each sample, a substantial proportion of
the children were of minority backgrounds. For example, in the study by Sophian (2004),
conducted in Hawaii, most of the children in the sample were Asian-American and
Hawaiian. In the study by Arnold and colleagues (2002), of 112 children in the sample,
45 were Puerto Rican, 44 were African-American, six were Asian and six were biracial.
In the study by Starkey and colleagues (2004), while there was substantial representation
of minority children, the low-income component of the sample had a higher proportion of
children who were African-American and Latino (32 percent and 41 percent respectively)
than the middle income component (10 percent and 7 percent). In the study by Young-
Loveridge (2004) in New Zealand, 44 percent of the children were Maori and 4 percent
Pacific Islander. The studies carried out by Casey and colleagues were conducted in
school systems in which most students were of minority racial or ethnic groups.

Inclusion of Key Outcomes. In this set of evaluation studies, child outcome measures
were consistently included, but measures of teacher knowledge and teacher skills were
not. It is important to note that two of the most recent studies include observational
measures of the quality of math stimulation and instruction in the early childhood
classroom (Clements and Sarama 2008; Starkey et al. 2008). This may have reflected a
lack of observational measures of math stimulation in early childhood settings until quite
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recently and measures development in part in response to the goals of these particular
studies. For example, the measure of fidelity of curriculum implementation in early
mathematics, and the Classroom Observation of Early Math Environment and Teaching
(COEMET), were developed as part of the ongoing work by Clements and Sarama. The
limited study of teacher knowledge and attitudes is unfortunate, given the discussion by
some researchers of limited background and sense of competence by many early
childhood educators in this area (see, for example, discussion by Ginsburg et al. 2006).
As per earlier sections in this review, we concur with the conclusion of the National
Reading Panel (National Institute of Child Health and Human Development 2000) that
measures of teacher knowledge, teacher practice, and child outcomes are all important for
assessing whether and how professional development approaches are having effects.

In terms of child outcomes, it is noteworthy that while standardized assessments were
used in some studies, in others, the researchers felt a need to develop new child
assessments to more closely reflect and measure the contents of the intervention. Thus,
for example, Sophian (2004) used a checklist reporting on children’s skills in specific
areas and a newly developed measure to provide more information about the area focused
on in the curriculum (knowledge of measurement and combinations of shapes). Starkey
and colleagues (2004) used a measure newly developed for the study, the Child Math
Assessment, to assess informal math knowledge across a range of topics. Children were
videotaped completing 16 tasks and their performance was coded based on the
videotapes. An abbreviated version of the Child Math Assessment was also used in the
PCER study focusing on early mathematics (Starkey et al. 2008). While the development
of new child assessment procedures and measures can be a lasting contribution of these
studies, the lack of data taken from nationally normed assessments limits our capacity to
relate results from the research using these measures to national samples.

C. 2c. Patterns of Findings. The seven evaluation studies consistently examined effects
on child outcomes. However there is a less consistent focus on teacher practice and on
teacher knowledge or attitudes.

Findings Regarding Child Outcomes. All seven studies evaluating approaches for
professional development in early mathematics curricula report gains on measures of
children’s math knowledge or ability. The studies are informative as to the range of child
outcomes that particular interventions did or did not affect. For example, Arnold et al.
(2002) reported significantly greater gain scores for children in the intervention group on
mathematics knowledge as well as on teacher report of children’s interest in math and
children’s self-report measures of interest in math. Casey and colleagues (2008) found
the approach of combining storytelling with geometry activities to have effects on a
closely related outcome measure but not a broader math assessment (that is, evidence of
near but not far transfer), with results concentrated in female children. The study by
Young-Loveridge (2004) found a substantial effect of the math story and games activities
intervention on young children’s numeracy, but follow-ups at six and 15 months showed
reduction in the effect over time.
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As noted above, many of the children in the study samples were from low-income and
minority families, and so positive impacts were found for children from disadvantaged
backgrounds in multiple studies. In some instances, researchers report greater gains for
minority or low-income children. For example, the study by Arnold and colleagues
(2002) reports less change for white than for Puerto Rican and African-American
children. The study by Starkey et al. (2004) found fall to spring improvements for lower-
as well as higher-income children. In the spring, the scores of the lower-income children
in the intervention group did not differ significantly from those of middle-income
children in the nonintervention group, indicating that the intervention brought lower-
income children to the level of more advantaged children not exposed to the intervention.

