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Executive Summary
Synthesis of IES Research on Early Intervention and Early Childhood Education
The purpose of this synthesis is to describe what we have learned from research grants on early
intervention and childhood education funded by the Institute of Education Sciences (IES)
National Center for Education Research and National Center for Special Education Research and
published in peer-reviewed outlets through June 2010. This synthesis is not intended to be the
typical research review, which provides a broad overview of research in a field. Rather, it looks
across the projects that IES funded to determine what has been learned and to suggest to the field
avenues for further research to support improvements in early childhood education in our
country.
It is important to contextualize this report. Soon after it was founded, IES launched a broad range
of research programs to better understand the links between early childhood education, early
intervention, and children’s learning and development; develop more powerful interventions for
improving child outcomes; rigorously test the impact of programs, practices, and policies on
child outcomes; and develop and validate assessment measures for use with young children.
Among these research programs are those that focus on improving developmental outcomes and
school readiness for young children with or at risk for disabilities. In the synthesis report
accompanying this Summary, we give special attention to summarizing what has been learned
about early childhood classrooms as contexts for development and learning, the kinds of
instructional practices and curricula that appear to be efficacious for enhancing children’s
development and learning, and approaches for improving teachers’ and other practitioners’ (e.g.,
speech, occupational, or physical therapists) instruction, given hypothesized linkages between
instructional quality, instructional effectiveness and children’s learning.
To support the development of this report, IES identified its research grants relevant to the topic
and gathered the peer-reviewed journal articles and chapters produced under these grants. IES
staff consulted with its grantees to confirm that all peer-reviewed articles emerging from these
projects and published or in-press by June 2010 were identified. The articles and chapters were
then provided to a panel that included four nationally-recognized experts in early childhood
education. Through several conference calls, panel members decided on the focus and organizing
themes for the synthesis. The written report reflects their expert judgment as to the contributions
of the reviewed articles and chapters toward advancing knowledge and practice in early
childhood education.
The panel identified a number of notable contributions of IES-funded research projects to
understanding early childhood education and interventions intended to improve early education.
These contributions reflect four areas of inquiry by IES-supported researchers: research related
to early childhood classroom environments and general instructional practices; research related
to educational practices designed to impact children’s academic and social outcomes; research
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related to measuring young children’s skills and learning; and research related to professional
development for early educators.
Below, we provide a summary of contributions to the knowledge base in early childhood
education and intervention produced by IES-funded research across these four focal areas.

Research related to early childhood classroom environments and general instructional
practices
A considerable volume of work supported by IES research investments has focused on
improving understanding of teaching and learning as it occurs in early childhood programs; such
work is important for helping us to identify those features of classrooms that are reliably
associated with children’s achievements. IES-supported research has furthered our understanding
of early childhood classroom environments and general instructional practices by making the
following seven contributions to the literature.
First, IES-supported research shows that there are critical associations between features of prekindergarten classrooms, such as the quality of teacher-child interactions and the nature of
teachers’ feedback to children, and positive children’s outcomes. For instance, the extent to
which teachers are observed providing emotional support to children in their classroom is
positively associated with children’s growth in social competence. Second, research findings
show that parents’ and teachers’ support for children’s learning contributes to young children’s
outcomes. As an example, one study showed that the extent to which parents were involved in
their children’s schooling and their perceptions about their children’s teacher were related to
their children’s academic and social competence. Third, research findings show that participation
in higher-quality classroom environments is associated with improved learning outcomes for
young children. IES-supported research found that children within classrooms characterized by
relatively high levels of emotional support and instructional support show greater growth over an
academic year on measures of academic and social development. Fourth, IES-supported research
indicates that children enrolled in early education settings exhibit great variability in their skills
and risk factors. Such work may be important for considering how early instruction can be
differentiated to meet the diverse needs of children with early education settings. Fifth, IESsupported work demonstrates that there is a need to improve characteristics of the classroom
language environment. This work suggests that children in preschool classrooms may be exposed
to few exemplars of advanced linguistic content, such as challenging questions, which may
inhibit language-development opportunities. Sixth, and relatedly, studies show that the content of
early childhood education may be relatively constrained with respect to provision of math- and
science-oriented instruction; in turn, children’s potential for increasing their knowledge of math
and science concepts within the preschool classroom may be limited. Seventh, IES-supported
work shows that the composition of preschool classrooms may influence children’s learning.
Optimal classrooms may be those in which children have the opportunity to learn from peers
with advanced skills, as suggested in one study.
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Research related to educational practices designed to impact children’s academic and
social outcomes
In the field of early childhood education, teaching professionals are pressed to use researchbased practices, particularly in the areas of language, literacy, mathematics, cognition, and social
skills. For this to occur, there must be a body of work identifying those practices that are likely to
have positive impacts on children’s development if applied in the classroom. This work might be
directed towards developing and testing new, innovative practices targeting certain areas of
learning (e.g., math, science), or it might be directed towards documenting the effects of
commonly used practices or curricula. A substantial volume of IES-supported work contributes
to developing and testing new or accepted practices, resulting in 13 separate contributions to the
literature noted in this report. These contributions fall into three focal areas.
First, IES-supported work identified specific practices that teachers can use to improve
children’s language, literacy, mathematics, cognitive (i.e., abstract reasoning), and social skills.
For instance, researchers identified specific ways that teachers can read books to children to
improve literacy skills, and specific types of activities (e.g., board games) that teachers can use
to improve mathematic skills. At the same time, researchers also identified some commonly used
programs that appear to have little impact on children’s skills. Second, some IES-supported work
focused specifically on developing and testing practices that may be used with special
populations of children, such as those at-risk for reading difficulty, those with problem
behaviors, and those with sensory disabilities (e.g., hearing loss). This work is important for
supporting the development of all children in the classroom and appropriately differentiating
instructional approaches. Third, IES-supported work examined the use of tiered approaches to
supporting instruction, commonly referred to as response-to-intervention (RtI). For instance,
study findings show that RtI may be an appropriate approach for supporting children’s early
math development.

Research related to measuring young children’s skills and learning
The development of valid and reliable measures of children’s skills and learning, for use by
educators or members of the research community, is an important scientific pursuit. For instance,
research examining the association between specific features of classroom environments, such as
the quality of instruction, and children’s language development must validly and reliably
represent the classroom environment and children’s learning in some way. IES-supported
researchers made three notable contributions related to the measurement of children’s skills and
learning.
First, research findings show that some measures commonly used in the early childhood
community may not provide reliable information about children’s skills. Such findings show the
importance of conducting ongoing evaluations of measures commonly used, and also point to the
need for new measures to be developed that provide reliable information. To this end, a second
contribution of note is that IES-supported research generated new tools that can reliably and
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validly describe children’s growth and learning in key areas. These include screening tests that
can reliably show which children may benefit from supplemental or specialized interventions in
reading. Third, research has focused on the use of progress monitoring and data-based decision
making tools that might improve teachers’ instructional practice. This line of research considers
how dynamic tools that monitor children’s growth over time can be used by teachers to
individualize instruction in key areas.

Research related to professional development for early educators
A growing volume of work, including work supported by IES, is systematically identifying how
professional development may be used to improve instruction in early childhood settings. The
need for improvement is warranted not only based on descriptive evaluations of the need for
improved quality of instruction in many early education settings, but also to ensure that early
childhood educators have access to the most up-to-date information about effective practices and
programs. As IES-supported researchers continue to expand what is known about early
childhood, this knowledge must be shared in effective ways with educators. This report
identified three ways in which IES-supported research contributed to what is known about
professional development for early educators.
First, study findings show that classroom instruction can be improved by providing professional
development to teachers. Improvements in instruction may be seen in general measures of the
instructional environment or in more focal ways, such as teachers’ use of assessment data to
design individual instruction. Second, and as importantly, study results show that professional
development impacts are seen not only in what teachers do in their classrooms but also in what
children are learning. As an example, children’s literacy development benefits when teachers
receive professional development coursework focused on improving their literacy instruction.
Third, IES-supported work made important contributions to showing how technology can be
used as a mechanism for the professional development of teachers. Technology provides a
mechanism for helping teachers observe their own practices (via video analysis), for working
distally with coaches, and for monitoring children’s progress using hand-held digital
technologies.
The research, practice, and policy communities have learned a lot about effective educational
practices through IES-supported research. For instance, this body of work identified specific
practices that teachers can use to improve children’s learning in key areas, and has also identified
effective ways to support teachers through professional development.
The authors of this report also assert that there is much more that needs to be learned to ensure
that early education settings are as effective as they can be as the entry point for many children to
arrive into formal schooling. For instance, there is a great need for improved understanding of
the most effective ways to intervene with children who live in very challenging circumstances or
who are learning multiple languages at once. Moreover, there is a still a pressing need to learn
more about the practices and curricula commonly employed in early education settings,
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particularly the conditions under which these are most effective. Many of the practices studied in
IES-supported work likely work in some settings, but not all, and for some children, but not all.
In our view, important questions for early education research include:
What are the crucial features of high quality early childhood education? More evidence is
needed about the relationship between specific features of classroom quality and children’s
development and learning in specific domains. We know little about minimum thresholds of
classroom quality that are necessary to optimize learning. Research is needed that will help us
identify when and what kinds of investments in quality improvement are likely to have the
biggest impact on children’s learning and development.
Which instruction is most effective for which children and under what circumstances? More
evidence is needed about aspects of effective instruction for young children, including children
with significant learning needs. What are the most effective and efficient approaches for
improving children’s attention and self-regulation, and promoting their language, literacy,
mathematics, and science learning to establish the foundations for success in the elementary
grades? What adaptations are needed so that instruction is effective for every child? Also, many
important issues remain to be addressed about effective and efficient interventions with children
who demonstrate learning difficulties. In addition to the continued development of effective,
individualized interventions, further attention is needed to the development of assessment tools
that can be used quickly and reliably to monitor preschool children’s progress in academic and
social learning domains, and which can sensitively and specifically identify future academic
risks.
How do we effectively and efficiently support teachers in improving their instruction? While
we have learned a lot about effective instructional practices, we know much less about effective
strategies for helping teachers to improve the quality of their classrooms and the instruction that
they provide. This remains an important target for future research.
Research in early education and early intervention, supported by IES, has made substantial and
significant contributions to our understanding of effective practices for enhancing the learning
and development of our youngest and most vulnerable citizens. Importantly, much of this work is
ongoing and is not included in this report. In the next decade, due in part to these IES-supported
efforts, our understanding of early childhood education will expand exponentially. In our
opinion, it is important that periodic compilations of these accumulating findings, such as that
presented here, are undertaken; this is important for cataloging advances in what we are learning
as well as areas in which we must continue to improve our understanding. Rigorous research that
addresses important questions about approaches for promoting children’s development and
learning can provide educators (and other public consumers of education) with important
guidance regarding the scientific bases for practices and policies currently in place, or under
consideration for adoption.
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Preamble from the Institute of Education Sciences
In 1999, the National Research Council published a report on the state of education research in
the United States. The panel concluded,
One striking fact is that the complex world of education—unlike defense, health care, or
industrial production—does not rest on a strong research base. In no other field are
personal experience and ideology so frequently relied on to make policy choices, and in
no other field is the research base so inadequate and little used.
National Research Council (1999, p. 1)
Three years later with the passage of the Education Sciences Reform Act of 2002, Congress
established the Institute of Education Sciences (IES) and charged it with supporting rigorous,
scientifically valid research that is relevant to education practice and policy. To meet this charge,
IES established long-term programs of research that focused on topics of importance to
education practitioners and leaders (e.g., reading, teacher quality, education systems), clearly
specified methodological requirements for projects, and established a scientific peer review
system for reviewing grant proposals.
Since 2002, IES’ National Center for Education Research has funded a broad range of work
targeted toward providing solutions to the education problems in our nation. In 2006, IES’
National Center for Special Education Research began funding a comprehensive program of
special education research designed to expand the knowledge and understanding of infants,
toddlers and children with or at risk for disabilities. In both IES Centers, the funds are provided
for exploratory research, development of education interventions, development and validation of
measurement instruments, and evaluation of the impact of interventions. Exploratory research
examines the relations between education outcomes and malleable factors (i.e., factors that can
be changed, such as child behaviors, teacher practices, school management strategies), as well as
the mediators and moderators of those relations. Exploratory research can inform the
development of new education interventions or identify those interventions that are associated
with better education outcomes and should be rigorously evaluated. Development and innovation
projects are intended to create potent and robust interventions that may be effective for
improving education outcomes. Development research is important because we have not yet
solved old problems (e.g., closing achievement gaps), and we continue to face new challenges
and opportunities (e.g., integrating new technologies into education systems). In addition to
developing interventions, IES supports research to develop and validate measurement
instruments, including screening tools, progress monitoring instruments, measures of child
outcomes, and assessments of teachers’ and administrators’ knowledge and skills.
A critical component of IES research has been rigorous evaluation of the impact of programs,
practices, and policies on education outcomes. Education has always produced new ideas, new
innovations, and new approaches, but as in any field, new is not always better. Historically
education research has not rigorously tested whether programs and policies actually produce
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positive effects on education outcomes. The research enterprise has not provided education
leaders and practitioners with scientifically valid information on which interventions appear to be
effective in achieving their intended goals, which need more work to become more potent or
more robust, and which appear ineffective and should perhaps be discarded. Since its inception,
IES has been committed to supporting rigorous experimental and quasi-experimental evaluations
to answer the questions of what works, for whom it works, under what conditions it works, and
why something does or does not work. This document is an effort to take stock of what we have
learned thus far.

