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Preface

The original study From Neurons to Neighborhoods: The Science of 
Early Childhood Development was released at a press conference in the 
Washington, DC, headquarters of the National Academy of Sciences on 
October 3, 2000 (see Appendix A for the original committee membership 
and statement of task). For weeks before the event, study director Deborah 
Phillips and I, along with members of the Committee on Integrating the 
Science of Early Childhood Development, had been preparing diligently and 
hoping that our report would garner significant media coverage and have 
a major impact on policy makers. However, when the report was finally 
released, the findings of a 6-year investigation into President Bill Clinton’s 
involvement in the Whitewater case were delivered to the Congress—and 
our carefully constructed announcement fell off the public’s radar screen.

I’ll never forget the words of Vanee Vines, the National Academies’ 
press officer, who worked with us on the report and put our disappoint-
ment into a broader perspective. “This report is not a breaking news story,” 
she said. “You have to give people time to read it carefully and digest its 
content. I promise you that this report will have legs.”

More than a decade later, those words have held up well. From Neu-
rons to Neighborhoods, the product of a 2.5-year study, has indeed had 
legs. Moreover—to extend the metaphor—it stood up and ran on those 
legs. It called for a fundamental reexamination of the nation’s response 
to the needs of young children and families, drawing upon a wealth of 
scientific knowledge that had emerged in recent decades. The study shaped 
policy agendas and intervention efforts at national, state, and local levels. 
It captured a gratifying level of attention in the United States and around 

xi
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the world and has helped to foster a highly dynamic and increasingly visible 
science of early childhood development. It contributed to a growing public 
understanding of the foundational importance of the early childhood years 
and has stimulated a global conversation about the unmet needs of millions 
of young children.

Ten years later, on October 27-28, 2010, the Board on Children, Youth, 
and Families of the Institute of Medicine (IOM) and National Research 
Council (NRC), which shepherded the creation of From Neurons to Neigh-
borhoods, held a 2-day workshop in Washington, DC, to review and com-
memorate a decade of advances related to the mission of the report. The 
workshop began with a series of highly interactive breakout sessions in 
which experts in early childhood development examined the four organiz-
ing themes of the original report and identified both measurable progress 
and remaining challenges; a summary of the themes and the conclusions 
of the breakout sessions appear in Chapter 1. A celebratory dinner on the 
evening of the first day brought together many of the people involved in the 
original funding, writing, and dissemination of the report to reflect on the 
reasons for its influence and to discuss future directions for the science of 
early childhood development and its application. The next day, six speakers 
chosen for their diverse perspectives on early childhood research and policy 
issues discussed how to build on the accomplishments of the past decade 
and to launch the next era in early childhood science, policy, and practice. 
Their perspectives, which are summarized in Chapters 2 and 3, are just 
illustrative of the many that could have been discussed at the workshop. 
Their talks provided a lively cross-section of reflections on the importance 
of the report and on future research and policy directions. My closing re-
marks at the workshop are summarized in the final chapter of this report.

From its inception, From Neurons to Neighborhoods has been driven 
by the proposition that there is a single, integrated science of early child-
hood development despite the extent to which it is carved up and divided 
among a diversity of professional disciplines, policy sectors, and service 
delivery systems. While much work still remains to be done toward this 
goal, one of the report’s chief contributions was to identify that common 
base of knowledge on which researchers, educators, health care providers, 
courts, policy makers, civic leaders, and many other constituencies have 
been able to build. The presentations at the 2010 workshop demonstrate 
both the promise of this integrated science and the rich diversity of contri-
butions to that science.

Perhaps the most rewarding source of gratification for the authoring 
committee is the extent to which From Neurons to Neighborhoods has 
helped transform the public discourse about young children. As stated on 
the last page of the report, our aim was to “mobilize the best available 
knowledge (and promote its continued growth) in order to move beyond 
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simple questions about whether environments and early experiences make a 
difference.” These concluding thoughts ended with a challenge “to answer 
questions about how to enhance the quality of those environments and ex-
periences in an effort to promote the health and development of young chil-
dren.” As we take stock of what has been accomplished since those words 
were written, it is clear that significant progress has been made in answering 
the “why” question, while much remains to be done to answer questions 
that begin with “what, how, and what’s next?” In this context, many of the 
toughest challenges today are variations on themes that were identified by 
the committee and articulated in the report more than a decade ago.

As the date for this anniversary celebration approached, I reread the 
acknowledgments section of the report and counted 123 people who con-
tributed to its creation—far too many to thank individually again by name. 
That said, several key people deserve special mention beyond the 17 ex-
traordinary members of the original study committee. Deborah Phillips was 
an inspiring and indefatigable study director who guided the report from 
its earliest conception through its writing, publication, and release. Much 
of the report’s success should be credited to her extraordinary efforts. The 
13 members of the IOM-NRC review committee provided us with a formi-
dable stack of comments and suggestions that greatly improved the report, 
and our editors—Eugenia Grohman and Christine McShane—scrutinized 
every word of the manuscript before it was sent to the printer.

The anniversary event, From Neurons to Neighborhoods: Ten Years 
Later, was organized by Rosemary Chalk, the director of the Board on 
Children, Youth, and Families. Pamella Atayi, Reine Homawoo, Wendy 
Keenan, and Rachel Pittluck provided valuable assistance in organizing 
and running the event. Steve Olson wrote the summary, working from a 
transcript generated by Caset Associates, Ltd.

One of the most valuable pieces of advice that the Committee on Inte-
grating the Science of Early Childhood Development received very early in 
the writing of From Neurons to Neighborhoods was that it should try to 
help build the knowledge base that would be needed 10 years in the future, 
not just address the pressing issues of the day. The content and energy dis-
played at the anniversary gathering for From Neurons to Neighborhoods 
indicate that the committee successfully embraced this advice. The past 
decade has seen immense progress, and the prospect of future advances in 
the domains of science, policy, and practice is even more exciting. The reas-
suring message that followed our less than auspicious release was prophetic. 
The science of early childhood development does indeed have legs!

Jack P. Shonkoff, Chair
Committee on From Neurons to Neighborhoods: Anniversary Workshop 
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1

From Neurons to Neighborhoods: 
Reflections on Four Themes 

In From Neurons to Neighborhoods: The Science of Early Childhood 
Development (NRC and IOM, 2000), the Committee on Integrating the 
Science of Early Childhood Development organized its main conclusions 
and recommendations around four overarching themes:

1. All children are born wired for feelings and ready to learn.
2. Early environments matter and nurturing relationships are essential.
3. Society is changing and the needs of young children are not being 

addressed.
4. Interactions among early childhood science, policy, and practice are 

problematic and demand dramatic rethinking.