Findings Regarding Practice Within Early Childhood Settings. The two recent studies
examining effects of early mathematics curricula on the classroom environment and
teaching practices resulted in mixed findings. On the one hand, the study by Starkey and
colleagues (2008), while showing impacts on children at the end of the prekindergarten
year on two math assessments, nevertheless showed no evidence of group differences on
the Early Childhood Environment Rating Scale-Revised, the Arnett measure of the
emotional tone of teacher interactions, or the Teacher Behavior Rating Scale, including
the component of the scale focusing on Math Concepts. However, the study by Clements
and Sarama (2008) found differences by group on the Classroom Observation of the
Early Mathematics Environment and Teaching (COEMET) scale, with the environments
of classrooms randomly assigned to use the Building Blocks curriculum as well as the
Preschool Math Curriculum showing stronger math environments than the control group
classrooms. In addition, scores on the observational measure were higher for Building
Blocks classrooms than for Preschool Math Curriculum classrooms. Scores on the
COEMET helped to explain children’s gain scores on the child assessment.

Findings Regarding Teacher Knowledge, Attitudes and Skills. The one study reporting on
the effects of professional development on teacher knowledge, attitudes and skills
(Arnold et al. 2002) focused on one of the interventions of briefest duration (a two-hour
workshop with brief weekly follow-up visits). This study found that teachers in the
intervention group reported significant increases in their liking for and sense of
competence in the teaching of math from pre- to post-test and had higher scores at post-
test than teachers in the nonintervention group.

Across this small set of studies, a low “dosage” of professional development as well as a
greater dosage was reported to be associated with positive effects on child outcomes, and
as noted, the brief dosage also resulted in positive changes in teacher attitudes about
teaching math. Why might even a brief dosage of professional development with
frequent but brief follow-up provide the basis for improved child outcomes? It is not
possible to identify one specific source for this pattern with the information given, but a
number of possibilities can be offered. As noted above in the section of this review on
preparation of early educators for instruction in early language and literacy, a small
dosage of professional development may be appropriate if the curriculum or set of
activities is limited in complexity or scope. In addition, it is possible that particularly in
the domain of early mathematics, meaningful input even in a low dose is a marked
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improvement to prior educator knowledge. This may be particularly true if educators
have limited background or do not feel a great sense of competence in mathematics. In
addition, multiple studies noted that in the absence of the intervention, most programs
were providing extremely limited input in math. Thus the control groups against which
the intervention groups were being compared were nearly a no-treatment control. Even a
limited amount of professional development may provide a basis for group differences
given the nature of the control groups.

Each of the evaluation studies described a curriculum that had clear, well-articulated
goals and objectives and that was explicitly linked to research. For example, Clements
and Sarama (2008) followed a carefully developed sequence of steps for developing and
then testing a curricular approach, and the work of Starkey and colleagues (2004) built on
the NCTM standards. While more limited in focus, the approach taken by Sophian was
developed based on research findings indicating that children had difficulties with the
concept of alternative units of measurement. In each of these studies, a specific set of
activities had been developed for children to engage in, focusing on the topic(s) covered
by the curriculum or integrating topical areas at increasing levels of complexity across
activities. Training on the curriculum always involved a manual and practice in
implementation of the activities. Substantial effort appeared to focus on assuring that the
activities would be engaging to young children.