IES Research Syntheses
As part of our assessment of the work that IES is doing, we are asking panels of eminent scholars
to review peer-reviewed journal articles and chapters that are products of IES-funded research
grants on a specific topic (e.g., reading, early childhood). These papers include empirical studies
as well as theoretical pieces. The task for each panel of scholars is to synthesize what we have
learned from IES-funded research on their topic and to summarize the results for a general
audience that includes policymakers and other stakeholders. The syntheses are not intended to be
typical research reviews, which provide a grand overview of research in a field. Rather, the task
is to look across the projects that IES has funded to determine what has been learned and where
empirical and theoretical progress has been made as a result of IES funding, and to provide
suggestions to further research to improve education in our country.
The first step involved in producing an IES research synthesis is to select a topic. Topics are
determined by IES staff members who review the overall research portfolio to identify topics that
include multiple projects that have been completed and from which peer-reviewed articles and
book chapters have already been published. A panel chair is then selected who is a nationally
recognized researcher in the topic area. Next, IES staff works with the chair to identify a small
number of panelists to co-author the research synthesis. These are people the chair believes are
nationally recognized experts in the topic area, and are, in many cases, themselves recipients of
IES grants. IES then identifies the research grants that are relevant to the topic and gathers the
peer-reviewed journal articles and chapters that were produced under these grants relevant to the
topic being reviewed. IES staff consults with grantees when appropriate in order to ascertain the
relevance of the funded project to the topic of the synthesis and to confirm that all peer-reviewed
articles emerging from these projects are included. The articles and chapters are then provided to
the panel. The panel meets several times, either in person or in conference calls, to discuss the
focus of the synthesis and to identify organizing questions or themes. The panel is given a
relatively short deadline of 4 to 6 months to produce a draft document. Under the broad question
of what has been learned from IES-supported research, the panel reviews the published research
and organizes the synthesis under topics or questions that reflect the work that has been
published. The panel also may include non-IES research in the synthesis, to provide the
background or context for the IES-sponsored research or to describe the work on which IES
research builds. The expert panel interacts with and receives feedback from IES staff during the
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development of the research synthesis. However, the panel uses their collective expertise to
determine the foci of the written report, and the synthesis reflects the panel members’ expert
judgment as to the strength of the evidence presented in the published work and the contribution
of the reviewed articles and chapters to the synthesis topic. The panel members are the authors of
the synthesis and thus responsible for the final product.
Before it can be published, the research synthesis is subjected to rigorous external peer review
through the IES Standards and Review Office, which is responsible for independent review of
IES publications. The panel then responds to the peer-reviewer comments and makes appropriate
revisions.
The focus of the present synthesis reflects the Institute’s emphasis on research on programs,
practices, and policies intended to improve school readiness for children who are at risk for later
school failure (through the National Center for Education Research or NCER) and on research
that contributes to the improvement of developmental outcomes and school readiness of infants,
toddlers, and young children (from birth through age 5) with disabilities or at risk for disabilities
(through the National Center for Special Education Research or NCSER). IES has funded
research on early childhood education since 2002 through NCER and since 2006 through
NCSER. NCER funded 66 early childhood research projects between 2002-2010, including those
funded under the Early Learning Programs and Policies and other program areas (e.g.,
Mathematics and Science, Teacher Quality). Also included in this number is a Research and
Development Center on Early Childhood Education. NSCER funded 34 Early Intervention and
Early Learning in Special Education research projects between 2006-2010, including a Research
and Development Center for Response to Intervention in Early Childhood.
In reading this synthesis, readers should remember that it is not intended to be an overview of the
existing research in early childhood education. Panel members were only asked to review those
published articles or book chapters that had emerged from IES-funded projects. Specifically, the
panel was asked to review articles from peer-reviewed journals and book chapters from funded
projects that were published or in press as of June 30, 2010. Thus, there is a great deal of
ongoing research that is not represented in this synthesis because some grants are not yet at the
stage in the research process where findings are in and summarized for publication. Note also
that reports of IES-funded research that have not been subjected to the peer-review process in
publication, such as conference proceedings and technical reports, are not included in this
review. Appendix A lists the projects and publications that were reviewed for this synthesis.
Given panel members were only asked to review those peer-reviewed articles and book chapters
that emerged from IES-funded projects available at the time this synthesis was written, there
likely are peer-reviewed articles or book chapters emerging from ongoing IES-funded research
relevant to the synthesis topic. IES plans to include these articles and book chapters in future
updates of this synthesis.
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CONTEXT AND ORGANIZATION OF THIS REPORT
At the beginning of this century, we knew that early education and intervention programs had the
potential to provide long-term benefits, including school success and high-school completion, to
young children, particularly those experiencing risk. Evidence for these successful outcomes
came primarily from studies of model demonstration programs conducted in the 1960s and
1970s, such as the Abecedarian Project and High Scope/Perry Preschool. 1 In Abecedarian,
children were enrolled as infants and randomly assigned to either an intervention group that
received services for 6 to 8 hours a day, 5 days per week, and 50 weeks per year or to a control
group receiving nutritional supplements and parent counseling. Intervention continued through
the first 3 primary grades, with a resource teacher working with each child and family to support
their regular schooling.2 Abecedarian was an intensive, long-term intervention, which does not
reflect typical practice in contemporary early childhood programs. Perry Preschool included halfday sessions 5 days a week for 2 academic years along with weekly home visits by the teachers
to involve mothers and their children in educational activities at home. 3 Although the classroom
component is similar to current early childhood interventions, it was a model demonstration
program delivered by highly trained teachers, and the evaluation was limited to 123 low-income,
African American children, who had low IQ scores (70-85, falling within the range of mild to
moderate intellectual disability as conceptualized at that time). Results of evaluations such as
these provided evidence that early intervention had the potential to improve developmental and
learning outcomes for some children.
Years after these model demonstration programs ended, the implications of their findings for
designing and understanding the impacts of contemporary early childhood education programs
are unclear. In the United States at the beginning of the 21st century, young children are more
likely to be poor, more children are learning English in addition to their home language, and
more children are identified as having developmental delays than at the time of the Abecedarian
and Perry Preschool projects. In the 21st century, mothers of preschool children are more likely
to be employed; children are more likely to spend substantial amounts of time in center-based
care and education programs; and many of their early childhood teachers do not have 4-year
college degrees or early childhood teaching licenses. Early childhood programs serve a much
broader range of young children than did the Abecedarian, Perry Preschool, or Head Start
programs in the 1960s and 1970s.4
Today, many early childhood programs serve children who are identified to be at risk for adverse
educational outcomes in the short- or the longer-term. In fact, some programs serve only children
exhibiting risk. The term “at risk” as used here and elsewhere in this report refers to a child
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Nores et al. (2005); Campbell et al. (2001).
Campbell et al. (2002).
3
Schweinhart (2004).
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Frey (2011); Hernandez (1995); LoCasale-Crouch et al.(2007).
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exhibiting an elevated risk for adverse educational outcomes due to presence of some factor in
his or her life; these are called “risk factors.” Factors typically associated with elevated risks for
adverse educational outcomes include being raised in low-income household, being raised in a
home in which a language other than English is spoken, and having a developmental disability,
such as intellectual disability, language impairment, autism spectrum disorder, or hearing loss.
Many of the children who exhibit these and other risk factors are already behind their more
advantaged peers when they enter kindergarten in their language, literacy, mathematical,
cognitive, or social skills.5 Importantly, as shown in a number of IES-supported studies,6 there
are significant individual differences among young children in their language, literacy,
mathematical knowledge, cognition, and social competence and lags in these areas present
significant risks to children’s future academic and social success.7 Put simply, children who have
well-developed language, literacy, mathematics, cognitive, and social skills at entrance to
primary schooling are on a positive trajectory for short- and long-term success as compared to
children with under-developed skills. At the same time, young children who exhibit delays in
language, literacy, mathematics, cognitive, and social skills, due to presence of risk factors
described previously, typically face elevated risks for secondary delays or disabilities as well as
future academic and social difficulties.8 To the extent possible and when such information is
available within a given report, we describe the specific risk factors identified for children
included in the research reported in this synthesis.
A primary purpose of early childhood education and interventions is to promote children’s
acquisition of knowledge and skills linked to later social competence and academic success. 9 In
this context, IES launched a broad range of research programs to better understand the links
between early childhood education, early intervention, and children’s learning and development;
develop more powerful interventions for improving child outcomes; rigorously test the impact of
programs, practices, and policies on child outcomes; and develop and validate assessment
measures for use with young children. Among these research programs are those that focus on
improving developmental outcomes and school readiness for young children with or at risk for
disabilities. In this report, we give special attention to summarizing what has been learned about
early childhood classrooms as contexts for development and learning, the kinds of instructional
practices and curricula that appear to be efficacious for enhancing children’s development and
learning, the ways in which children’s skills and learning can be reliably and validly
documented, and approaches for improving teachers’ and other practitioners’ (e.g., speech,
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occupational, or physical therapists) instruction, given hypothesized linkages between
instructional quality, instructional effectiveness and children’s learning.
Scope of the research synthesis. For this research synthesis, we examined peer-reviewed journal
articles and chapters that were products of early childhood research projects funded by the
Institute of Education Sciences from 2002 through 2008. 10 These papers included both empirical
studies as well as theoretical pieces. (Appendix A provides a list of all of the projects and
publications included in our review.) Our task was to synthesize what has been learned thus far
through IES early childhood research grant activities. This is not a typical synthesis intended to
provide a grand overview of research in a field, nor is it a meta-analysis that quantitatively
synthesizes a specific body of work. Rather, our task was to look across the range of projects that
IES has funded to determine what has been learned and where progress has been made as a result
of IES funding, and to provide suggestions for further research in early childhood education.

EARLY CHILDHOOD CLASSROOM ENVIRONMENTS AND
GENERAL INSTRUCTIONAL PRACTICES
Scientific research that aims to identify features of young children’s experience that enhance
their learning and that has been supported by the Institute has had two broad foci: children’s
experiences with teachers and peers in early childhood classrooms, and teachers’ instruction. The
first section of this synthesis examines research that has addressed questions related to features
of early childhood classroom environments and instructional practices (including curricula)
implemented with an entire class or individual children, including how they relate to young
children’s academic and social competence outcomes.
Much of the current research that examines the ways in which features of early childhood
classrooms are related to children’s development and learning has been influenced by the
bioecological model of development proposed by Bronfenbrenner and his colleagues.11 This
model proposes that development takes place through reciprocal interactions between a
developing child and the individuals and objects in the child’s environment. Within this
framework, environmental characteristics of early childhood settings (e.g., class size, childteacher ratio, teachers’ credentials) may affect (moderate) the strength of associations between
adult-child interactions (in this case, instructionally and emotionally supportive teacher-child
interactions) and children’s development and learning. Operating from this theoretical

10

Because most IES funded research projects are 3 to 4 years in length, projects funded in 2006-2008 may be only
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framework has led researchers to examine associations among classroom, teachers, and child
characteristics; teacher-child interactions; and young children’s development and learning.