More than 10 years later, these themes still deserve attention. The 
workshop held to commemorate the anniversary of the report’s release in 
2011 consisted of two parts. On the first afternoon, 40 invited participants 
divided into four working groups to discuss the four broad themes. Their 
goals were to reflect on the continued relevance of the themes, discuss 
progress in the 10 years since the theme was identified, and point to future 
research and policy actions that could further realize the intent of each 
theme. Summaries of the working groups’ main observations and conclu-
sions, which are included below, were given by the rapporteurs at a plenary 
session following these discussions. Each summary is preceded by a relevant 
quotation from the 2000 report, From Neurons to Neighborhoods.

The second day of the workshop was a public session, which was also 
a video webcast to audiences throughout the United States as well as other 

1
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countries. The program consisted of six invited presentations, which are 
summarized in Chapters 2 and 3 of this report. The archive of the video 
webcast (which includes the slides presented by each speaker) can be found 
at: http://www.iom.edu/Activities/Children/Neuronstoneighborhoods/2010-
OCT-28.aspx.

The anniversary workshop and this publication were sponsored by 
the Healthy Kids Communication Campaign, supported by private gifts 
to the Institute of Medicine. Many of the workshop participants included 
individuals who had been involved with the original study From Neurons 
to Neighborhoods. Additional participants included representatives from 
government agencies, foundations, professional organizations, advocacy 
groups, and other researchers. The workshop thus offered an opportu-
nity to share reflections from the original study with insights drawn from 
knowledge and experience that have emerged in the decade since its publi-
cation. Although the workshop was a celebratory activity, it is intended to 
stimulate future initiatives to synthesize and integrate the broad array of 
findings emerging from the many disciplines associated with the science of 
child development. 

The workshop was organized and hosted by the Institute of Medicine 
(IOM) and the National Research Council (NRC) through the Committee 
on From Neurons to Neighborhoods: Anniversary Workshop within the 
IOM-NRC Board on Children, Youth, and Families. The board brings the 
multidisciplinary knowledge and analytic tools of the behavioral, health, 
and social sciences to bear on the development of policies, programs, and 
services for children, youth, and families. It informs deliberations about 
some of the critical issues facing communities, states, and the nation, in-
cluding child health and health services, family support, child care, and 
early child development; biological and behavioral changes among children 
and youth; preschool education, school engagement, and youth develop-
ment; child abuse, family violence, and child welfare; and the prevention 
of underage drinking and other risky and dangerous behaviors. 

It is important to be specific about the nature of this report, which 
documents the information presented in the workshop presentations and 
discussions. Its purpose is to lay out the key ideas that emerged from 
the workshop, and this summary should be viewed as an initial step in 
building on new insights that have emerged since the publication of the 
original report. The report is confined to the material presented by the 
workshop speakers and participants. Neither the workshop nor this sum-
mary is intended as a comprehensive review of what is known about the 
topic, although it is a general reflection of the field. The presentations and 
discussions were limited by the time available for the workshop. A more 
comprehensive review and synthesis of relevant research knowledge will 
have to await future development.
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This report was prepared by a rapporteur and does not represent find-
ings or recommendations that can be attributed to the planning committee. 
Indeed, the report summarizes views expressed by workshop participants, 
and the committee is responsible only for its overall quality and accuracy 
as a record of what transpired at the workshop. Also, the workshop was 
not designed to generate consensus conclusions or recommendations but 
focused instead on the identification of ideas, themes, and considerations 
that contribute to the understanding of the topic.

Theme 1: All children are born wired for feelings and ready to learn. 

From the time of conception to the first day of kindergarten, development 
proceeds at a pace exceeding that of any subsequent stage of life. Efforts to 
understand this process have revealed the myriad and remarkable accom-
plishments of the early childhood period, as well as the serious problems 
that confront some young children and their families long before school 
entry. A fundamental paradox exists and is unavoidable: development in 
the early years is both highly robust and highly vulnerable. Although there 
have been long-standing debates about how much the early years really 
matter in the larger scheme of lifelong development, our conclusion is un-
equivocal: What happens during the first months and years of life matters a 
lot, not because this period of development provides an indelible blueprint 
for adult well-being, but because it sets either a sturdy or fragile stage for 
what follows. (NRC and IOM, 2000, p. 4)

The observation that babies come into the world with emotions and the 
ability to learn raises the question of whether early childhood development 
actually starts at birth. In addition, an emphasis on the period immediately 
after birth can be detrimental if it is assumed that this period is a strict de-
terminant of later development. Although the first few years of life can be 
critical for initiating trajectories, they do not determine them. Development 
is a continuum from the prenatal to the postnatal periods, with a particular 
influence from maternal nutrition, stress, and health. In that sense, starting 
with “birth” can be both too late and too early.

The word “wired” also can be problematic if incorrectly interpreted. 
That term can connote too much permanence, as if the brain were hard 
wired. But there is a diversity of wiring in the brain. Furthermore, this 
wiring constantly changes in response to biological and environmental in-
fluences. Again, trajectories provide a better way of thinking about develop-
ment. The farther out in time, the greater the divergence among individuals. 
These differences can be reduced, although there are limits to plasticity.

The differences between individuals are not all positive or all negative. 
A difference can lead to advantages in one context and disadvantages in 
another. Differences sometimes are interpreted in terms of “atypicality”—
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defining some people as normal and others as not normal. But there are 
more useful ways of thinking about differences. For example, differences 
can be systematic, leading to phenotypic clusters that are not well under-
stood. Differences also can be interpreted in terms of responsivity: How 
much do people change in response to context?

The wiring of the brain has become an important consideration in 
research based on neuroimaging. The capability to visualize the structure 
and function of the brain is exciting but also raises issues. Neuroimaging 
lacks a developmental dimension, partly because the tools and protocols 
are not available to do imaging with young children. Also, the public and 
some quarters of the scientific community have gained the mistaken impres-
sion that neuroimaging can reveal a direct link between brain activation 
and sophisticated behaviors, even though such a link is extremely complex.

Another pressing issue is the integration of social-emotional develop-
ment and cognitive development. Although the processes are integrated, 
they generally are not studied in an integrated way, nor are researchers 
trained to study them in an integrated way. Yet when the integration fails in 
individuals, serious problems can arise. An example is moral development. 
How can science study the development of values in young children? How 
are those values related to executive functions? And what are the roles of 
family and schools in forming values?

Finally, the wiring of the brain is related to the roles of biological and 
environmental factors in the developing child. The understanding of the 
genome has undergone a revolution in recent years, but there is no corre-
sponding theoretical, methodological, or taxonomic understanding of criti-
cal environmental influences or concepts. Responsivity or sensitivity may 
offer a handle on some of these concepts, but an environmental framework 
for understanding development has yet to be created.