It is impossible to evaluate the content of the activities and manuals from the research
reported. However, a consistent pattern emerges of a carefully planned foundation for
professional development in terms of goals, manuals and curricular materials.

C. 2d. Implementation of Professional Development. In this section we turn to issues in
the implementation of professional development that were evident across the studies
focusing on early mathematics.

Consistent Implementation of Approaches Involving Individualized Support and
Feedback in the Workplace. A key element that was consistent across most of the
programs evaluated by the studies in this section of the review and that may have
contributed to improved mathematics outcomes for children is a design that involved a
workshop or days of training with on-site follow-up. The prevalence of follow-up
observations of the teachers implementing the activities or curriculum, in almost all
instances accompanied by feedback on implementations, raises the possibility that in
addition to presenting curricular materials and background information, support and
feedback regarding classroom practices improves implementation. These studies also
raise the possibility that for sustained implementation of a curriculum, it may be
important that the on-site component of professional development occur periodically
throughout the period of the program.

Matching Comprehensiveness of Professional Development Approach with the
Comprehensiveness of the Curriculum. It is important to note that the interventions
involving more comprehensive curricula incorporated professional development with
more elements. In particular, these programs more consistently provided teachers with
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background such as explanations of the mathematics concepts in the curriculum,
grounding in young children’s early mathematics development, and approaches to
assessment of children’s mastery of the concepts in the curricula. This pattern is
consistent with the summary above for early educator preparation for instruction in
language and literacy, with more comprehensive professional development
accompanying more comprehensive curricula. As noted in the earlier section as well, this
matches with discussions of professional development needs for teachers in K-12 by
Joyce and Showers (2002), who note that those planning professional development
should judge the complexity of the instructional approach that teachers are being asked to
implement and match the comprehensiveness of the professional development to the
complexity of the instructional approach.

Ginsburg and colleagues (2006), however, describe multiple sources of resistance to
comprehensive professional development in early mathematics. They note that an
unstructured approach toward early childhood teaching may result in resistance to the
introduction of the systematic content of an early mathematics curriculum. For other
teachers, a didactic approach toward instruction may result in resistance to an approach
involving children learning through the structuring of activities and materials rather than
direct instruction. They note that early childhood educators may also resist
comprehensive professional development in early mathematics when they have limited
understanding of or confidence about mathematics concepts.

Potential Importance of Including Supervisors or Directors Along with the Educators
Themselves. While not covered systematically across the set of evaluation studies, the
intervention approach developed by Ginsburg and colleagues (2006) raise the further
issue of the potential importance of including site supervisors or center directors in
professional development rather than instructing individual teachers in isolation. Their
workshop approach for in-service training evolved to include a summer workshop for the
leaders in centers in order to assure their “buy in” and ongoing supervision. One of the
early mathematics evaluation studies called attention to the potential importance of
including all instructional staff members in Head Start in a professional development
intervention (Sophian 2004).

In sum, while it is not yet possible to make causal attributions about particular features of
the professional development as underlying positive outcomes in young children’s math
achievement, features that can be considered potential contributors in this set of studies
include: well-articulated and research-based curricular goals; the availability of a manual
and set of activities for implementing the curriculum; the match between
comprehensiveness of the curriculum and extensiveness of professional development;
and an approach to professional development that includes supervisors and provides on-
site follow-up to educators.

C. 2e. Sustainability of Effects. Only two of these studies included findings pertaining to
whether effects on child outcomes in mathematics were sustained. Young-Loveridge
(2004) found that while effects of the pairs of children engaging in math stories and
activities with a specialist for half an hour a day had substantial effects on children’s
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numeracy immediately after the intervention, persisted through 15 months but diminished
in size. The PCER study of early mathematics by Starkey and colleagues (2008) found
evidence of greater growth on two measures of early mathematical skills by children in
the treatment group at the end of the prekindergarten year but found no evidence of
effects persisting into kindergarten. It is noteworthy that the focus of these examinations
of sustainability is on impacts on children, not on whether professional development for
early mathematics resulted in improved or sustained teacher knowledge or skill.