Features of Early Childhood Classrooms
Background: One step toward improving early childhood education is to understand how
teaching and learning occur in early childhood programs in order to identify those features that
are reliably associated with developmental outcomes. This is particularly important given that
trends in immigration and birth rates over the last 50 years mean that the U.S. population is
substantially more diverse than at the time the first model early childhood intervention programs
were initiated in the 1960s. Today, the preschool population is more heterogeneous than in the
past, as recent Census data indicate that about one-half of all children under five years of age are
from racial or ethnic minority groups (U.S. Census, 2010). In fact, a majority of children enrolled
in publicly supported early childhood classrooms are poor children of color. Additionally, one in
four preschool children has a parent who was born outside the United States, and one of four
children under age 6 lives in a household in which a language other than English is spoken.
Preschool programs in most states include substantial numbers of children who speak a language
other than English in the home.12 Moreover, in recent years there has been a substantial
expansion of economic inequality, with increasingly larger proportions of children living in
poverty; in 2009, almost one of every four preschool children lived in a family with income
below the Federal poverty level. 13 With respect to young children with disabilities, in 2009,
348,604 infants and toddlers (birth through age 2) and 731,754 preschool-age children (ages 3
through 5) were enrolled in early intervention and preschool programs under the Individuals with
Disabilities Education Act, and 6.7 percent of preschool children with disabilities were identified
as limited English proficient.14
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Contributions from IES-Supported Research
Contribution 1. There are critical associations between features of pre-kindergarten15
classrooms, such as the quality of teacher-child interactions and the nature of teachers’ feedback
to children, and positive children’s outcomes. Researchers at the National Research and
Development Center on Early Childhood Development and Education have examined
associations among measurable features of pre-kindergarten classrooms and children’s
outcomes.16 Data collected in state-funded pre-kindergarten classrooms in 11 states with wellestablished17 programs provide evidence that the quality of children’s interactions with teachers,
the nature of their experiences with peers, and the instructional focus of the classrooms are
among the most critical features of classrooms for improving children’s outcomes. 18 Mashburn
and his colleagues found significant associations between teachers’ use of specific instructional
strategies to promote children’s higher-order thinking and creativity (e.g., talking about ideas,
reasoning about future events), the provision of feedback to children about their ideas and their
work, and children’s academic and language competence gains. The quality of teachers’
emotional support for children (e.g., sensitivity to children’s needs, effective use of behavior
support strategies) was positively associated with children’s social competence. In all of these
analyses, teacher-child interactions that reflected higher levels of instructional quality and
emotional support were associated with better child outcomes.19 In contrast, most infrastructure
and program design features (i.e., structural features such as class size, child-to-teacher ratio and
teacher credentials) were not directly related to children’s academic and social outcomes. These
authors suggest that structural features create the conditions in which high quality teacher-child
interactions occur.20 This suggestion is supported by a study completed as part of an IESsupported professional development project. Investigators found significant associations between
Head Start teachers’ education, their book-reading practices, and growth in vocabulary of
children enrolled in their classrooms over the school year. Teachers with more years of education
and training in early childhood were more likely to use specific strategies (e.g., talking about the
meaning of words in the book) that, in turn, were associated with greater gains in children’s
vocabulary.21

15
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Contribution 2. Parents’ and teachers’ support for children’s learning is associated with
positive outcomes for young children. Two studies offer evidence that collaborations between
teachers and parents, and positive teacher-parent relationships, are associated with children’s
academic and social competence. In a study involving correlational analyses, parents’ and
teachers’ support for children’s learning was associated with positive outcomes for children in
state-funded pre-kindergarten programs in six states.22 In a separate study, Powell and his
colleagues examined two dimensions of parent-school relationships, parental involvement at
school and parents’ perceptions of teachers’ responsiveness to them and to their children in a
study conducted in 13 pre-kindergarten classrooms in one urban school district. They found that
parents’ school involvement and parents’ perceptions of the responsiveness of their child’s
teacher were related to children’s academic and social competence.23
Contribution 3. Higher-quality classroom environments are associated with improved learning
outcomes for children. Given that there is variability among classrooms in terms of their level of
quality, one critical question addressed in a recent study24 is whether it is possible to identify a
critical threshold of instructional quality and teacher-child supportive interactions. The study was
designed to determine whether it is possible to identify either a threshold of quality below which
little learning occurs or a different threshold above which there is little association between
additional increases in quality and improved child learning. Two measures of classroom quality
were examined: the level of emotional support (e.g., teachers’ enthusiasm, enjoyment and respect
during interactions with children, use of effective behavior support strategies) and the level of
instructional support (i.e., teachers’ instruction related to concept development). These
investigators found that whereas teachers’ instructional support predicted some child outcomes,
there was a substantially stronger association between instructional support and children’s
language, reading, and math outcomes in classrooms in which teachers provided a higher quality
of instructional support. Similar results were found for teachers’ emotional support, with stronger
associations between emotional support and children’s social competence in classrooms with
higher levels of emotional support. These findings are not consistent with a “good-enough”
threshold of quality, above which improvements in classroom quality are unrelated to
improvements in child learning. Rather, these results suggest that improving the quality of
emotional and instructional support in the classroom is related to social and academic gains for
children.
Contribution 4. The children enrolled in early education settings show great variability in their
skills and risk factors. In addition to showing that there are substantial differences among
classrooms in their level of quality (e.g., level of emotional and instructional support), IESsupported research has shown also that the children within early education classrooms are highly
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diverse in their skill levels. Often, preschool programs that prioritize the enrollment of children
experiencing a variety of factors that may put them at risk for poor developmental or academic
outcomes view these children as a single “at-risk” group. Research funded by IES provides
additional evidence to a large existing body of research suggesting that this group is not a
homogeneous one.25 In this study, investigators examined variability in the emergent literacy and
early language skills of a group of 492 preschool children participating in public programs that
targeted enrollment to children at risk, such as children residing in low-income households.
Using a person-centered approach to analyses, Cabell and her colleagues identified five different
profiles that characterized children’s early literacy and language competence. Two profiles,
which characterized nearly 50 percent of the children, were associated with relatively low levels
of language and literacy skill, whereas children in the other three profiles had average or aboveaverage skills. Follow-up at kindergarten showed that children whose preschool profiles were
characterized by low levels of language and literacy skills continued to demonstrate lower levels
of reading skill than did the children whose preschool profiles were characterized by higher
language and literacy skills. This study highlights the variability in both oral language (children’s
understanding and use of language to communicate ideas) and literacy skills (such as alphabet
knowledge) in children participating in subsidized preschool programs. As well, it provides
evidence that, although a minority, some low-income children enter preschool with ageappropriate language and literacy skills, with age-level performance continuing through
kindergarten.
Additional research has helped to highlight the fact that some young children are decidedly at
risk for poor social and academic outcomes. In an IES-supported correlational study of all
second-grade children in one large urban district, Fantuzzo and his colleagues found that 12
percent of second graders had experienced documented abuse or maltreatment, and 8 percent of
children had been homeless.26 Most of these children experienced maltreatment or homelessness
as an infant, toddler, or preschooler. Study findings showed that children who were homeless
when they were younger than 3 years of age were especially vulnerable to exhibiting lower
levels of academic achievement and poor social skills in the early primary grades. There was a
significant relationship between children’s history of maltreatment and homelessness during the
early childhood years and rates of school absence (more maltreatment and homelessness were
associated with higher absenteeism). This is noteworthy, given evidence from a separate IESsupported study, about the potential risks associated with school absence; higher levels of
attendance are associated with higher rates of learning. In fact, investigators found that about
two-thirds of children’s learning gains during the school year were associated with the time they
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spent in school.27 Thus, events that interfere with children’s school attendance, such as
homelessness, may compound children’s risk for school learning difficulties.
Classroom Instructional Practices and Children’s Learning
Background. Although there is scientific evidence that links the quality of teachers’ instruction
with children’s learning, there is substantial variability in the quality of early childhood programs
with respect to the quality of teachers’ instruction. Recent studies suggest that many children
who are at risk, particularly children who are poor or who are learning English as a second
language, attend classrooms that are of mediocre quality. Additionally, descriptive analyses of
state-funded pre-kindergarten in 11 states with well-established programs suggest that children
are engaged in learning activities for slightly more than half of the school day. 28 The rest of the
school day is devoted to other activities including outdoor play, meals, hygiene, and naps. 29
While important in a young child’s day, these activities are typically not used as times for
explicit teaching of important curricular content. Consequently, evidence suggests that not all
early childhood classrooms maximize children’s learning to the extent that is possible based on
findings from analysis of high-quality classrooms.30
Approaches to teaching young children have been heavily influenced by theoretical perspectives
emphasizing that children learn through active engagement with individuals and materials rather
than through teacher-directed instruction. These perspectives assumed that children learned
through play and that the teacher’s role was to prepare an attractive environment and to respond
to children’s interests. Although professional organizations in early childhood currently
acknowledge the importance of intentionality in instruction and of children’s engagement in both
child-initiated and teacher-directed activities for promoting learning, many children still attend
classrooms that are organized to promote learning through play activities that each child
chooses.31 Yet, this type of classroom organization is associated with smaller learning gains over
the school year when compared to classrooms that include teacher-directed learning.32
IES-supported investigators have found that children make substantially greater gains when they
are enrolled in classrooms where teachers planned activities that they taught to groups of
children and provided support to children as they were learning difficult skills.33 Yet, in a study
in an urban pre-kindergarten program, IES-supported researchers also found that teachers made
infrequent use of group learning formats.34
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Many early childhood classrooms do not provide adequate supports to foster children’s
development of language, literacy, mathematics, and cognitive skills and socially competent
behaviors. Put simply, results of studies conducted to date show that children within early
childhood classrooms participate in very few of the types of interactions that have been
demonstrated to support or accelerate development and learning. 35 This situation stems from
three circumstances: the classroom language environment, the content of instruction, and
children’s peer group.
Contributions from IES-Supported Research.
Contribution 5. There is a need to improve characteristics of the classroom language
environment. A number of IES-supported studies have examined the classroom environment in
programs serving children at risk. The results of these studies provide evidence that teachers’
language is generally constrained in its focus, such that it contains relatively few explicit
exemplars of advanced linguistic content (e.g., teachers do not typically engage in frequent
conversations with children, connecting their actions and those of students through language),
literacy principles (e.g., teachers do not typically use terms and strategies that make clear the
relationship between oral or written language and the names of specific units or tasks such as
letter, rhyme, sound), and cognitive concepts (e.g., teachers do not typically use abstract
vocabulary and concepts in conversations with children), even in the context of emotionally
supportive interactions.36 For example, one in-depth study of children’s exposure to cognitively
challenging questions examined 1,680 teacher questions that occurred across a range of
instructional activities in 14 pre-kindergarten classrooms. Of these questions, only one in ten
were cognitively complex, despite the documented importance of this type of question for
advancing children’s language and cognitive skills. 37 In this regard, identifying effective means
for elevating and sustaining the quality of teacher-child instructional interactions that emphasize
children’s language, literacy, social, and cognitive development is a critical avenue for education
research and has featured prominently in much of the IES-supported early childhood research
activity.38
Contribution 6. The content of early childhood education may be relatively constrained with
respect to provision of math- and science-oriented instruction. IES-supported research suggests
that there is very little instruction in mathematics and science occurring within early childhood
classrooms. Most preschool teachers limit mathematics instruction to naming common shapes
and counting up to relatively small numbers (e.g., 10 or 20). 39 This focus is much more
restricted than what preschoolers can learn, as shown by preschool programs in other countries 40
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and by intervention research focused on early mathematics and funded through IES. 41 Findings
from this intervention research will be discussed later in this report.
Contribution 7. Classroom composition likely influences children’s learning in early
educations settings. Children’s exposure to peers who may themselves provide salient exemplars
of advanced linguistic, literacy, cognitive and social skills appears to be constrained in many
programs for preschoolers at risk, despite the fact that peer-to-peer interactions are an important
and unique source of learning within early childhood classrooms. 42 In many preschool
classrooms, particularly those funded by public streams (e.g., state-funded pre-kindergarten,
early childhood special education, Head Start), children’s eligibility to participate is based on the
presence of risk factors, often attributable to disability or poverty. Research supported by IES has
found that this results in a significant reduction in the level of language, literacy, cognitive and
social skills to which children within a given classroom are exposed during interactions with
their peers. For instance, one study of 610 children enrolled in 88 Head Start classrooms reported
that children’s mean standard score on a well-validated measure of vocabulary was 83 (SD = 16),
substantially below the normative mean of 100.43 Although this is not particularly surprising,
given that such programs target participation based on risk, it also requires acknowledgement of
the fact that children within early childhood classrooms spend their days interacting with
classmates who may well exhibit significant lags in language, literacy, cognitive and social
skills. Moreover, children who exhibit less-developed skills in language, as an example, may
benefit very little from enrollment in classrooms in which their classmates also exhibit lessdeveloped skills.44
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EDUCATIONAL PRACTICES DESIGNED TO IMPACT CHILDREN’S
ACADEMIC AND SOCIAL OUTCOMES
In the field of early childhood education (and education more broadly), teaching professionals
are pressed to utilize research-based practices, particularly in the areas of language, literacy,
mathematics and cognition. These efforts are grounded in a scientific literature showing there to
be strong continuity in children’s skills from the preschool years forward: that is, language and
literacy skills observed among preschool children are consistently correlated with later
achievements in reading, including both decoding and comprehension.45 As well, there is a
growing emphasis on effective instructional practices for children who are at risk, including the
use of research-based intensive, targeted interventions to develop skills, including early literacy
and social skills.46
Early childhood classrooms are unique within the broader context of schooling. The activities in
which children engage, the instructional targets addressed, and the pedagogical training and
background knowledge of teachers all differ in qualitative ways from those of the later primary
grades. For instance, in preschool classrooms children spend about one-third of their classroom
time in free-choice activities; academically oriented instruction is under-emphasized relative to
supporting children’s social-emotional development; and many teachers have not received four
years of higher education or participated in university-based teacher preparation programs. 47
Consequently, it is important to recognize that research results based on work conducted in
primary classrooms cannot be readily generalized to early childhood classrooms.
IES has focused explicitly on identifying early childhood education practices associated with
improvements in children’s learning and development, including research on cognition and
learning. Of the contributions of IES-supported research on cognition and learning, specific
instructional strategies, curricula, and assessments are presented in the next sections.