All of these issues have implications for the training of researchers, 
practitioners, policy makers, and the public. All these groups need to have 
some understanding of systems science, which encompasses the content of 
several disciplines. Yet researchers need to be an expert in some area while 
also being able to communicate with people in different disciplines.

Theme 2: Early environments matter and nurturing relationships are 
essential.

The scientific evidence on the significant developmental impacts of early 
experiences, caregiving relationships, and environmental threats is incon-
trovertible. Virtually every aspect of early human development, from the 
brain’s evolving circuitry to the child’s capacity for empathy, is affected 
by the environments and experiences that are encountered in a cumulative 
fashion, beginning early in the prenatal period and extending through-
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out the early childhood years. The science of early development is also 
clear about the specific importance of parenting and of regular caregiving 
relationships more generally. The question today is not whether early 
experience matters, but rather how early experiences shape individual de-
velopment and contribute to children’s continued movement along positive 
pathways. (NRC and IOM, 2000, p. 6)

From Neurons to Neighborhoods placed great emphasis on social-
emotional development, but public policies still slight this area. Part of the 
problem is the lack of valid assessments of development. Today the empha-
sis is on what is already being done and what can be measured. Researchers 
also know much more about the development of cognitive domains than 
they do about social-emotional development.

Educational assessments are a prominent issue in measuring the out-
comes of learning. Today, policy makers have expectations of learning 
programs that are not grounded in research. Assessment strategies need 
to encourage teachers to teach with understanding. Yet current research 
is not compelling enough to move toward greatly improved assessments 
of learning. The challenge of developing better assessments is even greater 
with English language learners.

From Neurons to Neighborhoods was one of several reports that cata-
lyzed conversations related to quality and access in education, which is also 
related to issues surrounding assessments. Having effective measurements 
and tools would help move early childhood education toward both greater 
quality and greater access. These measurements and tools also would con-
tribute to the performance assessment of teachers, and they could provide 
a way to harness new knowledge and new technologies in early childhood 
education.

A prominent feature of conversations regarding quality and access has 
been the need to integrate science into early childhood initiatives, including 
training and professional development. Research conducted on curricula 
has been necessary but not sufficient. The larger question is how to bring 
science to bear on matters of practice to improve quality in classrooms and 
homes. This task also requires effective messaging for parents, teachers, and 
policy makers, so that science is translated into actions that are concrete 
and doable.

Have public policies and programs moved as far as they need to? The 
answer is clearly no. Large numbers of children are not served by early 
childhood education. Continued study of the benefits of early childhood 
development can continue to make the case for change. For example, policy 
makers should not think of early childhood education as a zero-sum game. 
Society will be better off by increasing quality and the number of children 
served.
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Even 10 years after the publication of From Neurons to Neighbor-
hoods, important questions remain: How can science be used to bring par-
ents, policy makers, and other players together in a coordinated way? What 
are reasonable outcomes for children 5 years, 10 years, or 30 years after 
a program ends? Has human capital been overemphasized compared with 
children’s well-being? From Neurons to Neighborhoods helped broaden the 
context of early childhood development, but this context still needs to be 
better integrated for scientific research to have maximum impact.

Theme 3: Society is changing and the needs of young children are not 
being addressed.

Profound social and economic transformations are posing serious chal-
lenges to the efforts of parents and others to strike a healthy balance 
between spending time with their children, securing their economic needs, 
and protecting them from the many risks beyond the home that may have 
an adverse impact on their health and development. (NRC and IOM, 
2000, p. 8)

Are children better off today than they were 10 years ago? The general 
answer is that children are not as far along as people interested in early 
childhood development would like them to be. There have been pivotal 
changes, however. The idea that early childhood development is important 
has reached the consciousness of parents and policy makers. But the transla-
tion of scientific information into policy and systems change has not gone 
as far it needs to go. In addition, large disparities among population groups 
continue to exist and are growing.

It is more difficult to identify effective interventions for children ages 
0 to 3 than for older age groups. One reason is that there is not the same 
infrastructure of programs and policies for young children. Again, the 
translation of science to action is not happening at the level that it needs 
to happen.

In the search for effective interventions, a focus on relationships is es-
pecially important. These relationships exist between parents and children 
as well as between care providers and children. They also exist at all ages. 
For example, the relationships between teenagers and their peers, including 
boyfriends and girlfriends, can be instrumental in determining the course 
of their lives. The centrality of relationships raises many questions. For 
example, should parenting education become universal, and if so how?

It is critical for service providers to meet parents and families where 
they are in their lives. Existing systems sometimes fail to recognize the cir-
cumstances surrounding families and children, especially in cases in which 
those circumstances have been changing rapidly. Furthermore, these systems 
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face a much greater challenge than just changing the environment. In many 
cases, they need to change how communities function.

Another issue in the search for effective interventions is the use of 
evidence. Studies of interventions need to concentrate on the features and 
approaches of what works, not necessarily on which program or model 
works. Which features or approaches across programs make for effective 
interventions? Similarly, randomized control trials have a role in evaluating 
programs, but more and different kinds of evaluations need to be used to 
determine the effective aspects of programs. Complementary evaluations 
that use mixed methods offer a better means of studying programs than the 
application of a single gold standard. When does an intervention work, for 
whom, and under what conditions? And how can evaluations be conducted 
closer to real time so that interventions can be continually monitored and 
improved?

Today, science is not being used to the extent that it needs to be used 
to generate new ideas about how to structure and motivate interventions. 
Scientific findings need to push people’s thinking and their commitment to 
change.

Theme 4: Interactions among early childhood science, policy, and practice 
are problematic and demand dramatic rethinking.

Policies and programs aimed at improving the life chances of young chil-
dren come in many varieties. Some are home based and others are deliv-
ered in centers. Some focus on children alone or in groups, and others 
work primarily with parents. A variety of services have been designed to 
address the needs of young children whose future prospects are threat-
ened by socioeconomic disadvantages, family disruptions, and diagnosed 
disabilities. They all share a belief that early childhood development is 
susceptible to environmental influences and that wise public investments 
in young children can increase the odds of favorable developmental out-
comes. The scientific evidence resoundingly supports these premises. (NRC 
and IOM, 2000, p. 10)

More than a decade after the release of From Neurons to Neighbor-
hoods, many remaining needs in early childhood development can be eas-
ily identified. A comprehensive reassessment of the nation’s child care and 
income support policies is needed. Education should recognize and incorpo-
rate early learning. The health system needs greater emphasis on prevention 
and health promotion. The family’s role should be more deeply appreciated. 
A more extended vision is needed for policy, such as the use of Medicaid as 
a key financing mechanism.

Many of these needs raise the question of whether proposed solutions 
should be systemic or more targeted. But this is a polarizing way to view 



Copyright © National Academy of Sciences. All rights reserved.