C. 3 Child Social Behavior

C. 3a. Overview of Studies Reviewed.

This section of the review will focus on studies that evaluate approaches to strengthening

early childhood professional development in the area of child social behavior.

Table 3. Characteristics of Child Social Behavior Studies Reviewed

Study o . Outcome Areas
itation Design* -
Number e €519 Examined'
Quasi- P/P P/P
Exp With Without | Desc EK EP | CO
Exp
Comp Comp
Brigman, Lane, Switzer, Lane,
1 & Lawrence (1999) X v
2 Denham & Burton (1996) X v
Domitrovich, Cortes, &
3 Greenberg (2007) X v
4 Franyo & Hyson (1999) X v
Girolametto, Weitzman &
5 Greenberg (2004) X v v
6 Gowen (1987) X v v
Hendrickson, Gardner,
! Kaiser & Riley (1993) X v v
Lynch, Geller & Schmidt
8 (2004) X v
Raver, Jones, Li-Grinning,
9 Metzger, Champion, X v
& Sardin (2008)
10 Reynolds & Kelley (1997) X v v
11 Rhodes & Hennessy (2000) X v v
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Table 3. Characteristics of Child Social Behavior Studies Reviewed (Continued)

Study o S Outcome Areas
Number Claien DESIT Examined'
SuEs P/P P/P
Exp Exp With Without | Desc EK EP | CO

Comp Comp
12 Schottle & Peltier (1996) X v

Webster-Stratton, Reid,

13 & Hammond (2001) X v v
Webster-Stratton, Reid

14 & Hammond (2004) X v v

Total studies reviewed : 14 8 2 1 3 0 3 7 11

(*Exp= Experimental, Quasi-Exp= Quasi-Experimental, P/P With Comp= Pre-Post with comparison group, P/P Without Comp= Pre-Post without
comparison group, D= Descriptive; EK= Educator Knowledge, EP= Educator Practice, CO= Child Outcomes)

Two Foci of Professional Development Approaches in This Area. A key distinction in this
body of work is that some approaches focus on strengthening early childhood
professionals in working with young children in preschool settings who already show
serious problems in their social behavior, such as oppositional defiant behavior (Webster-
Stratton, Reid, and Hammond 2004) or social withdrawal (Hendrickson et al. 1993),
while other approaches focus on helping all children develop better social skills (Brigman
et al. 1999).

A 1999 literature review by Bryant and colleagues (Bryant et al. 1999) points to the
potential importance of intervening with young children already showing behavior
problems. They summarize evidence of great stability in behavior problems from the
preschool period into adolescence. Therefore, practices that can diminish early behavior
problems may help to prevent the later emergence of serious behavioral problems that
may contribute to juvenile delinquency. Indeed, Bryant and colleagues note that long
term follow-up studies of comprehensive early childhood interventions, such as the
Abecedarian project, provide evidence of reductions in delinquency.

Early childhood educators themselves place a high priority on learning how to manage
behavior positively within the classroom. Disruptive behavior in early childhood
classrooms detracts from learning experiences not only for the child exhibiting the
negative behavior but also for the class as a whole. More recent work makes an explicit
link between young children’s social skills and learning in the classroom. For example,
Bodrova and Leong (2006) note that improved self-regulation for all children in a
classroom leads to greater engagement in activities that foster learning.

Despite the potential importance of strengthening early childhood educators’ ability to
address problem behaviors and to foster stronger social competence in all children,
Bryant and colleagues noted limitations in the research on effective approaches. These
included:

e A focus on older children but few studies of interventions for preschool-age
children;
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e Small samples in the evaluation studies;

e A focus on aggressive and disruptive behavior but not strengthening social
behavior in all children;

e Methodological problems in this body of work, including lack of experimental
evaluations; focus on children in middle class families rather than diverse
samples; limited use of direct observation of child behavior; and a lack of
examination of whether effects are sustained.