Cognitive Development
Background: One of IES’ initial research programs supported the application of recent
advances in cognitive developmental research to educational practices that will improve
children’s learning outcomes. These efforts have led to the development of focused interventions
that target foundational skills for young children’s learning. For example, cognitive
developmental theory and research identify important abstract reasoning skills that are related to
children’s learning in mathematics and literacy. Although it was once thought that abstract
reasoning skills would not benefit from instruction,48 subsequent research has suggested that they
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might be malleable.49 These findings have led to experimental studies, supported by IES, which
examine the effects of teaching abstract reasoning for children’s learning.

Contributions from IES-Supported Research
Contribution 8. Children’s abstract reasoning skills can be improved through specialized
activities. In IES-supported research, Pasnak and his colleagues tested approaches for improving
young children’s abstract reasoning skills, such as the oddity principle (the oddity principle
refers to a child’s ability to identify when one item in a set differs from the others on the basis of
some dimension, such as size or color or shape). Such cognitive skills provide a critical
foundation for children’s learning in mathematics and literacy and can be taught to young
children who have not yet acquired these skills. In an intervention study designed to test this
hypothesis, 380 kindergarten children who did not understand these abstract principles were
randomly assigned to an experimental condition in which they were taught these skills using
specially-designed games, or to a control group. 50 Children in the experimental condition
performed significantly better than those in the control group on a task assessing abstract
reasoning skills. Not only did children in the treatment group learn abstract-reasoning skills, their
development of these skills was associated with substantial gains in reading and mathematics
performance. This study and other studies conducted by Pasnak and his colleagues suggest that
at the start of kindergarten, children who do not understand these abstract reasoning skills and
are directly taught them are better able to benefit from concurrent instruction in literacy and
mathematics.51 Although such findings are promising, future research must consider the extent to
which these benefits extend into the future grades.

Language and Literacy Development
Background. The focus of language and literacy instruction in preschool classrooms is
influenced by theoretical perspectives, particularly the Simple View of Reading,52 that link skilled
and fluent reading to two distinct sets of processes: decoding skills and language-comprehension
skills. To lay a foundation for children to achieve skilled and fluent reading in the primary
grades, young children need to develop precursor skills related to decoding (e.g., phonological
awareness, letter knowledge, concepts about print) and to language-comprehension success (e.g.,
vocabulary, drawing inferences, listening comprehension). In an effort to promote teachers’
explicit attention to building these reading foundations, the majority of states have adopted
standards governing academic content in early childhood programs that reflect these important
foundational competencies.53
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Instruction for young children who are at high risk for difficulty with learning to read has been
response-to-intervention (RtI). Within RtI frameworks, decisions about changing or intensifying
instruction are based on children’s responses to evidence-based interventions that are
implemented with integrity. With respect to instructional focus, intentional instruction associated
with a high-quality “core” curriculum is provided to all young children and typically is
characterized as core or universal instruction. Interventions associated with secondary
(supplemental) and tertiary (individualized) levels of an RtI framework generally are
distinguished by differential intensity and specificity of instructional approaches. In most RtI
frameworks, targeted or supplemental interventions typically are provided to small groups of
children (estimated to be 15-20 percent of young children in a classroom or program) who
receive supplemental instruction beyond that which is typically provided. Tertiary or
individualized interventions involve isolating and systematically manipulating instructional or
environmental variables based on individual children’s learning needs. If an effective core
curriculum and supplemental interventions are implemented with fidelity, estimates are that only
5 percent of children in a classroom or program will need intensive individualized
interventions.54
In the context of turning education practice into a research-based enterprise, IES has emphasized
the importance of conducting rigorous tests of curricula and instructional strategies that support
children's development of critical skills for early reading. Contributions of IES-sponsored
research focused on curricula, and instructional strategies are presented below.