From Neurons to Neighborhoods:  An Update: Workshop Summary

8 FROM NEURONS TO NEIGHBORHOODS: AN UPDATE

what needs to be done. Targeted interventions should be framed within 
larger systems that are robust, appropriately financed, and universal so that 
individual programs are not isolated.

A discussion of “systems” is not very accessible to policy makers or 
the public. A better way of talking about systems is needed so that people 
can more easily understand what it means to support the child, adolescent, 
and adult over the lifespan.

In the past, reform efforts have tended to focus on programs rather 
than systems. A better approach is to focus on quality and outcomes rather 
than programs. This approach is more realistic in terms of the life of a child 
and developmental issues. It also would apply to everyone, which would 
make it more palatable to policy makers.

The state of Colorado has taken such an approach by convening all of 
the individuals and programs involved in the lives of children and condens-
ing their different visions into a single one-page description. Similarly, the 
state of Pennsylvania has created benchmarks with appropriate outcomes. 
For example, teacher certification for K-12 education was restructured so 
that the same criteria apply to everyone.

State policy and federal policy have quite different functions, and in 
early childhood development state policy is crucial. The state may be the 
best place for policy change to occur, and leadership in a state is also es-
sential to policy change.

At the federal level, several concerns exist. Open-ended block grants 
may be less effective than more directive grants that provide guidelines for 
what is needed. Funding for early childhood development tends to be scat-
tered, inadequate, and incoherent. Given the burden of bureaucratic costs, 
would the consolidation of scattered efforts within the federal government 
provide more money for programs? Or would consolidation make it easier 
for a program to be pruned or eliminated?

Federal initiatives also have resulted in successes, such as the domes-
tic violence initiative during the Clinton administration. In that case, the 
Department of Justice and the Department of Health and Human Services 
worked closely together and made significant progress.

New champions for early childhood development could include phil-
anthropic organizations that are familiar with the science, business leaders, 
economists, and young entrepreneurs. They could help pave the way for a 
new overview of the science of early childhood development, which could 
be called From Neurons to Neighborhoods to Nations.
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Research Issues in Early 
Childhood Development

From Neurons to Neighborhoods: The Science of Early Childhood 
Development had a profound influence on fostering the integration of the 
science of early childhood development as well as promoting the use of sci-
ence in early childhood interventions. In many areas the research frontier 
has progressed far beyond what it was when the report was released. New 
tools, new concepts, and even new fields of study (such as genomics, epi-
genetics, and functional neuroimaging) have greatly increased the ability to 
realize the vision described in From Neurons to Neighborhoods.

At the workshop to commemorate the 10th anniversary of the report, 
three speakers examined specific topics within the diverse array of research 
areas that constitute the overall science of early childhood development. 
Alan Guttmacher, Director of the Eunice Kennedy Shriver National Insti-
tute of Child Health and Human Development (NICHD), discussed the 
interdependence of biology and experience in the developing child. Bruce 
McEwen, Alfred E. Mirsky Professor at Rockefeller University, looked at 
the exciting work on the biological and neurological consequences of stress. 
And Deborah Stipek, James Quillen Dean and Professor of Education at 
Stanford University, discussed emerging work associated with executive 
functioning in the lives of young children. These three presentations focused 
on specific areas of research that offer future promise for the continued 
vitality and promise of developmental science.

9
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NATURE, NURTURE, AND THE RESEARCH AGENDA AT NICHD1

Alan Guttmacher 
Eunice Kenney Shriver National Institute of  

Child Health and Human Development

One of the most influential conclusions of From Neurons to Neigh-
borhoods is that it is not nature or nurture but nature and nurture that 
matter in early childhood development, said Alan Guttmacher, Director of 
NICHD. “The acceptance of that today compared to a decade ago is much 
more pervasive, and that is an important thing.”

The acceptance of this thesis has created new opportunities to investi-
gate the complex interactions between nature and nurture that affect early 
childhood. As an example, Guttmacher cited the National Longitudinal 
Study of Adolescent Health, which combines longitudinal data on adoles-
cents’ social, economic, psychological, and physical well-being with data 
on family, neighborhood, community, school, friendships, peer groups, 
and romantic relationships to study how such factors affect health and 
achievement. He also cited the National Children’s Study, which will allow 
researchers to examine multiple effects of environmental influences and 
biological factors on the health and development of approximately 100,000 
children across the United States from before birth to age 21.

New Research Tools

Recent advances have given researchers new tools to examine early 
childhood development. In particular, Guttmacher focused on recent ad-
vances in genetics, although from an unexpected perspective. “I come here 
as a certified genomicist to tell you that the real thing we have to focus on 
is the environment. That’s because we have made great strides in the last 
decade in having tools to look at genetic [influences]. We have not made 
similar kind of strides in understanding environmental influences.”

The sequencing of the human genome has made it possible to identify 
genes involved in a wide variety of human diseases. For example, new tools 
and data have made possible investigations known as genome-wide associa-
tion studies, which began to find genetic variants associated with specific 
diseases in 2005. Since then, genome-wide association studies have uncov-
ered hundreds of genetic regions involved in human diseases. Guttmacher 
acknowledged that relatively few of the genetic regions identified so far 

1  This section of the chapter is based on the presentation by Alan Guttmacher titled “The 
Federal Policy Perspective” at From Neurons to Neighborhoods Anniversary: Ten Years Later.
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appear to be involved in human behavior or cognition, but many of the dis-
eases associated with these genetic variants are relevant to early childhood.

However, uncovering the environmental factors that contribute to 
human diseases—much less human behaviors—is much more difficult. 
Furthermore, changing outcomes for children will involve changing their 
environments, not their genes. “To understand this complex interaction, we 
need to understand environment and genetics,” he said.

Geneticists have always assumed that genes influence behavior, but a 
growing body of evidence indicates that behavior influences genes in ways 
that were not anticipated. In particular, experiences are able to change 
genetic activity that once was assumed to be hard-wired. The new field of 
epigenetics, for example, is examining how experiences act on the configu-
ration and modifications of the DNA molecule to affect the activities of 
genes. These are “examples of the kinds of things we should be thinking 
about,” said Guttmacher.

An important focus of research will be to understand individual varia-
tion in learning. In the past, geneticists have tended to divide people into 
categories, but everyone is biologically unique in terms of genome and 
experiences. This research will include the use of new neuroimaging tech-
niques to explore variation in learning, longitudinal studies of learning that 
look at the interaction of genetic variation and sociocultural influences, 
examination of how or if early learning experiences modify the child’s ge-
nome through epigenetic modification, and the application of new research 
knowledge to improve early interventions for individuals with learning 
disabilities.