Of particular importance, Bryant and colleagues noted that only a handful of
interventions trained early childhood educators on working with children with behavior
problems, with a much greater emphasis on working with parents on these issues.

The present review found promising work in this area that helps to address both the
substantive and methodological concerns raised by Bryant and colleagues. As
summarized below, this work includes a number of recent studies in which early
educators are prepared to strengthen the social development of all children rather than
only those with behavioral problems, experimental evaluations of training for teachers to
work with children, and inclusion in studies of diverse samples of children.

Studies Focusing on Professional Development Aimed at Improving Children’s Social
Behavior. Fourteen studies were identified involving early childhood professional
development focused on improving children’s social behavior. Ten of these focused on
strengthening the social skills of all of the children in an early childhood classroom,
though sometimes in combination with management of disruptive behavior (Brigman et
al. 1999; Denham and Burton 1996; Domitrovich, Cortes, and Greenberg 2007; Franyo
and Hyson 1999; Girolametto, Weitzman, and Greenberg 2004; Gowen 1987; Lynch,
Geller, and Schmidt 2004; Raver et al. 2008; Rhodes and Hennessy 2000; Webster-
Stratton, Reid, and Hammond 2001).

Among those studies focusing on strengthening children’s social behavior, there was a
range in terms of the specific aspect of social development that the professional
development emphasized. These included children’s listening and attending skills
(Brigman et al. 1999), their engagement with peers (Girolametto, Weitzman, and
Greenberg 2004), time spent in play (Gowen 1987), understanding emotions, and
interpersonal cognitive problem solving (Denham and Burton 1996; Domitrovich, Cortes,
and Greenberg 2007), and general social behavior or competence (Rhodes and Hennessy
2000; Brigman et al. 1999; Lynch, Geller, and Schmidt 2004; Webster-Stratton, Reid,
and Hammond 2001). One study focused on teachers’ understanding of variations in
children’s temperament and acceptance of a range in children’s behaviors and expression
of feelings (Franyo and Hyson 1999). Another focused on teachers’ ability to foster an
emotionally positive classroom climate (in addition to managing disruptive behavior)
(Raver et al. 2008). In some instances, the basis in the research for focusing on a
particular aspect of social development was not fully articulated. For example, it is not
clear that increasing the sheer frequency of engagement with peers among children not
showing social withdrawal yields an outcome with long-term benefits.
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Studies Focusing on Professional Development for Working with Children Already
Showing Problem Behaviors. Four studies focused on strengthening early educators’
approaches for working with children already showing problem behaviors. Three out of
the four focused on aggressive behavior (Reynolds and Kelley 1997; Schottle and Peltier
1996; Webster-Stratton, Reid, and Hammond 2004). However one focused on socially
withdrawn children (Hendrickson et al. 1993).

The professional development approach in this set of studies often involved a
combination of workshops with on-site consultation. For example, Webster-Stratton and
colleagues (2004), in implementing and evaluating professional development focusing on
working with children with oppositional defiant disorder, provided teachers with four
days of training in a clinic setting followed by two meetings with staff therapists at the
school to develop an individual behavior plan for the child. The four days of training
emphasized effective management of misbehavior in the classroom, developing positive
relationships with the students with oppositional defiant disorder, and fostering social
skills in everyday school settings. The study by Girolametto and colleagues (2004),
which describes an approach to helping teachers extending children’s play through
nondirective verbal supports, involved three group sessions of two and a half hours each
complemented with three sessions in the day care center involving videotaping caregiver-
child interaction in the classroom followed by the discussion and the provision of
individual feedback. There was variation in the intensity and structure of on-site
consultation. For example, Raver and colleagues (2008) hired mental health consultants
to coach teachers one morning a week, providing feedback and stress reduction, and
providing direct one-on-one services to children. In contrast, Gowen (1987) provided two
trainers for informal consultation as needed. Exceptions to the pattern of workshops with
some type of follow-up in the early educators’ workplace included reliance on the
workshop format without follow-up observation or consultation (e.g., Franyo and Hyson
1999), and participation in 120 hours of professional development of which 90 hours
involved in-class instruction and 30 hours involved teachers observing in other
classrooms (Rhodes and Hennessy 2000).