Contributions of IES-Supported Research
Contribution 9. There is a need to differentiate more- and less-effective curricula that support
children’s early reading. Research has focused on the development and evaluation of curricula
that have attempted to manualize what are believed to be “active ingredients” of high-quality
language and literacy instruction. Today, there are far more curricula available and in use than
have been evaluated scientifically for their impacts on children. Moreover, evaluations of
curricula in use by programs and teachers have often failed to show positive main (unmoderated)
effects on children’s language, literacy, and cognitive development.55 For example, in a
randomized controlled trial study of two different literacy curricula (Doors to Discovery, 56 Let’s
Begin with the Letter People57) implemented in three preschool settings, Assel and his colleagues
found no significant effects of these curricula, compared with business as usual instruction,
across all settings.58 However, perhaps the most well-known effort to evaluate the impacts of
curricula was the Preschool Curriculum Evaluation Research initiative, which involved a 12-site
evaluation of 14 planned variations of early childhood language, literacy, and/or cognitive
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curricula against business-as-usual (BAU) classroom conditions (a math curriculum, discussed in
a later section, was also included). Third-party contractors assessed classroom instructional
quality, as well as child achievements in language, literacy, and social competence, across all
curricula studied. Twelve of the 14 curricula yielded no consistent positive impacts on children’s
language, literacy, or social skills as compared to BAU instruction. Moreover, for the most part,
teachers’ implementation of these curricula was not associated with higher levels of classroom
instructional quality. For instance, on a measure examining the quality of oral-language
instruction, implementation of only one of the 14 curricula studied appeared to positively and
significantly affect this aspect of instruction.59
These findings, coupled with other experimental studies supported by IES that have failed to
show positive impacts of curriculum implementation,60 suggest that many early childhood
curricula inadequately represent the “active ingredients” of classroom instruction that are needed
to bring about positive impacts on children’s language, literacy, social, or cognitive skills, or fail
to include specific approaches that are effective for improving children’s learning. As Clements61
has noted, many curricula were developed through market research rather than through formative
design research to identify the critical ingredients of a curriculum. In addition, little is known
regarding the “threshold” of implementation of these active ingredients that is needed for a given
curriculum to achieve its desired effects. Although studies often find beneficial curricular effects
for children whose teachers accurately implement language, literacy, and cognitive curricula,
such effects might actually reflect unmeasured variables that relate to teachers’ implementation
(e.g., teacher motivation). There is a substantial need for research, particularly of an
experimental nature, that isolates these active ingredients and identifies thresholds of curriculum
implementation needed to achieve positive impacts for children.62
Contribution 10. Teachers’ can support children’s early reading skills through read-alouds.
Within early childhood classrooms, particularly as compared to the primary grades, children may
spend less than half the school day in teacher-led instructional activities.63 Rather, children may
spend a good deal of time in naturalistic child-initiated interactions with peers and adults in their
classrooms. Importantly, such interactions can be explicitly structured to promote children’s
learning.64 In recent years, researchers have directed considerable effort towards identifying
ways to incorporate specific instructional strategies within naturalistic activities to more
effectively promote children’s language and literacy development. One such routine receiving
considerable attention is that of the read-aloud.65
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Teacher-child read-alouds, as implemented with small groups of children or with the entire class,
are a ubiquitous part of the early childhood classroom. To this end, IES-supported researchers
have sought to improve the benefits children experience from read-aloud participation by
identifying ways to explicitly incorporate attention to pre-reading and comprehension skills
within this naturalistic routine. These studies are described below, along with IES-supported
research that has focused on increasing instruction on print knowledge within book reading.
Teachers learn strategies to engage young children in print-focused conversations about features
of words, names of letters, and concepts about print during read-alouds.66
One recent study involved an experimental design in which 59 preschool teachers were randomly
assigned to complete a 30-week read-aloud intervention involving 120 reading sessions total;
teachers in an experimental group (n = 31) were taught to embed print-focused conversations
into every session, whereas those in the comparison group (n = 28) read using their normal
reading style. Print-related skills (e.g., alphabet knowledge, name-writing ability) were examined
before and after the intervention for 379 children randomly sampled from the classrooms. Study
findings showed that children in classrooms whose teachers were taught to use print-focused
conversations received a significant boost in early literacy skills 67 and, more importantly, these
early boosts endured through the end of first-grade, as shown on standardized measures of word
recognition, spelling, and reading comprehension.68
A second line of research has focused on increasing children’s oral language comprehension and
production (important reading-comprehension precursors) during read-alouds by having teachers
engage children in discussions about the meanings of novel words contained in books,
particularly words that represent challenging concepts or may be unfamiliar. 69 Investigators
examined the effects of a program designed to teach science and social studies vocabulary
through shared book reading with low-income preschool children. Twenty-one preschool
teachers were randomly assigned to implement the vocabulary-enriching book reading
intervention (n = 13) or maintain their prevailing practices (n = 8). Children participated in
small-group reading sessions using a total of 36 different science and social studies books
(informational texts and fictional works) in which their teachers embedded explicit discussion
and elaboration of a small set of relatively challenging words (e.g., earth, cities). Assessments of
vocabulary growth over the 18-week instructional period for 163 preschoolers sampled from the
participating classrooms showed that the book-based vocabulary program significantly improved
children’s learning of targeted vocabulary words and also had significant effects on a
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standardized measure of receptive vocabulary. 70 The time period over which benefits continue is
unknown.
Contribution 11. Supplemental literacy instruction can be beneficial for children who are at
risk for reading difficulty. Several IES-funded projects have examined the efficacy of targeted
supplemental instruction for improving the early reading skills of children at risk for reading
difficulty. Working from the Simple View of Reading, in which decoding and languagecomprehension skills are viewed as critical to achievement of skilled reading, one intervention
focuses on providing children with explicit reading instruction (Early Reading Intervention)71
whereas a separate intervention targets vocabulary. 72
The Early Reading Intervention was designed to teach decoding skills to kindergarten children
identified as at risk for reading difficulty (based on performance close to or below the 30 th
percentile on a compilation of pre-reading measures, such as letter naming and phonological
awareness). The kindergarten classrooms in which participating children were enrolled were
randomly assigned to one of two supplemental reading intervention conditions: (a) schooldetermined intervention or (b) explicit, code-based reading instruction (Early Reading
Intervention). These interventions were provided in addition to the daily reading instruction
provided to all children. Children in both experimental conditions received supplementary
reading instruction in small groups for 30 minutes each day for 21 weeks. In this study, which
examined the relative effects of these two targeted interventions, findings showed statistically
significant effects in favor of the supplemental Early Reading Intervention when compared to the
school-determined intervention. Intervention impacts were larger for outcome measures that
aligned with the explicit, code-based supplemental reading instruction (alphabet knowledge,
letter sound knowledge, phonemic awareness, word attack) than for comprehension measures.
Importantly, scores on the majority of outcome measures showed that after intervention ended,
two to four times more children who received the school-determined intervention remained at
significant risk for reading difficulties (performance < 15 th percentile), as compared to children
receiving the Early Reading Intervention. Given that both experimental groups received a
supplemental reading intervention, this latter finding suggests that children most at risk for
reading failure benefit substantially from supplemental reading intervention that focuses on
code-based instruction and includes detailed lessons and a clear and systematic scope and
sequence of learning activities.
Coyne and colleagues have targeted the language comprehension skills of at-risk kindergarten
and first-grade children in a series of studies conducted under two separate IES-funded projects.
In one study conducted in these projects, the researchers examined the effects of targeted
vocabulary interventions on early reading outcomes of kindergarten and first-grade children most
70
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at risk for language and literacy difficulties. Informed by earlier research indicating that direct
vocabulary instruction is most effective when it provides explanations of target words along with
additional opportunities for children to actively engage with these words, this vocabulary
intervention provided targeted and explicit instruction in small groups of students (six or fewer)
in addition to the core vocabulary instruction in the kindergarten classroom.73 A more recent
study of this intervention conducted by Loftus and colleagues involved 43 kindergarten children
from three classrooms in one elementary school, a subset of whom (n = 20) were identified as at
risk on the basis of vocabulary scores; the study employed a within-subjects experimental design
with two factors (condition and time).74 Classroom-based vocabulary instruction was provided to
all children, and small-group, supplemental vocabulary intervention was provided for the 20 atrisk students. As was the case with Simmons and colleagues’ Early Reading Intervention, this
vocabulary intervention was provided in addition to the reading instruction in the kindergarten
classroom. Findings showed that the students identified as at risk and who received supplemental
intervention made significantly greater gains in understanding words targeted in the intervention
as compared to words included only in classroom-based instruction. This supplemental
instruction helped to reduce the word knowledge gap between at-risk children and their peers.
These studies contribute to a growing body of research focused on evaluating key instructional
components of class-wide and supplemental reading interventions for children at risk for reading
problems. Also, they contribute to the application of response-to-intervention frameworks
focused on literacy instruction for preschool and kindergarten children who are at risk or have
experienced difficulty learning to read.
Contribution 12. Young children who are deaf or hard of hearing require specialized supports
to develop language and literacy skills. Children who are deaf or hard of hearing (DHH) are at
risk for significant reading disabilities, although there are now better long-term prognoses due to
technological advances with cochlear implants and early detection of hearing loss through
universal hearing screening programs.75 As part of an IES-funded project, investigators
characterized the nature, variability, and rate of growth in emergent literacy skills for young
children with hearing loss and who have speech perception.76 Trained examiners administered a
battery of measures assessing phonological awareness, alphabet knowledge, and vocabulary to
44 young children with hearing loss and speech perception who were enrolled in self-contained
preschool, kindergarten, or first-grade classrooms. Children’s performance on measures of letterword identification, passage comprehension, and picture vocabulary was close to, but below, the
average score for children their age, although there was substantially more variability in
children’s performance than seen in children with normal hearing. In contrast, children’s
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performance on a measure of phonological (letter-sound) awareness was substantially below the
average score of the normative (hearing) group. Findings from this study also showed these
children’s assessed early literacy skills were related to one another in ways similar to children
with typical hearing.77 These results provide evidence that children with significant hearing loss
and speech perception have more difficulty with pre-reading skills requiring letter-sound
understanding than do children with normal hearing.
The results of this study were used to inform the development of an emergent literacy curriculum
for pre-kindergarten children with hearing loss. This curriculum, Foundations for Literacy,78
provides instruction in both decoding (e.g., letters, sounds) and language comprehension. Unlike
curricula for hearing children, this curriculum includes multimodality support (e.g., visual and
tactile as well as auditory cues) for children’s learning. 79 As part of the work related to the
development and evaluation of the Foundations for Literacy curriculum, investigators conducted
two studies to examine strategies for building the alphabetic principle in young children who are
deaf or hard of hearing. The first study was designed to examine a semantic association strategy
for teaching sound-letter correspondence (e.g., letter /m/ is associated with sound mmm through a
story in which a child is eating ice cream and says mmm – that’s good) as part of a 35-minutesper-day intervention program for 8-9 weeks. The second study assessed the effect of the
semantic association strategy when it was embedded in the 60 minutes a day Foundations for
Literacy curriculum over 6 weeks. Single-case experimental research designs (multiple-probe
across sound-letter correspondences) were used in both studies to evaluate functional
relationships between the intervention and acquisition of sound-letter correspondences for
individual children.80 Five preschool children (three with cochlear implants) participated in the
first study, and five pre-kindergarten children (all with cochlear implants) participated in the
second study. Findings from both demonstrated that preschool children who are deaf or hard of
hearing with some speech perception learned sound-letter correspondences using the semantic
association strategy included in the Foundations for Literacy curriculum. These studies are
among the first to be conducted that focus on instruction of sound-letter correspondences for
preschool children who are deaf or hard of hearing. Further evaluations of this curriculum and its
instructional components are in progress.
Contribution 13. Children with problem behaviors may benefit from particular types of reading
instruction. Young children who display significant problem behaviors are also at risk for
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academic problems. To date, limited research has been conducted related to efficacious early
literacy and reading interventions for young children with co-existing problem behaviors and
academic skills deficits. As part of an IES-funded research project, investigators examined
associations between different types of problem behaviors and kindergarten reading outcomes of
children identified as being at risk for reading difficulty. 81 They sought to determine the extent to
which explicit, code-based reading instruction involving phonemic and alphabetic skills
moderated the relations between children’s problem behaviors and academic problems. The
investigators hypothesized that relationships between problem behavior and reading outcomes
would vary by type of behavior problem (e.g., hyperactivity, aggression, anxiety), and that
hyperactivity and aggression would be more commonly associated with poorer reading
outcomes. In this study, 206 children identified as at risk for reading difficulty received either an
explicit, code-based reading instruction intervention or a school-determined reading intervention.
Fifteen of the 112 children in the explicit, code-based reading instruction group and 9 of the 94
children in the school-determined intervention group were receiving special education services.
While students were selected on the basis of reading risk, investigators collected information on
children’s problem behaviors that allowed them also to examine associations between children’s
behavior problems and reading difficulties. Children in both experimental conditions received
supplementary reading instruction in small groups for 30 minutes per day for 21 weeks.
As noted earlier in this report, children who received the explicit, code-based reading instruction
(Early Reading Intervention) made statistically significant gains on measures of alphabetic,
phonemic, and untimed decoding skills.82 In the Hagan-Burke et al. study, researchers showed
there to be statistically significant associations between problem behavior and reading: as a
group, children with problem behaviors had lower reading performance than their peers.
Interaction analyses showed the explicit, code-based reading program moderated the negative
association between externalizing problem behavior with children’s alphabet knowledge,
phonemic blending skills, and word reading. This type of reading program also moderated the
negative association between hyperactivity with children’s alphabet knowledge and phonemic
blending. No moderator effects were found for internalizing problem behavior and associations
with end-of-kindergarten reading outcomes. This study supports the need for further
development and evaluation of instructional programs for children at risk for reading difficulty
with co-existing problem behaviors.
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Math and Science Development
Background. When children enter kindergarten, they already show significant individual
differences in their mathematical knowledge, and these early differences have large and lasting
consequences. Children’s initial skill levels predict their later learning in many domains, 83 but
the relation between early math knowledge and future math achievement is particularly strong
and persistent; in fact, it is roughly twice as strong as the relation between early and later reading
achievement, which in turn is stronger than the relation in other domains (such as attentional
control and emotional regulation).84
Children from low-income families begin school with much less mathematical knowledge than
their classmates from middle- or high-income households, and over the course of schooling, they
fall steadily further behind.85 Again, similar differences among students from different economic
backgrounds are present in other subject areas, but the differences in mathematical knowledge
tend to be especially large.86 In an attempt to reduce or eliminate gaps in mathematical
knowledge at kindergarten entry among children from different backgrounds and with different
abilities, IES has funded a number of research projects that test the effects of preschool
mathematics and science interventions in controlled, rigorous ways. The contribution of these
efforts is described below.

Contributions of IES-Supported Research
Contribution 14. Teachers’ use of structured curricula can improve young children’s math
achievement. Several math-oriented early childhood curricula have been developed with IES
support (Building Blocks,87 Pre-K Mathematics,88 and Big Math for Little Kids89), two of which
have been subjected to direct testing of child impacts (Building Blocks and Pre-K Mathematics).
These curricula are aimed at improving the mathematical skills of preschoolers from low-income
backgrounds, and studies of the first two of the named interventions demonstrate that children
from low-income backgrounds can become considerably more proficient in math if given
appropriate instructional support of the types described below.
Building Blocks, one of the preschool curricula shown to increase children’s mathematical
knowledge, features small-group and whole-group activities, computer games, and family
activities to be done at home. The curriculum provides experience with a wide variety of aspects
of mathematics, including numbers, patterns and geometry for at least 1 hour per week for 26
weeks. One distinctive feature of the curriculum is that it explicitly takes into account typical
learning trajectories, based on research evidence of typical developmental sequences, such that
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activities become more difficult as children’s mathematical thinking advances. The curriculum
helps teachers to understand the developmental changes that typically occur in children’s
thinking about mathematical concepts.90 Another distinctive feature of Building Blocks is that it
relies heavily on computer software as a means of conveying mathematical content and engaging
children’s interest.
In a randomized trial, children in 35 preschool classrooms serving lower- and middle-class
children received one of three approaches: Building Blocks, another research-based preschool
mathematics curriculum, or the curriculum used in that classroom the previous year. Children
who received the Building Blocks curriculum improved their math skills significantly more than
children in the two comparison conditions.91 In a larger study funded by IES that involved 106
classrooms and more than 1300 students, similarly large and significant changes in mathematical
competence were obtained for children receiving this curriculum.92
A major part of Building Blocks involves teacher training. In one test of the curriculum, teachers
received 34 hours of group training plus 16 hours of in-class coaching.93 In another test, teachers
were given 75 hours of out of class training, as well as 13 hours of in-class mentoring.94 This
large amount of teacher training seems to be essential for the successful implementation of the
curriculum because, in the absence of careful guidance, teachers tend to modify research-based
curricula in ways that make them less effective. 95
Another successful, large-scale preschool mathematics curriculum is Pre-K Mathematics. As
does Building Blocks, it combines school-based activities with activities for parents and children
to do at home. In the school-based part of the intervention, children participate in small-group
activities for 20 minutes twice a week throughout the school year. Home activities link to the
small-group activities in school; parents are provided with manipulative toys (e.g., linking
blocks) to use in each activity and are given instructions on how to perform them.
The Pre-K Mathematics curriculum is based on the NCTM (National Council of Teachers of
Mathematics) standards for pre-K to Grade 2. It includes units on seven basic mathematics
topics: 1) Enumeration and number sense; 2) Arithmetic reasoning; 3) Spatial sense; 4)
Geometric reasoning; 5) Patterns and units construction; 6) Non-standard measurement; and 7)
Logical relations. Teachers are provided two extended professional development activities: a 5day summer workshop prior to the school year and a 4-day winter workshop during the year that
the teachers are using the curriculum. To improve implementation of the home-based part of the
curriculum, parents and their children attend three home mathematics classes over the course of

90

Sarama and Clements (2002).
Clements and Sarama (2008).
92
Clements et al. (2011).
93
Clements and Sarama (2008).
94
Clements et al. (2011).
95
Griffin (2007); Griffin and Case (1997).
91