Another important research focus will be neural plasticity—how neuro-
nal structure and function change in response to experiences. For example, 
how are neural circuits reconfigured as a result of experience? What are 
the environmental experiences necessary for normal or optimal develop-
ment in various sensitive periods of neurocognitive development? How can 
the rehabilitation and adaptation of function contribute to recovery from 
disease or injury?

The Research Agenda at NICHD

NICHD launched a year-long process to identify scientific opportu-
nities over the next decade across the institute’s mission, which includes 
pediatric health, maternal health, rehabilitation medicine, and many other 
topics. The aim, said Guttmacher, is to develop a scientific vision that sets 
an ambitious agenda and inspires the institute, the research community, and 
the institute’s partners to achieve critical scientific goals and meet pressing 
public health needs.

NICHD will hold workshops to gather input from external experts, 
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commission white papers for workshops to create a foundation for the vi-
sion, convene a large multidisciplinary meeting to shape emerging plans, 
and welcome public input throughout the process. The target date for 
publishing the vision is December 2011. (For more information, see http://
www.nichd.nih.gov/vision.)

The institute’s staff has identified nine scientific themes to be explored 
in workshops:

•	 Behavior
•	 Cognition
•	 Development
•	 Developmental origins of health and disease
•	 Diagnostics and therapeutics
•	 Environment
•	 Plasticity
•	 Pregnancy and pregnancy outcomes
•	 Reproduction

At least seven of these themes apply directly to early childhood develop-
ment, said Guttmacher.

In addition, a number of topics cut across all of these themes:

•	 Analytical and measurement tools and methods
•	 Animal and computational models
•	 Bioethics
•	 Bioinformatics
•	 	Biotechnologies and bioengineering, including high-throughput, 

assistive, and related technologies
•	 Developmental trajectories
•	 Differences and disparities across populations
•	 Epigenetics and metagenomics
•	 Functional status
•	 Global health
•	 Implementation science, including health economics
•	 Nutrition
•	 Preventive and personalized medicine
•	 Stem cells
•	 Systems biology
•	 Training and mentoring

The intention is to produce a research agenda that is useful not only to 
NICHD but also to many other organizations that are interested in early 
childhood development, said Guttmacher. In this way, research will be able 
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to inform policy through investigations of the interactions between biology 
and experience in early childhood. The overall result will be to improve 
children’s outcomes through the application of new tools and approaches.

Discussion

During the discussion period, Guttmacher was asked how NICHD 
can overcome the disciplinary barriers that impede needed research on 
early childhood development. He replied that the program review currently 
under way at the institute is organized around broad themes, not around 
existing disciplines, to conceptualize the research agenda in a broader way. 
Disciplinary boundaries are a problem for the National Institutes of Health 
(NIH) in general, he noted. “No matter what area of health and develop-
ment one is talking about at NIH, [disciplinary] silos don’t tend to cor-
relate with biology in the real world.” The challenge for transdisciplinary 
research is to overcome these silos both scientifically and programmatically. 
The program staff at NIH take great pride in their grantees and the fields 
they support. But this pride also can breed narrow thinking. “In academia 
we tend to identify with certain systems and certain programs,” he said. 
“We need to think more creatively. For instance, if you think about the 
environmental-genetics construct, the only way to do that research is if we 
have people who are world-class experts in both of those worlds.”

Training is one way to resolve this problem. “I would hope that we 
would train folks who are comfortable across this broad swath of knowl-
edge,” he said. “Right now we don’t have those people. We need more cre-
ative ways of bringing teams together.” He noted that a historical strength 
of the IOM and the NRC is their ability to bring together people with very 
different perspectives—as the title From Neurons to Neighborhoods sug-
gests. More of that kind of audacity is needed in the scientific community.

NICHD also needs to hear from and listen to the users of its research, 
Guttmacher said. This input relates both to the scientific opportunities 
and to the public health impact of research. A sense of the key questions 
that can be answered would be extremely useful to NICHD. Partnerships 
between agencies involved in policies and programs also can yield such 
input. Such partnerships can lead to experiments that reveal whether novel 
interventions are having a desired effect, so long as these effects are accu-
rately measured.
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THE ROLE OF STRESS IN PHYSICAL AND MENTAL HEALTH2

Bruce McEwen 
Rockefeller University

People’s biological reactions to stress are a good example of the inter-
play between biology and the environment, said Bruce McEwen, Alfred E. 
Mirsky Professor at Rockefeller University. Roughly speaking, stress can 
be divided into three categories. Positive stress can be generated by a per-
sonal challenge, in which satisfactorily meeting that challenge gives rise to 
a sense of mastery and control. Positive stress points toward the existence 
of a healthy brain architecture, self-esteem, good judgment, and impulse 
control.

Tolerable stress results from the occurrence of adverse life events that 
are buffered by supportive relationships. The result of such stress is coping 
and recovery, again suggesting the presence of healthy brain architecture, 
self-esteem, good judgment, and impulse control along with good external 
supports.

Toxic stress results from unbuffered adverse events that are extended 
and/or sizable. The result is poor coping and compromised recovery. For 
children, the consequences of toxic stress include lifelong risk for physical 
and mental disorders, which is likely to be due to compromised brain ar-
chitecture and dysregulated physiological systems.

The brain is the central organ in the stress response, including adap-
tation. The brain perceives and judges what is threatening and therefore 
stressful. In this way, the brain determines the subsequent responses to 
stress, including adaptation. The term “allostasis” refers to the physiologi-
cal process of producing hormones in the body that produce a reaction to 
stress. The term “allostatic load” refers to the cumulative burden on the 
body as a result of stress and harmful health behaviors resulting from a 
stressful life.

There are many types of stressors, including trauma, abuse, major life 
events, family conflict, workplace environments, and community factors. In 
addition, each person has a unique response to stress determined by genet-
ics, early developmental history, and experiences throughout life.

Stress causes the release of hormones in the brain that travel to other 
parts of the body, which in turn cause subsequent hormonal responses 
and other physiological reactions. In some cases, these hormones have 
beneficial effects. For example, in the short term, these hormones can 

2  This section of the chapter is based on the presentation by Bruce McEwen titled “Implica-
tions for Physical and Mental Health” at From Neurons to Neighborhoods Anniversary: Ten 
Years Later.
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enhance immune responses, memory, energy replenishment, and cardiovas-
cular function. But if stress is prolonged or severe, these same hormones 
can cause harmful inflammatory and immune responses, impair memory, 
elevate mineral loss from bones and muscle wasting, and contribute to 
metabolic syndrome. In addition, other physiological reactions can disrupt 
brain, metabolic, immune, and cardiovascular function, creating a complex 
and nonlinear network of stress responses.

The brain also governs behavioral responses. For example, it can react 
to stress through fighting or fleeing. It can motivate personal behaviors 
that cause adverse outcomes like eating too much, drinking too much, not 
getting enough sleep, or not engaging in health-promoting behaviors like 
regular physical activity. The behavioral responses encompassed by the term 
“lifestyle” are also important, because they can influence the allostatic load 
(see Figure 2-1).