C. 3Db. Study Designs and Methodology. The professional development approaches in this
set of studies were evaluated using a range of evaluation designs. More recent studies
tended to be more likely to use experimental designs.

Experimental Evaluations. Progress beyond the review by Bryant and colleagues is
clearly indicated by the fact that eight of the studies involved experimental evaluations
(Brigman et al. 1999; Franyo and Hyson 1999; Girolametto, Weitzman, and Greenberg
2004; Webster-Stratton, Reid, and Hammond 2004; Domitrovich, Cortes, and Greenberg
2007; Lynch, Geller, and Schmidt 2004; Raver et al. 2008; Webster-Stratton, Reid, and
Hammond 2001). There were delayed post-tests in each of these in order to assess
maintenance of outcomes.

Quasi-Experimental and Pre-Test Post-Test Designs. Three studies involved non-

experimental evaluations with pre- and post-tests for both a program and comparison
group (Rhodes and Hennessy 2000; Schottle and Peltier 1996; Denham and Burton
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1996). One study involved the articulation of target levels for the desired teacher
behaviors, and evaluation of whether the targets were achieved (Gowen 1987). Finally,
two studies involved studying behavior change over time in small samples of teachers
and students as the teachers underwent training. In the study by Hendrickson et al.,
(1993), this sometimes involved multiple baselines (tracking child behavior during a
withdrawal phase).

Samples. A number of these programs of professional development focused on settings
with low-income children (Gowen 1987; Schottle and Peltier 1996; Brigman et al. 1999;
Domitrovich, Cortes, and Greenberg 2007; Lynch, Geller, and Schmidt 2004; Raver et al.
2008; Webster-Stratton, Reid, and Hammond 2001), while others involved a wide range
in terms of socioeconomic status (Franyo and Hyson 1999; Reynolds and Kelley 1997;
Rhodes and Hennessy 2000; Webster-Stratton, Reid, and Hammond 2004). The study by
Hendrickson and colleagues (1993) focused on socially withdrawn children who also had
disabilities. Although many of the studies focused on children from ages 3 to 5 years old,
there was a range in targeted age groups. It is important to note that the study by Schottle
and Peltier (1996) focused on slightly older children, participating in kindergarten
through third grade, and Gowan (1987) included classrooms with children whose ages
ranged from 7—62 months.

Outcomes Examined. It is not surprising, given the focus of these programs of
professional development on improving child social behavior, that nearly all studies
included measures of child behavior. These varied, however, according to the particular
aspect of social behavior the program emphasized (for example, attending, extent of peer
interaction, engagement in play, amount of aggressive behavior, social competence,
overall social behavior). Teacher practice was more often a focus of these evaluation
studies than teacher knowledge or attitudes, with the emphasis again varying by program
focus (and including verbal supports for peer interaction, nondirective verbal interactions
supporting children’s play, positive relationships with children, detachment in
interactions with children, and teacher management of child misbehavior). Teacher
attitudes and knowledge were the focus of the study in which teachers were trained with
the intent of extending their knowledge about temperament and attitudes of acceptance of
a range of child behaviors (Franyo and Hyson 1999), and in which the training focused
on the importance of children’s play and of nondirective verbal facilitation of play
(Gowen 1987).