21

Synthesis of IES Research on Early Intervention and Early Childhood Education

the year. Parents are also given materials and curriculum guidance sheets for conducting
activities at home with their preschoolers.
Two large studies demonstrated that combining aspects of the Pre-K Mathematics curriculum
with the computer software component of Building Blocks led to large gains in children’s
mathematical knowledge, as compared to control classrooms that continued using the same
curricula used in the classroom the previous year. 96 These studies also showed that parents
regularly used the materials that were sent home and that teachers effectively implemented the
combined program.
Contribution 15. Targeted interventions can significantly improve young children’s number
sense. IES-supported studies have been important to identifying interventions that improve
young children’s number sense. Understanding these interventions (and their impacts on
children’s skills) requires understanding the type of “number sense” that was pursued in each
one. This is due to theoretical differences within the field, such that the meaning of number sense
and the goals pursued in these interventions have varied more than the shared term “number
sense” would suggest.
Siegler and colleagues define number sense as the ability to translate accurately among
alternative representations of numerical magnitudes. 97 For example, seeing people in an
audience and estimating the number of people involves translating a visual representation (the
visual image of the people in the audience) into a numerical representation (a number that
approximates the audience size). Similarly, hearing a gong ring a number of times and estimating
how many times it has rung involves translation between auditory and numerical representations;
experiencing the passage of time and estimating how many minutes have passed involves a
translation between temporal and numerical representations.
A large amount of evidence involving both children98 and adults99 indicates that people represent
knowledge of numerical magnitudes as a horizontally-oriented mental number line, in which
number symbols (e.g., “4”) are associated with non-verbal representations of quantity (e.g.,
visual images of 4 candies or 4 coins, or auditory images of 4 tones). In cultures in which the
writing system proceeds from left to right, so does the mental number line, with small numbers
on the left and large ones on the right. Siegler and colleagues’ research has shown that the
accuracy with which children can translate numbers into spatial positions on physical number
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lines is closely related to children’s arithmetic proficiency, their memory for numbers, their
estimation skills, and their overall mathematics achievement.100
Based on these findings, these investigators created a numerical board game, The Great Race,
consisting of 10 squares arranged from left to right, with “1” in the leftmost square, “2” in the
square immediately to the right, and so on (similar to the popular board game Chutes and
Ladders). The goal of the intervention was to improve children’s ability to translate between
numerical and non-numerical representations, with a focus on children from low-income
backgrounds. In a study of impacts of this board game, each child played the game with an adult
for four 15-20 minute sessions over a 2-week period. Children in a control group played a game
that was identical, except that it did not include numbers in the squares; children in that group
would spin a color and recite the colors through which their token passed on the way to the color
(e.g., saying “red, blue.”)
Theoretically, playing this board game was expected to help children gain a sense of numerical
magnitudes because playing it provides several cues to each number’s size. The larger the
number, the greater the distance that the child’s token has traveled from the origin, the more
physical movements of the token the child has made, the more number words the child has said
and heard, and the longer the time period since the game began. These visual, kinesthetic,
auditory, and temporal cues were expected to create a broad-based, multimodal sense of
numerical magnitudes (from 1-10).
As was theorized, playing The Great Race produced substantial, significant gains in children’s
numerical knowledge. The preschoolers, all from low-income backgrounds, became significantly
more accurate in number line estimation, in choosing which of two numbers was bigger, in
reading numbers, and in counting, as compared to those playing the control (color) game. In
addition, playing the numerical board game also improved children’s ability to solve arithmetic
problems.101 In fact, children who played the numerical board gain outperformed those children
playing the color board game on five types of numerical knowledge. The resemblance of the
board game to the hypothesized mental number line was important in producing these gains;
playing a game that was identical except for the numbers being arranged in a circle, less similar
to the mental number line, did not produce as much learning. The gains from playing the linear
board game proved to be stable over at least a two-month period.
Contribution 16. Response to intervention may be applicable to supporting early math
development in children at risk. Some IES-supported investigators have used a Response to
Intervention (RtI) approach to helping young children gain number sense.102 RtI approaches
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include both assessment and instructional components. The assessment component is aimed at
identifying children in need of special assistance; the instructional component is aimed at
preventing difficulties from arising, remedying difficulties that do arise, and providing the tools
teachers need for instruction and progress monitoring. The overall goal is to prevent small,
relatively tractable early problems from becoming large, intractable, later ones. RtI is generally
thought of as comprising three stages of instruction that are intensified at the secondary and
tertiary levels based on children’s response (or lack thereof) to lower-tier interventions.
Clarke and his colleagues defined number sense in a considerably broader way than did Siegler
and his colleagues. Their definition included understanding of numerical magnitudes (like
Siegler et al.), but also counting, identifying written numerals, writing numbers, and arithmetic.
Consistent with this emphasis, the part of their Early Learning in Mathematics (ELM)
curriculum aimed at improving number sense focused on one-to-one correspondence, efficient
counting strategies, and how to decompose numbers, add one to a number, and solve simple
addition and subtraction story problems.103
The focus of this research was on young children considered at risk for poor mathematics
achievement; these children were identified as those whose initial test scores were below the 40th
percentile on a standardized test of mathematics knowledge (the Test of Early Mathematics
Ability or TEMA104). The instruction provided to children via the ELM curriculum emphasized
systematic and explicit teaching of strategies, encouraging children to think aloud, depicting
problems graphically, collaborative learning, and providing formative assessment data to
teachers. The ELM curriculum was shown to improve kindergartners’ numerical knowledge
more than a business-as-usual control group. Moreover, students identified as at risk based on
their mathematics knowledge showed greater gains than other students considered not to be at
risk.105
Contribution 17. Young children may require a lengthy period of instruction to learn some key
math concepts. Another group of IES-supported investigators reported results of a constructivist
intervention aimed at improving children’s number sense. In line with general theoretical
assumptions of constructivist approaches, this number-sense intervention emphasizes the
importance of children discovering rules, regularities, and relations for themselves, rather than
directly teaching these roles, regularities, and relations to children.106 This intervention was
based on a very broad view of number sense that included proficiency at one-to-one matching of
two sets of objects, recognizing written numerals, reciting the counting string, counting objects,
ordering numerical magnitudes, non-verbal and verbal addition and subtraction, and estimation
of sums and differences.
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A study involving 80 children identified as at risk for school learning problems was conducted to
evaluate this curriculum. The children attended preschool programs that prioritized participation
of children with a documentable risk factor, including children from low-income households,
children acquiring English as a second language, and children with various disabilities (e.g.,
speech-language disorder) or health-related risk conditions (e.g., premature birth).
The children received a core curriculum aimed at teaching the skills included in their definition
of number sense, after which the children received one of four 10-week (30 sessions)
interventions aimed at improving mental arithmetic: (a) semi-structured discovery learning
(practice with identifying the number after N, in the hope that children would induce the rule that
the number after N is N+1); (b) structured discovery learning (the semi-structured learning
procedures plus presentation of the corresponding N+1 problem, and the corresponding N+0
problem); (c) structured discovery learning plus statement of the rule “When we add one, the
answer is the number after the other number”; or (d) haphazard practice with randomly
sequenced problems in which children are asked about which number comes after N, the answer
to N+1, and the answer to N+0.
Overall achievement of children exposed to the core curriculum improved relative to national
norms of the test. However, the four approaches to arithmetic instruction did not differ in their
impacts on children’s mathematics skills. All were sometimes effective in helping children learn
that adding 0 to a number meant that the answer was the other (original) number, but none were
very effective in teaching children that adding 1 meant that the answer was one greater than the
other number. Investigators concluded that improving the arithmetic understanding of children at
risk requires a lengthier period of instruction than the year of instruction that the preschoolers
received.
Contribution 18. There are significant relations between mathematics difficulties in
kindergarten and the primary grades. IES-supported research involving secondary analyses of
the large and nationally representative data set from the Early Childhood Longitudinal Study
(ECLS-K) was conducted to explore mathematics outcomes for children with or at risk for
disabilities. A primary aim of this work was to identify whether specific types of early
mathematics instruction were associated with better outcomes. As part of this study, researchers
examined 5-year growth trajectories from kindergarten through fifth grade, and found that
children who displayed persistent mathematics difficulties in kindergarten (delays evident on a
mathematics skills assessment administered in both fall and spring of the kindergarten year) had
the lowest subsequent mathematic skills growth rates when compared to the mathematics growth
trajectories of children who did not evidence persistent delays in kindergarten. 107 Study authors
noted that findings supported a cumulative growth model (in which children’s learning in
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mathematics reflects their earlier understandings) rather than a lag model (in which instruction in
important mathematics concepts allows children to catch-up with their more advanced peers).
Findings also suggest that kindergarten children with persistent delays in mathematics may be
candidates for intensive early intervention in preschool and kindergarten, so as to avoid failing to
become proficient in mathematics skills during their elementary school years.108
Contribution 19. Science and literacy instruction can be integrated in ways that improves
children’s motivation towards science. Although young children’s early literacy and
mathematics competence has been a primary focus of IES-funded research projects, one project
has combined literacy and science teaching in to enhance kindergarten children’s understanding
of science and their motivation for engaging in science activities. This project was initiated in the
face of evidence that teachers spend much less time teaching science concepts than they do
teaching either literacy or math in the early grades. Researchers evaluated the effects of an
inquiry-focused approach to teaching science concepts, implemented in four kindergarten
classrooms in one public school. Science learning outcomes of children in these intervention
classrooms were compared to outcomes for children in kindergarten classrooms in a different
public school within the same district.109 Children in intervention classrooms made statistically
significant gains in understanding scientific processes and life science concepts, relative to
students in comparison classrooms. The children also came to believe that they were competent
in learning science. Both boys and girls were motivated to engage in scientific inquiry and
understanding of scientific topics.110 This investigation provides preliminary evidence that an
instructional approach that integrates scientific inquiry and literacy activities promotes both
boys’ and girls’ learning and motivation for engaging in science.

Social-Emotional Competence
Background. There are compelling rationales for the conduct of early childhood education
research focused on young children’s social-emotional competence and the prevention and
amelioration of problem behavior. A national survey study conducted by Gilliam and Golan
found expulsion rates due to behavioral concerns for preschool children in state-subsidized
programs (6.67 per 1,000 children) to be greater than those of elementary or secondary
students.111 Estimates of the prevalence of challenging behavior in preschool children range from
10 to15 percent of the population; data from the Early Childhood Longitudinal Study –
Kindergarten (ECLS-K) indicate that teachers report 10 percent of children begin kindergarten
with persistent problem behavior.112 For young children with disabilities or those with other risk
factors, including living in poverty, prevalence estimates are higher, with one study suggesting
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that between 10-23 percent of young children enrolled in Head Start exhibited persistent problem
behaviors.113 Without early prevention and intervention, social, emotional, and behavioral
challenges are likely to persist or worsen beyond the early childhood years and lead to negative
outcomes, including poor academic achievement, problems with socialization, and mental health
concerns.114
Several comprehensive frameworks that organize evidence-based practices designed to support
young children’s social competence and to prevent or address challenging behavior have been
described in the literature. Examples include the Intervention Hierarchy for Promoting Young
Children’s Peer Interaction and the Teaching Pyramid framework.115 The Intervention
Hierarchy, for instance, provides a comprehensive set of guiding principles for organizing
classroom instruction and interventions to promote children’s social competence; it is largely a
framework for organizing the numerous interventions available. These frameworks, as well as
the evidence-based practices associated with them (e.g., provision of explicit social-skills
training to children) have been the basis for interventions developed and evaluated as part of
IES-supported research. Strategies associated with the frameworks can be used universally with
all children and with increased specificity and intensity for children at risk, children with
disabilities, or children with targeted social skills needs or persistent challenging behavior.
Interventions developed using these frameworks include universal practices for all children,
more specific and intensive interventions for young children who need additional social and
behavioral supports, and individualized interventions for children who demonstrate significant
deficits in social competence and persistent challenging behavior.
IES-supported investigators have developed an intervention known as Best in Class that
organizes teaching practices designed to increase children’s engagement, prevent problem
behavior, and improve the classroom learning environment. The strategies are designed to
modify teacher-child interaction patterns and improve child social-emotional and learning
outcomes. The strategies included in the Best in Class intervention include (a) pre-correction of
problem behaviors116 coupled with close supervision and monitoring; (b) increased instructional
pacing and opportunities for children to respond; (c) increased rates of praise by teachers; and (d)
provision of feedback, error correction, and progress monitoring. 117
Referenced previously, another intervention developed with IES support was the Teaching
Pyramid intervention; this is designed to promote children’s social-emotional competence and
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address challenging behavior in young children using an RtI framework. Thus, Teaching
Pyramid practices are organized as universal, secondary, and tertiary interventions with detailed
descriptions of research-based practices that should be implemented at each level of the
framework. Universal practices include fostering responsive and positive relationships and
interactions and the provision of high-quality learning environments. Secondary interventions
focus on explicit instruction in social skills and emotional regulation. Tertiary interventions
include the implementation and evaluation of individualized, comprehensive, function-based,
positive behavior support plans for children with persistent challenging behavior. 118 These
interventions (Best in Class, Teaching Pyramid) are currently under evaluation in IES-supported
studies.