Finally, toxic chemicals in the environment can feed into the network 
of allostasis. For example, toxicants in the environment can increase inflam-
matory responses, which in turn can increase hormonal secretion and create 
imbalances in the allostatic network.

Diseases exacerbated by the allostatic network include cardiovascular 
disease, depression, diabetes, Alzheimer’s disease, arthritis, and cancer. All 
are diseases of modern life, McEwen pointed out, and many others could 
be included.

Perceived stress
(threat, no threat)

(helplessness)
(vigilance)

Physiologic
responses

Behavioral 
Responses
(fight or flight)

(personal behavior—diet,
smoking, drinking, exercise)

Individual 
differences

(genes, development, experience)

Allostatic load

Allostasis Adaptation

Major life events Trauma, abuseEnvironmental stressors
(work, home, neighborhood)

Figure 2-1

FIGURE 2-1 The brain plays a central role in mediating between a person’s experi-
ences and physiological reactions, including the stress reaction.
SOURCE: Reprinted from McEwen, B. S. 1998. Protective and damaging effects 
of stress mediators. New England Journal of Medicine 338(3):171-179. Copyright 
1998 with permission from Bruce McEwen.
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Stress and Brain Plasticity

The brain is capable of considerable remodeling, even in adults, McEwen 
observed. For example, the dendrites that receive electrical impulses from 
other nerve cells and then help pass them on to others can grow or shrink 
throughout life. The synapses through which nerve cells communicate with 
each other also can change as a result of experience. The brain can even 
form new neurons in particular brain regions such as the hippocampus, 
which plays a key role in certain kinds of memory. In fact, particular kinds 
of stress suppress the generation of new neurons, and the regulation of this 
process is thought to be a key factor in depressive illnesses.

Research on animals and, to a more limited extent, imaging techniques 
in humans have shown that stress can cause neurons to shrink or grow. For 
example, in the hippocampus, stress can cause neurons to shrink, so that 
dendritic networks become simplified. But in a part of the region called the 
basal lateral amygdala, which is critical in memories of fear, stress causes 
an expansion of the dendritic tree. Similar processes can occur in a corti-
cal area called the orbital frontal cortex, which is involved in determining 
the salience of reward or punishment, and in the medial prefrontal cortex, 
which has important roles in decision making, working memory, and top-
down control of mood, anxiety, and autonomic and neuroendocrine func-
tions. “What you have is growth in some areas, shrinkage in some areas,” 
said McEwen. “Some parts of the brain become more activated and more 
responsive. Others become less responsive.”

The good news is that animal models have produced some evidence 
that the brain can recover when the stress ends, so “this is not an example 
of brain damage per se.”

The Origins of Adult Diseases

Many adult diseases have their origins in adverse events early in a 
child’s life (Shonkoff et al., 2009). Studies have shown, for example, that 
living in a chaotic home can lead to greater helplessness and distress, 
poor self-regulatory behaviors, and perhaps deficits in prefrontal cortical 
function. Other studies have documented elevated levels of obesity, blood 
pressure, cardiovascular reactivity, and systematic inflammation as well as 
poor dental health as a result of chaotic home situations in early childhood, 
leading to shorter average lifespans (Brown et al., 2009). Adverse childhood 
experiences can exacerbate obesity, illicit drug use, mental health problems, 
sexual and reproductive health issues, and general health and social prob-
lems. Low socioeconomic status is associated with poor language skills, 
poor executive function, and other effects on learning ability. Maltreatment 
of children has a cascade of consequences that influence cognitive and in-
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tellectual ability, social and behavioral skills, psychological and emotional 
processes, and physical and neurological functions (see Figure 2-2).

Animal models have played a large role in studying the physiological 
effects of the environment. For example, in rodent models prenatal stress 
retards the development of the hippocampus, whereas good maternal care 
improves the emotional state and even seems to affect the lifespan of off-
spring. With a background of good maternal care, novel experiences can 
benefit cognitive and social development in rodent models. Similarly, studies 
of rhesus monkeys have shown that maternal anxiety can be transmitted to 
offspring. And animal research is showing that the intrauterine environment 
has immense importance not only for things like metabolism and obesity 
but also for behavior.

The new field of epigenetics is looking at gene–environment interactions 
that have physiological and behavioral consequences, including the effects 
of stress. Epigenetic modifications to DNA include the actions of proteins 
called histones that determine the folding or unfolding of DNA to expose 
or hide genes, the binding of protein regulators to DNA and the addition of 

FIGURE 2-2 The experiences that a child has as part of a family and a community 
have a cascade of consequences for biological and neurological functioning.
SOURCE: McEwen, 2010.
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methyl groups to DNA that influence gene expression, and the production 
of small RNA molecules that regulate the survival and translation of mes-
senger RNAs. Some of these effects can be passed from one generation to 
the next and influence such traits as obesity and parental behavior. McEwen 
observed: “To reduce the obesity epidemic, for example—which by the way 
has effects on cognitive function as well as other diseases—we have to deal 
with nutrition, stress, and other things in families expecting children. We 
can’t just start after the child is born.”

In these ways, the experiences people have during their life become em-
bedded in their brains and in their physiological reactions to events. Heavy 
allostatic loads, for example, can alter and sensitize the brain and the body 
to respond in certain ways to similar experiences. Experiences involving the 
stress response also can have positive consequences. For example, regular 
physical activity demonstrably improves executive function. “We all know 
that getting up and walking around helps to jog our cognitive function. 
That is a very simple and direct solution to help a lot of people help them-
selves, and particularly kids.”

The centrality of the stress response means that interventions to de-
crease stress and the harmful effects of stress can produce major benefits 
for society. For example, interventions influencing early childhood devel-
opment can produce major financial returns through increased earnings to 
individuals, lower crime rates, savings on special education and welfare, 
and increased income tax revenues (Center on the Developing Child at Har-
vard University, 2010a). “The returns on investment . . . are significant and 
important,” said McEwen, “besides the fact that it is the right thing to do.”

Discussion

During the discussion session, McEwen pointed out that top-down 
policy directives need attention, in addition to bottom-up interventions. 
Government policies and work-related policies of private enterprise that 
affect how families and children live are essentially health policies. There-
fore, policies and health interventions need to work in tandem. “Societal 
change takes a long time and requires a political process,” he said. Specific 
programs can be the consequence of overarching policies, he said, citing the 
Nurse Family Partnership, the Perry Preschool Project, and the Abecedarian 
Project. A combined approach “is the most important way of dealing with 
things,” he continued. 