Methodological Issues. While it is clear that recent interventions and evaluations have
made important progress in terms of focus on all children in addition to those showing
problem behaviors, greater reliance on experimental evaluation, and inclusion of children
from diverse backgrounds, some methodological issues remain. A concern raised by
Bryant and colleagues was small sample sizes. Thus it is encouraging that a number of
recent studies involve larger samples (Franyo and Hyson 1999; Webster-Stratton, Reid,
and Hammond 2004; e.g., Brigman et al. 1999; Domitrovich, Cortes, and Greenberg
2007; Lynch, Geller, and Schmidt 2004). However, even though the sample size of
children in a number of the reviewed studies may be larger than those in the past, they are
still relatively small when the nested nature of the data (children within classrooms
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within centers within programs) is taken into account. The use of multilevel modeling
(e.g. hierarchical linear modeling) has been suggested when behavior of individuals
within organizations are studied (Davidson et al. 2002). However, none of the studies
reviewed here used a nested design.

Other remaining methodological issues in this set of studies include reliance on a single
observer who was not blind as to experimental and control group (Rhodes and Hennessy
2000), reliance on teacher ratings as the sole source of data on children’s behavior
(Lynch, Geller, and Schmidt 2004), non-equivalent experimental and control groups
(Webster-Stratton, Reid, and Hammond 2001), a need for further clarification of the
program of professional development (Hendrickson et al. 1993), focus only on teacher
attitudes and knowledge without complementary measures of teacher practice or child
outcomes (Franyo and Hyson 1999), and unexpected patterns of development reported
for children in a control group (lack of progress from fall to spring in complexity of play
and peer interactions) (Rhodes and Hennessy 2000). In some instances there was limited
sample description. For example, Girolametto and colleagues (2004) provide no
information on the socioeconomic status of families participating in their study. One of
the most rigorous evaluations, the study by Webster-Stratton and colleagues (2004) had a
limitation for current purposes that was not rooted in problems with design or
measurement (which were quite rigorous and well described). This study aimed to
evaluate whether training teachers in working effectively with children with serious
behavior problems would augment training of parents and children. Among five groups
to which families were randomly assigned, none involved teacher training alone. This
study can address the question of whether the groups that had teacher training in addition
to other forms of intervention had better outcomes than the other forms of intervention
alone but not whether teacher training in and of itself is effective. A strength of some
more recent studies is the ethnic diversity of children included (Domitrovich, Cortes, and
Greenberg 2007; Lynch, Geller, and Schmidt 2004; Webster-Stratton, Reid, and
Hammond 2001).

C. 3c. Patterns of Findings. In this section we describe findings first in studies focusing
on strengthening professional development of early educators to work with children
showing behavior problems, and then to findings from studies focusing on preparation to
strengthen social skills in all of the young children in a classroom or group.

Findings from Studies Focusing on Children Already Showing Behavior Problems.

There was evidence of positive outcomes for each of the professional development
approaches that involved increasing teacher effectiveness in working with children with
behavior problems (either disruptive or withdrawn). These programs all had the common
element of a clearly articulated set of specific practices for reducing behavior problems
and enhancing positive peer interaction. All of these programs also included an on-site
component in which teachers worked with consultants to develop plans for individual
children and received feedback on their practices. The on-site work was explicitly aimed
at helping to assure fidelity of implementation in a number of programs; for example, on-
site videotaping of the coaching was used to verify fidelity of implementation in the study
by Hendrickson and colleagues (1993). There were also instances in which goals were set
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jointly by the teacher and coach or expert during the on-site work (Schottle and Peltier
1996).

Findings From Studies Focusing on Improving All Children’s Social Skills and Behavior.
Most of the studies that focused on improving children’s social skills and behavior found
some positive impacts. For example, Domitrovich and colleagues (2007) found that
intervention children, compared with those in the control group, had a larger emotion
receptive vocabulary, were more accurate in identifying feelings, and showed less anger
attribution bias (effect sizes ranged from d = .28 - .40). Franyo and Hyson (1999) report
an increase in early educator knowledge following the workshop on child temperament.
However, there was no evidence of a change in teacher attitude of acceptance of the
range of child behaviors. The experimental evaluation of the Ready to Learn curriculum
(Brigman et al. 1999), for which training involved two full-day workshops with three
half-day follow-up workshops, resulted in better scores on observed attending behavior
and teacher report of child social behavior. The 120 hours of training provided in the
study by Rhodes and Hennessy (2000) was reported to result in increased observed
positive relations of teachers with children, diminished teacher detachment, and increased
complexity of child social play and play with objects. However, as noted, there are
concerns in this study with respect to observations being carried out by observers not
blind as to group and because children in the control group did not make progress as one
might expect during the course of a school year.