Contributions of IES-Supported Research
Contribution 20. There is a need for validated practices and policies that help teachers to
effectively improve children’s social-emotional competence. IES-supported research has
provided evidence regarding the need to develop and test interventions, such as Best in Class,
that can help teachers to improve children’s social-emotional competence and prevent
challenging behavior. In a recent study of six Head Start programs in the Midwest, researchers
found that only one-half provided instruction designed to support children’s social-emotional
competence, and five of six programs had no systematic policies and procedures to support
children with persistent challenging behavior.119 Although preliminary and limited to a small
number of programs, this study suggests that early childhood programs may lack policies and
procedures for supporting children with the most persistent challenging behavior. This is a
concern, given earlier evidence that young children with problem behaviors are more likely to be
expelled from preschool than from elementary school.
Within the Intervention Hierarchy, Best in Class, and the Teaching Pyramid frameworks,
establishing an engaging and positive classroom environment has been identified as foundational
for supporting young children’s learning and development and preventing challenging behavior.
Researchers have identified dimensions of positive classroom climate (e.g., positive and
responsive teacher-child interactions, use of praise and feedback, instructional pacing) and are
currently examining whether teachers’ effective use of practices related to these dimensions is
associated with changes in children’s engagement, social competence, challenging behavior, and
learning.120
As part of validating Teaching Pyramid intervention practices, IES-supported investigators
conducted a single-case experimental study using a multiple probe design with four participants
to examine the effects of a brief 30-minute training and e-mail feedback on teachers’ use of
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descriptive praise (that is, praise linked with a specific behavior).121 Findings showed that all
teachers increased their use of descriptive praise during intervention, and that teachers continued
their use of this practice above baseline levels after the intervention ended. Investigators also
showed that teachers’ increased use of descriptive praise during large-group classroom activities
was associated with decreases in class-wide challenging behavior.
Studies focused on a specific practice or intervention, such as praise, expand the knowledge base
about which practices should be included in frameworks such as the Intervention Hierarchy or
Teaching Pyramid. At the same time, IES is supporting ongoing lines of research to evaluate
social competence, behavior, and learning outcomes for preschool children with and without
disabilities when teachers implement universal, targeted, and individualized practices associated
with these comprehensive frameworks.

MEASURING YOUNG CHILDREN’S SKILLS AND LEARNING
Background. Much of the IES-supported research discussed thus far necessarily involves
measurement of children’s skills and learning as part of the scientific pursuit; for instance,
research examining the association between features of classroom environments and children’s
learning must validly and reliably represent children’s learning in some way. It might be
tempting to assume that researchers have an array of well-validated tools at their disposal to
measure children’s learning across the areas of development discussed in this report (e.g.,
language, literacy, mathematics, social). On the contrary, research identifying valid and reliable
ways to measure children’s skills and capture their learning over time is greatly needed. At the
same time, there is a need to develop tools that can be readily used within everyday educational
settings by teachers and other practitioners; oftentimes, researchers use tools to measure
children’s skills that would be unwieldy if adopted by practitioners. If research findings are to be
translated into everyday practice, and these research findings involve measurement of children’s
skills, we need tools that practitioners can adopt. For instance, one IES-supported study showed
that kindergarteners’ fine-motor skills were significantly related to children’s academic
achievement in later elementary grades. 122 Other investigators have also found that preschool
children’s writing skills (specifically, children's use of letters when writing their name) were
related to their literacy development, also suggesting that it might be important to attend to
children’s fine-motor skills.123 However, such findings would be difficult to generalize into
educational settings unless there are tools that practitioners can adopt that capture these
constructs (e.g., provide a way to measure children’s fine-motor skills).
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There are, in general, few tools that provide fine-grained assessment of infant, toddler, or
preschool children’s social competence or of their learning in areas related to the development of
early academic skills in such areas as language, literacy, mathematics and science.124 Direct,
individual child assessment is time-consuming and costly, and the routine use of standardized
assessment measures with young children has been challenged because results of assessments
with young children are typically less reliable than with older children and adolescents. There
also are concerns that traditional individualized direct assessment approaches may not be
developmentally appropriate for young children who have limited attention to adult-directed
activities and who might be wary of unfamiliar adults (i.e., such as an examiner).125 Additional
concerns are that some assessments may not be valid when used with children who are different
from the normative sample on characteristics such as race, home language, or disability. 126 As
can be seen, there is a substantial need for research focused on developing tools that can be used
to measure young children’s skills.

Contributions of IES-Supported Research
Contribution 21. Some commonly used assessments may not yield reliable scores and thus
should be used cautiously. Sometimes, measurement research can show that commonly used
measures might not be serving their intended purposes. In fact, results of research conducted by
Fantuzzo and his colleagues suggest that some commonly used assessment tools might not yield
the same pattern of results for different groups of young children. In the conduct of an evaluation
study, these researchers asked whether the Child Behavior Checklist,127 a commonly employed
indicator of behavior problems, yielded valid scores when used with a diverse sample of lowincome preschool children.128 Their analyses provided no confirmation for the Externalizing and
Internalizing behavior dimensions reported by the scale developers. Exploratory analyses
suggested that a majority of clinical behavior problems included on the CBCL occurred very
rarely in this sample of children. Because the behavior dimensions were not reliable in this
sample, it suggests that the use of this measure to evaluate the presence or absence of effects
associated with programmatic interventions might be incorrect if this instrument is used in
studies involving samples of low-income children from diverse backgrounds.
Contribution 22. New tools are available that provide valid and reliable ways to assess
children’s language and literacy skills. An emerging body of accompanying work has focused
on developing sensitive means for measuring children’s language, literacy, and cognitive growth
within the context of enhanced classroom instruction and delivery of specific programs and
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curricula.129 For instance, IES-supported researchers have sought to determine whether teacher
reports (e.g., teacher completion of surveys) can be reliably used to document children’s
language and literacy skills as an alternative to direct assessment. Similarly, IES-supported
researchers130 have studied the diagnostic sensitivity of low-cost language and literacy screening
tools for assessing children’s skills. These ongoing efforts concerning assessment of children’s
language, literacy, and cognitive skills warrant mention because research designed to assess the
impacts of specific instructional approaches (i.e., efficacy trials) requires access to
psychometrically sound and accessible measures of language, literacy, and cognition.
Screening instruments is an area addressed in IES-supported studies; these have involved
comparing three types of screening approaches for efficiently identifying kindergarteners at risk
for reading disabilities. Investigators conducted two studies focused on the use of a dynamic
screening assessment focused on phonological awareness to predict risk for reading disabilities
in kindergarten children.131 In the first study, the predictive validity of a dynamic assessment on
which children are provided with feedback and instruction as part of the assessment session
(Dynamic Screening of Phonological Awareness132) was compared to the predictive validity of a
static version of the same instrument (Static Deletion Test).133 In the second study, the predictive
validity of the dynamic screening assessment was compared to a commonly used progress
monitoring screening measure, the DIBELS Initial Sound Fluency.134 Results from both studies
showed the dynamic screening assessment contributed minimally but uniquely to the prediction
of end-of-year reading achievement outcomes focused on word identification and word attack
beyond the static and progress monitoring measures.
Other investigators135 have compared the classification accuracy of two emergent literacy
screening measures, the Get Ready to Read! Screening Tool-Revised (GRTR-R)136 and the
alliteration, rhyming, and picture naming tasks, part of the Get It, Got It, Go! individual growth
and development indicators (IGDIs). 137 The criterion measure used to evaluate classification
accuracy was the Test of Preschool Early Literacy.138 Findings demonstrated that the GRTR-R
generally yielded more accurate classification of children into at-risk or not-at-risk groups than
did the IGDIs. When considering specific domains of early literacy, the GRTR-R and IGDI
screening measures were more accurate in predicting children’s Test of Preschool Early Literacy
print knowledge scores than their Test of Preschool Early Literacy scores related to vocabulary
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and phonological awareness. Findings from this study support the use of the GRTR-R and to a
lesser extent the IGDIs as screening instruments that hold promise for correctly identifying
young children at risk for later reading difficulties, although none of the screening tools identify
children’s weaknesses or strengths across specific early literacy domains. 139
Contribution 23. Progress monitoring and data-based decision making tools might improve
instructional practices. As important as it is for practitioners to have access to tools that yield
reliable and valid scores to measure young children’s skills across various areas, it is also
necessary for practitioners to be able to use these tools effectively–to monitor children’s progress
over time and to make important decisions about children’s status, such as whether a child
exhibits a disability. IES-supported investigators have developed and are validating a web-based
clinical decision support system known as MOD (Making Online Decisions). The MOD is a
support tool for early interventionists, similar to the progress monitoring and decision making
tools developed and validated for use in preschool and primary grades. The MOD system guides
service providers through decision-making processes informed by progress monitoring data, the
provider’s professional judgment, and information from the child’s parent or primary caregiver.
Research is currently being conducted to evaluate whether the MOD system influences
providers’ decision-making behavior when progress monitoring measures indicate infants and
toddlers are performing below expected levels on early communication skill indicators. This
research is also determining if changes in service providers’ behavior are associated with
improved early communication for infants and toddlers.140

PROFESSIONAL DEVELOPMENT FOR EARLY EDUCATORS
IES-supported research has made important contributions to developing and identifying
effectively ways to provide professional development to educators. Professional development
interventions include those that are directed to helping teachers implement a new curriculum,
improve instructional practices, or improve instruction within a specific domain. 141 The
expectation is that increasing teachers’ use of research-based instructional practices, with
fidelity, promotes more effective learning by children enrolled in their classrooms. Professional
development interventions with pre-kindergarten teachers represent promising strategies for
improving academic and social outcomes of young children at risk.142
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Background. Research on adult learning has highlighted the importance of four different
elements for professional development to be effective for improving teacher-related outcomes. It:
(a) is learner-centered, building on individual teachers’ strengths and needs; (b) addresses
important content knowledge; (c) provides individuals with opportunities to test their
understanding by trying things out and receiving feedback; and (d) occurs within a collaborative
environment.143 This framework highlights the importance of individualized work with teachers
that focuses on content knowledge and effective pedagogy within an identified domain (e.g.,
literacy, mathematics) as critical for professional development. There is substantial evidence that
brief workshops are ineffective in promoting lasting changes in instruction, a result consistent
with this perspective on professional development and adult learning. 144
In large part, the interest in improving professional development for teachers is that it will
benefit children in their classrooms. To this end, there is a general expectation that when a
professional development intervention leads to improvements in teachers’ instruction, children
will also benefit. Children’s learning is only indirectly targeted by interventions directed toward
teachers, however, and immediate benefits to children’s learning might be difficult to detect. As
an example, Mashburn and his colleagues recently reported on the impact of a professional
development intervention targeting teachers’ language and literacy instruction on children’s
outcomes. Teachers in this study received language and literacy activities and access to a video
library of best practices, or these resources plus consultation. The investigators found an
association between teachers’ participation in the consultancy condition and children’s gains on a
measure of receptive language skills. Such findings suggest that professional development of
teachers can affect children. The professional development interventions that have been funded
by IES reflect attention to targeted, individualized work with teachers (e.g., through
individualized coaching, mentoring or consultation) to promote pedagogical content knowledge,
provide opportunities for teachers to try out new approaches to instruction and to receive
feedback on their teaching.145 Professional development interventions that promote teachers’ use
of effective approaches for teaching important academic and social skills with fidelity and use
data to make informed decisions about instruction for individual children are expected to
promote children’s learning by improving teachers’ instruction.