Policy makers and the public need to know how the brain is involved 
in early learning and development. In particular, McEwen mentioned that 
the Society for Neuroscience is organizing a public outreach effort on early 
childhood development to capture the attention of the public and policy 
makers.
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WHAT WE HAVE LEARNED ABOUT LEARNING3

Deborah Stipek 
Stanford University

From Neurons to Neighborhoods provided incontrovertible evidence 
for several key conclusions, said Deborah Stipek, James Quillen Dean and 
Professor of Education at Stanford University. It showed that children’s ex-
periences shape the architecture of their brains as well as their functioning. 
It also demonstrated the value of early interventions, including high-quality 
early childhood education.

These conclusions inevitably raise questions about leverage points in 
the lives of young children. An especially important question is, What do-
mains of early skills can be used to enhance later skill development? The 
task is complicated by the interdependence of skills. For example, when 
children who are less prepared enter school, they lack not just academic 
skills. They also tend to be behind other children in social, emotional, and 
cognitive skills. These dimensions are highly interactive, Stipek observed, 
and each contains many subdimensions.

The question then becomes whether to intervene along all of these 
dimensions or to direct attention to particular dimensions that leverage 
other kinds of skills. “How [can] a skill that you develop at the age of 3 
contribute to the kinds of academic demands that you are expected to meet 
at the age of 5 or 6 or 8 or 11?” she asked.

Stipek argued that interventions in particular domains can act as partic-
ularly effective leverage points, noting that “Piaget taught us that cognitive 
development is a system of understandings, and that changes in any part 
of that system are likely to influence changes in other parts of the system.” 
As examples of potentially important leverage points, she discussed verbal 
skills, social skills, mathematical skills, and the executive functions that 
underlie many developing skills in young children.

Verbal Skills

The verbal input that children receive—both in terms of the number of 
words and the number of different words they hear—has a strong correla-
tion with their vocabulary, Stipek observed. Verbal learning also exhibits a 
reciprocal loop. As children develop better vocabulary and literacy skills, 
their executive functions are enhanced. For example, recent research has 

3  This section of the chapter is based on the presentation by Deborah Stipek titled “Impli-
cations for Motivation and Learning” at From Neurons to Neighborhoods Anniversary: Ten 
Years Later.
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shown that the verbal environment of children even in infancy predicts 
their working memory, their processing speed, and their underlying cogni-
tive skills, which in turn predict their vocabulary development. In addition, 
the levels of skill children have when they enter school influence the kinds 
of educational environments they experience. These skill levels influence 
teachers’ expectations for the kind of work they can do and help determine 
which other students they are grouped with in classrooms.

Because of these effects, verbal input has a multiplicative influence on 
children’s lives. “I would propose that the verbal environment might be 
one of those leverage points that we need to take a look at,” said Stipek.

Social Skills

Social skills also predict learning. Children’s ability to get along with 
peers, their skills at interacting socially, and the absence of aggressive or 
disruptive behavior are believed to facilitate their learning. Similarly, the 
relationships that children form are important predictors of how well they 
learn, and they learn better when they have a secure and caring adult avail-
able to them.

Research in the past decade has begun to explore these connections 
more thoroughly. For example, increased aggression has been shown in 
children who are having difficulty learning to read. In this situation, learn-
ing predicts social skills better than social skills predict learning. This does 
not imply that social skills are unimportant, Stipek emphasized, but the 
common assumption that social skills cause academic skills needs further 
analysis. The research suggests that improving academic skills may serve as 
a lever for promoting positive social behavior.

Mathematical Skills

The development of mathematical skills has been part of childhood 
since antiquity, but these skills are relatively new to preschool. Stipek and 
her colleagues have had to visit preschools multiple times to find any evi-
dence of mathematical activities. “It is something that has been neglected,” 
she said, “but recent evidence suggests that it may deserve more attention 
than we have been giving it.” A recent report by the National Research 
Council (2009) highlighted research in this area.

A recent study compared literacy and mathematics skills for children 
entering kindergarten to predict their skills in reading and mathematics in 
third grade. The mathematical entry skills were much stronger predictors 
of both mathematical and reading skills in third grade than were reading 
entry skills. The reasons for this correlation remain unclear. Does learning 
in mathematics facilitate later thinking skills and the ability to perform in 
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school, or do early mathematical skills reflect some underlying executive 
functions that influence learning? “We [don’t] really know,” said Stipek, 
“but data like this suggest we better find out . . . because mathematics might 
be much more important than we have thought.”

Research also has demonstrated that young children are more capable 
of learning mathematics than was previously believed. They can do much 
more than just “macaroni math”—gluing three macaronis in one box 
and five in another. They can learn to use numbers to describe order and 
measure, to use patterns to recognize relationships, and to use geometry to 
represent objects. “There is a lot to mathematics even for young children,” 
Stipek observed.

The natural progression of mathematical understanding is fairly well 
understood, she said, as are effective strategies to teach mathematics to 
young children, and research-based preschool mathematics curricula exist. 
Stipek observed, “It is not that we don’t have the tools, but we have not 
been convinced of the value of mathematics.” If this is a productive leverage 
point, as current research suggests it might be, teachers and caregivers will 
need to develop skills to help children develop fundamental mathematical 
skills.

Executive Functions

As a final example of a potential leverage point, Stipek spoke more 
broadly about executive functions (see Figure 2-3). Research has shown 
that executive functions are important for social skills as well as learning. 
For example, studies that hold constant aspects of executive functions, such 
as attention and impulsivity, no longer detect a relationship between aggres-
sion and academic performance, which suggests that executive functions 
may be critical in both domains. In social interactions, children need to be 
able to remember the rules of the game. They need to inhibit the impulse to 
push a child out of the way when they run for a ball or to grab a toy that 
they want. They need to plan strategies for entering play or for engaging 
other kids in play. Inhibitory control, emotional self-regulation, memory, 
attention—which are all executive functions—are all important in social 
interactions as well as intellectual work.

As an example, Stipek cited a classroom of preschoolers in which a 
teacher asks a question. Every child raises his or her hand, but when the 
teacher calls on someone, that child has no idea what to say. “This is an 
example of poor inhibitory control,” said Stipek. They want to participate 
so they raise their hand, but they have not thought through the fact that 
they do not have an answer. “We see these executive functions play out on 
the playground in a social context and in the classroom all the time.”

In intellectual work, children need to remember instructions. They need 
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to be able to pay attention to the task at hand despite distractions. They 
need to be able to shift their attention if the strategy they are using does not 
seem to be working. They need to inhibit the immediate action that comes 
to mind and consider alternatives.

Researchers need to study executive functions to learn more about how 
they influence behavior in both the learning context and the social context, 
Stipek said. Today very few interventions that target executive functions are 
available, despite their potential value in building childhood skills.