The hypothesis that emerges from the evaluations of professional development with the
aim of improving broader social behavior is that with broader goals comes the need for
the provision of more background on children’s development and thus more extensive
course work or training. However there is still an implication in the work that specificity
of goals in terms of desired teacher behavior, and on-site work to provide feedback and
assure fidelity, contribute to positive outcomes.

C. 3d. Implementation of Professional Development. We have noted that a number of the
professional development approaches in this area involved combining training with
individualized feedback and support in the workplace. Several additional implementation
issues emerge in this set of studies, some for the studies focusing on early educator
approaches with children who already show behavior problems, and some for the studies
focusing on early educator approaches to strengthening all children’s social skills.

Variation in emphasis on the provision of background knowledge. There was variation
across programs focusing on strengthening early educators’ work with children showing
behavior problems in terms of emphasis on background knowledge. Some programs
placed much greater emphasis on providing background and context regarding children’s
behavioral development and effective behavior management (Webster-Stratton and Reid
2004) while others focused more narrowly on the development of individual plans for
children and provision of individualized on-site work with early educators without the
provision of background knowledge and context (Schottle and Peltier 1996; Reynolds
and Kelley 1997). Because measures and follow-up periods vary across studies, it is
impossible to conclude whether the provision of more in-depth information to teachers

67



resulted in larger or more sustained changes in teacher practice or the ability to approach
a wider range of specific behavior problems effectively. This is an important issue for
further focus.

Dosage. In the studies focusing on strengthening early educators’ professional
development regarding the social skills of all children, the programs involving greater
intensity or duration were reported to have positive effects for teachers and children.
These also tended, however, to involve the implementation of more specific curricula or
classroom approaches, so it is difficult to disentangle specificity of approach from
dosage.

Level of Expertise of Provider of Professional Development. The level of expertise of the
provider of professional development varied across these studies. For example, a skilled
clinician provided the professional development in the work of both Raver and colleagues
(2008) and Webster-Stratton and colleagues (2004), and a behavior management
consultant provided the on-site training and coaching in the work of Schottle and Peltier
(1996). However, the background of the provider of professional development did not
appear to be as extensive in other approaches (e.g., Reynolds and Kelley 1997). In some
cases, coaches were program administrators or other supervisory staff members who were
selected to participate in the intervention (e.g. Domitrovich, Cortes, and Greenberg 2007;
Lynch, Geller, and Schmidt 2004). It is difficult to isolate the importance of the expertise
of the provider of professional development given other differences across these studies,
for example in outcome measures used and study design.

C. 3e. Sustainability of Effects. Several of the studies in this set included delayed post-
tests to examine sustainability of effects. However the duration of the delay varied as did
the outcome examined. At one extreme, Franyo and Hyson (1999) found sustained
changes in knowledge about child temperament four weeks after a workshop providing
training on this topic. Perhaps more impressive is evidence of sustained improvement in
the behavior of children with conduct disorders into a new school year in the set of
studies reported by Webster-Stratton and colleagues (2004; 2001). Further work looking
explicitly at sustainability would contribute to the rigor of this body of work.
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V: Approaches to Strengthening the Overall Quality of Early Care and Education
Settings

In this section of the review we focus on the research on approaches to professional
development that aim to improve the overall quality of early care and education settings.
Two approaches are distinguished: those that provide professional development on
comprehensive curricula, integrating multiple developmental domains rather than
focusing on