Contributions of IES-Supported Research
Contribution 24. Classroom instruction can be improved by providing professional
development to teachers. IES has supported research that develops and evaluates interventions
to improve teaching of important language and literacy skills. Although somewhat different in
scope and implementation, each of these projects uses individualized coaching or mentoring
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from a more experienced individual and, in some cases, feedback on children’s learning, to help
teachers learn to use more effective strategies for teaching critical early literacy skills in their
own classrooms. Results tend to suggest that coaching improves teachers’ instruction when
compared with teachers who do not receive coaching.
In an intervention with public school pre-kindergarten teachers (all of whom held teaching
licenses), Pianta and colleagues asked teachers to videotape themselves and to upload the
videotape to a secure website. School districts in this study were randomly assigned to one of
two types of intervention: Web-only or Web plus Consultation. In the Web-only condition,
teachers received curricular materials and had access to exemplars of good practice through
videotapes available on a secure website. Teachers in the Consultation condition had access to all
of the materials and resources available to Web-only teachers and, in addition, received
Consultation support over the course of the year. Teachers in the Consultation condition
videotaped their implementation of an instructional activity. Teachers sent the videotape to the
consultant who provided written feedback to teachers. Teachers and consultants met on-line in a
video-chat to discuss the feedback. The study authors concluded that teachers in this intervention
made gains in the sensitivity of their interactions with students and provided better language
supports to students compared to teachers who did not receive consultation support.146 The
authors also reported that children whose teachers participated in the Consultation condition
made greater gains in receptive language skills compared to those in the Web-only condition.
However, such findings should be considered cautiously, as the randomization of teachers to the
two intervention conditions was done at the level of the district but analyses of children’s
outcome were conducted at the (teacher) classroom level. This analytical approach limits the
strength of the finding.
A different group of investigators examined two approaches to coaching, one of which relied on
distance technology, for helping Head Start teachers, many of whom had neither a 4-year college
degree nor a teaching license, improve the way they teach important literacy and language skills.
In this randomized controlled trial study, teachers were assigned to receive either face-to-face
coaching in their own classrooms or coaching through the use of video-based distance
technologies similar to those used by Pianta and his colleagues; there was also a wait-list control
group. These investigators found that teachers who received either coaching intervention made
significant improvements in their classroom’s literacy environment compared with teachers in
the wait-list control group who had not received the intervention. Teachers in both intervention
groups also showed significant improvements in their instruction of letters and words. Teachers
in both coaching groups improved their teaching relative to teachers who did not receive
coaching, but there were no meaningful differences between the two coaching groups. 147 Effects
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of this approach to professional development on children’s learning of literacy and language
skills are discussed in the next section.
In another study of professional development of teachers, Landry and her colleagues examined
the effects of mentor coaching in combination with two different approaches to monitoring
children’s learning for improving teachers’ instruction. Participating schools were randomly
assigned to one of five groups that included a business-as-usual control group and one of four
intervention groups created by crossing two levels of mentoring (none, in-class) and two types of
progress-monitoring tools (individual child reports linked to curriculum and instructional
objectives using a handheld personal digital assistant/PDA, paper and pencil reports). A
professional development training course, referred to as eCIRCLE, provided the curricular
framework that guided teachers’ classroom instruction. The effectiveness of these intervention
approaches was evaluated with teachers in four different states, including licensed teachers in
state-funded pre-kindergarten programs and Head Start teachers. The authors concluded that
overall teaching quality, as well as teachers’ instruction focused on phonological awareness and
writing skills, were improved for teachers in all of the interventions, compared to other teachers
who received none of the interventions. Mentor coaching in combination with progress
monitoring using a PDA resulted in the strongest intervention effects across these groups of
teachers.148
A slightly different approach is one in which a mentor works with a group of teachers in a
“community of practice” to improve teachers’ instruction. In a recent quasi-experimental study
of a “community of practice” approach for improving instruction for Spanish-speaking children
who were learning English, investigators found this intervention led to improvements in
teachers’ use of literacy activities provided in English (but not in Spanish).149
Recent work conducted by Hemmeter and colleagues has examined the use of performance
feedback delivered electronically to support teachers’ use of descriptive praise and feedback for
enhancing learning for preschool children with or at risk for disabilities. In their work,
investigators examined concomitant relations between teachers’ effective use of descriptive
praise and children’s classroom engagement and challenging behavior in a single-subject,
multiple-probe across participants’ experimental study with four preschool teachers. Findings
demonstrated that brief training with performance feedback delivered via electronic mail was
associated with increases over baseline levels in teachers’ use of descriptive praise and some
reductions in children’s challenging behavior.150
Contribution 25. Improving teachers’ instruction through professional development can
improve children’s learning and development. At the time of this report, two IES-supported
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studies focused on examining impacts of professional development interventions on teachers’
use of research-based instructional practices had also reported evidence on the effectiveness of
the professional development intervention in improving children’s learning outcomes.151 In their
randomized controlled trial study, discussed in the previous section, Powell and his colleagues
found that when teachers participated in a one-semester professional development intervention
targeting phonological awareness and language comprehension, children in their classrooms
made significantly greater gains on measures of letter knowledge, blending of sounds,
understanding of print, and writing compared with children enrolled in control classrooms. 152
However, they found no effect of the intervention on children’s vocabulary skills or
understanding of initial sounds.
Landry and her colleagues’ research, also referenced in the prior section, used a randomized
controlled trial design to compare the effects of different levels of progress monitoring and
mentor coaching with a control condition, on children’s learning. Results were mixed and varied
as a function of program site (state). Specifically, there was no overall effect of the intervention
on children’s oral language; children in two of the four states showed improved print awareness
and letter knowledge, although the effects of specific intervention elements were inconsistent
(e.g., mentoring was important in one state but not another); and, in all four states, children
whose teachers were in the no-mentoring, PDA group made greater gains in phonological
awareness than did children in the control group. 153 Thus, while these investigators provide
evidence that the professional development intervention led to improvements in instructional
quality focused on phonological awareness, writing, and print and letter knowledge, results for
children were mixed, with patterns of effects varying across sites and across the content of
instruction.
An important issue requiring further research is that of understanding how, and whether,
different approaches to professional development with teachers affect children’s learning in
different ways (or at all). That is, is it more effective to provide professional development
focused on (a) improving teachers’ knowledge about instruction and children’s learning within a
content area such as mathematics, or (b) teachers’ beliefs or motivations about the importance of
teaching specific content for children’s success in the primary grades, or (c) changing teachers’
practices so that they provide more effective instructional and emotional support to the children
in their class.
Contribution 26. Technology can play an important role in designing effective professional
development. In two of the professional development projects discussed in the previous
sections, short videotaped movies of effective teaching provided an additional approach to
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helping teachers learn new ways to teach literacy skills. 154 Pianta and his colleagues found that
teachers who received mentoring through consultation were more likely than non-mentored
teachers to view the video movies on their own. Powell and his colleagues found that teachers
who had access to videotape exemplars of best practices varied widely in the extent to which
they the viewed videotapes on their own. When teachers viewed the videotapes, it was most
likely to be outside of work hours. Such work contributes to expanding the field’s understanding
of how and to what extent technology might be used to support teachers’ development,
particularly their adoption of new practices.
Technology has also been used to provide feedback to teachers on aspects of their instruction,
including linking comments from a literacy coach with videotapes of a teacher’s instruction. 155
Approaches to providing feedback through electronic mail have also been examined. 156 Finally,
investigators found that including a PDA that provided teachers with immediate feedback on
children’s learning and identified the next concepts to be taught, as coupled with the support of a
mentor coach, had generally positive effects on quality of language and literacy instruction; in
turn, some positive impacts on children’s language and literacy skills were also observed,
although results were mixed. As technology is used increasingly for professional development
with teachers, research is needed to examine the role of technology in promoting teachers’ use of
effective teaching strategies.

SUMMARY AND CONCLUSIONS
A primary purpose of early childhood education is to promote children’s acquisition of
knowledge and skills linked to later social competence and academic success. Although early
childhood education programs are concerned with supporting the early development and learning
of all children, they can be particularly important for closing the gap in early skills among
children experiencing risk factors relative to more-advantaged children. That is, children who are
poor, children who speak a language other than English at home, and children with identified
disabilities or at risk for developing disabilities perform at lower levels than their more
advantaged peers on many measures of academic and social competence when they enter
kindergarten. They are on a trajectory that may result in short- and long-term school failure.
These are also the children who are the majority of participants in publicly supported early
childhood classrooms and early intervention programs.
Through IES-funded research, we are gaining a better understanding of how early childhood
programs can function to support learning for children who exhibit risk factors, including
children with disabilities. As has been seen in this report, IES-supported research has focused on
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a number of different intervention topics, including identifying curricula and instructional
strategies that promote young children’s academic and social competence. In addition, rigorous
research studies of early childhood curricula have made clear that many are no more effective
than business-as-usual practices for improving children’s learning.
Fortunately, there are many noteworthy exceptions. Among the approaches that have been shown
to be more effective than business as usual are IES-supported studies of a literacy curriculum for
children who are deaf or hard of hearing and curricula that are effective in promoting children’s
understanding of important mathematical concepts. Equally important is research that has led to
the identification of specific instructional strategies for improving children’s learning of targeted,
foundational skills in early literacy, science and mathematics. IES-funded research also is
investigating the effectiveness of RtI frameworks that support the development and learning of
children with or at risk for disabilities, and children with low levels of achievement (primarily in
reading). Results of such work can help educators understand the scientific bases of RtI
applications in early education classrooms. Finally, IES-funded research has added to our
understanding of professional development interventions that support teachers’ use of effective
instruction and advance children’s learning of important academic and social skills.
While we have learned a great deal about effective educational practices through IES-supported
research, the field of early childhood education and intervention still has far to go toward
identifying the most effective ways to intervene with children who are at risk for school learning
problems, have specific educational needs, live in different circumstances, and attend a range of
early education and intervention programs. We are still far from answering the secondgeneration questions of what works, for whom, and under what circumstances.157 In our view,
important questions for education research include those related to:
The quality of early childhood education and intervention for all children. For example, we
need more evidence about the ways in which specific features of classroom quality are related to
children’s development and learning in specific domains. Are there minimum thresholds of
quality (teachers’ instruction and support for children) below which little learning occurs? How
does quality of instruction relate to quality of teacher-child relationships (e.g., is there a
synergistic association such that good quality in one domain leverages quality in another)? How
are quality thresholds applicable across varied types of program (e.g., publicly supported
programs such as state-funded pre-K, community based early care and learning center) and
locales? What interventions are effective for improving early childhood classroom quality?
Where will investment in quality improvements have the biggest impact on children’s learning
and development?
Key characteristics of effective instruction. Substantial efforts have focused on developing
effective instruction of important early learning objectives, particularly for children who are at
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risk. Yet, we are far from knowing the most effective and efficient approaches for engaging
children in learning to support their development of attention and self-regulation; at the same
time, there is a great need to know how best to promote children’s development of language,
literacy, mathematics and science knowledge, all of which are foundations for continued success
in the elementary grades. Children who are at risk frequently fall behind their more advantaged
peers with few or no risk factors on measures of social and academic competence when they
enter preschool at ages three and four. Thus, focusing on efficient as well as effective
educational practices will be critical in closing achievement gaps.
Intensive instruction for children with significant learning needs. In addition to focusing on
issues related to classroom-wide quality, many important issues remain when children continue
to demonstrate difficulties learning. For example, while response-to-intervention approaches
have been used effectively to support elementary school children’s learning, they are only
beginning to be used in early childhood programs. Particularly given substantial organizational
differences, it is not a straightforward task to apply elementary school practices to early
childhood classroom settings. Further attention to the development of assessment tools that can
be used quickly and reliably to monitor preschool children’s progress in academic and social
learning domains is needed, as is the continued development of effective, individualized
interventions that can be implemented in group settings by teachers and at home by family
members.
Improving teaching practices. We have learned a lot about effective instructional practices that
promote children’s development and learning, and about elements of high-quality teaching. We
know much less, however, about effective strategies for helping teachers to improve the quality
of their classrooms and of the instruction that they provide. Individualized coaching or mentoring
has been identified as an effective way for helping teachers learn new and effective teaching
practices, yet we know little about elements of effective coaching. For example, is coaching
more effective when it is provided by a colleague from one’s own school (mentor-teacher) than
when it is provided by a coach from the outside? How frequently should the coach consult with
the teacher, and how much coaching is needed to effect reliable, lasting changes in teachers’
instructional practices? How effective are communities of practice (i.e., groups of teachers) in
promoting changes in teaching, relative to individualized coaching? What technologies are
effective in supporting teachers’ learning and use of new, more effective instruction?
Research in early education and early intervention, supported by IES, has made substantial and
significant contributions to our understanding of effective practices for enhancing the learning
and development of our youngest and most vulnerable citizens. Rigorous research that addresses
important questions about approaches for promoting children’s development and learning can
provide educators (and other public consumers of education) with important guidance regarding
the scientific bases for practices and policies currently in place, or under consideration for
adoption. The present summary provides an initial summary of major contributions to date of
IES-supported research; additional IES-supported research relevant to early childhood education
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is underway and will provide additional guidance regarding effective practices and policies for
early education.
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