Effective Interventions

The evidence on leverage points in the lives of young children sup-
ports the need for effective interventions. A strong foundation “influences 
children’s opportunities and abilities to learn from the very first year of 
their life,” said Stipek. The existing evidence does not necessarily indicate 
exactly where to intervene, but it identifies questions that deserve much 
more attention.

Executive 
Functions

Working 
Memory

Inhibitory 
Control

Emotional Self-
Regulation

Attention
Shifting

Figure 2-3

FIGURE 2-3 Executive functions include both cognitive and emotional skills and 
attributes.
SOURCE: Stipek, 2010.
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Intervening in the lives of young children is inevitably complex. Young 
children are learning language (and sometimes additional languages in addi-
tion to their native language), pre-literacy skills, social and emotional skills, 
impulse control, and many other skills. They are developing relationships 
with parents, caregivers, educators, and other adults. People who have ma-
jor responsibility for young children need much more support and training 
to guide development in the face of this daunting complexity.

Several outstanding questions have important implications for the re-
search needed to prepare for future updating of From Neurons to Neigh-
borhoods, said Stipek. First, the interconnections between skills need to be 
better understood. How do interventions in one area affect skills in other 
domains? For example, very few researchers assessing the effects of inter-
ventions targeting either academic or social skills have assessed the effects 
of the intervention on the other domain. She expressed her view: “I strongly 
recommend that we look at these cross-domain effects. It will help us to 
understand the interconnections among domains of development and to 
identify those important leverage points.”

Researchers also need to develop a better understanding of what kinds 
of skills teachers and caregivers need and how to provide them with those 
skills. The focus on credentials such as academic degrees can detract from 
the important questions: What do people need to know and be able to do 
and how can these skills be developed?

The only way to convince policy makers of the need to invest in early 
childhood development is to convince the public, Stipek concluded. Ad-
vocates need to start where people’s hearts are, which is with their own 
children. They need to understand that “their child’s future depends as 
much on other people’s children’s future as on their own child’s future. 
And if they want their child to thrive, they need to make sure that they are 
promoting and supporting the welfare of the people [working with] their 
child,” she noted.

Discussion

Stipek was asked during the discussion session how executive functions 
can be measured in preschoolers. She commented that for many domains 
of development there is a confusing array of overlapping and differently 
named measures. Stipek had begun compiling a list of measures of learning-
related behaviors, but quit when she reached 30 measures. One of the 
things the field needs to do, she said, is develop greater consensus about the 
conceptualization and measurement of different domains of development. 

Stipek also was asked how to provide incentives to draw the best 
minds into teaching young children. She answered that people need to be 
paid more. Care providers are not going to sacrifice the needs of their own 
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families to care for other children. “We are going to have to increase pay. 
That to me is a no-brainer,” she observed.

Specific interventions also bear promise. For example, a program 
at Stanford called Jumpstart gives students a year-long seminar in early 
childhood education along with 6 hours per week spent in a low-income 
community working with preschool children. “These bright, energetic 
under graduates are totally hooked by the time they finish the year,” Stipek 
said, “if they are not going into early childhood education, many of them 
end up going into K-12 education.” However, they will not stay in early 
childhood education unless their pay and the respect they are accorded by 
the rest of society improves. In countries that compare favorably to the 
United States in educational performance, educators are paid well relative 
to other professions and education is a highly respected profession. “We 
don’t have that in the United States,” Stipek said. “Partly it is because 
people underestimate the difficulty. They think that [working with] young 
children is babysitting. They do not understand the many interconnected 
domains of development that teachers need to understand and promote, 
especially if we want to close the achievement gap.”
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Policy Issues in Early 
Childhood Development

One of the distinctive features of the science of early childhood devel-
opment is the extent to which research findings evolve under the anxious 
and eager eyes of millions of families, policy makers, and service providers 
who seek authoritative guidance as they address the challenges of promot-
ing the health and well-being of young children. Moreover, as a public issue, 
questions about effective practices in the care and protection of children 
confront basic traditional values in areas that include personal responsi-
bility, individual self-reliance, and the role of government involvement in 
people’s lives.

Many policies have changed at the federal and state level since the 
initial publication of From Neurons to Neighborhoods, some because of 
the scientific advances catalyzed by the report. More emphasis is placed 
upon early childhood education than it was a decade ago. State and federal 
maternal health legislation has expanded to include home visiting programs 
throughout the states. The Special Supplemental Nutrition Program for 
Women, Infants, and Children (WIC) has moved away from formulas to-
ward packages for providing food for families. At the same time, socioeco-
nomic and demographic trends have created new challenges, with a greater 
percentage of children growing up in poverty and to foreign-born mothers.

Three speakers at the workshop to commemorate the 10th anniversary 
of From Neurons to Neighborhoods examined public policy issues related 
to the report and raised questions about future directions that deserve at-
tention. Joan Lombardi, Deputy Assistant Secretary and Interdepartmental 
Liaison for Early Childhood Development in the U.S. Department of Health 
and Human Services, described changes in federal policies affecting young 

25
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children and families over the past decade and the role of the science base 
in contributing to those changes. Mary Eming Young, Lead Child Devel-
opment Specialist for the World Bank’s Human Development Network, 
spoke about how to mobilize science to promote policy innovation from 
an international perspective. Jack Shonkoff, Director of the Center on the 
Developing Child at Harvard University, presented a new framework in 
examining how the science of early childhood development can contribute 
to social change.

THE FEDERAL POLICY ENVIRONMENT1

Joan Lombardi 
U.S. Department of Health and Human Services

Before the workshop, Joan Lombardi, Deputy Assistant Secretary and 
Interdepartmental Liaison for Early Childhood Development in the U.S. 
Department of Health and Human Services, asked several people for their 
impression of the report From Neurons to Neighborhoods. One described 
it as a graduate school course condensed into a single book. Another said 
it was the embodiment of the importance of early childhood. A third ob-
served that it affirmed the importance of the work they were doing. “We 
can’t underscore enough the importance of [this] report,” Lombardi said.

In her talk, Lombardi described the evolution of the federal policy envi-
ronment and its relation to the early childhood science base. From Neurons 
to Neighborhoods emphasized several key scientific concepts:

•	 Biology and experience are both important in early childhood 
development.

•	 Context shapes the developing child.
•	 The growth of self-regulation is a cornerstone of early childhood 

development across domains of behavior.
•	 Relationships are the building blocks of human development.
•	 Vulnerability and resilience are key features of childhood and can 

be affected by both risk factors and protective factors.
•	 The course of development can be altered in early childhood by 

effective interventions.

These concepts have had great staying power and continue to influence 
federal policy today, Lombardi said.

1  This section of the chapter is based on the presentation by Joan Lombardi titled “The 
Federal Policy Perspective” at From Neurons to Neighborhoods Anniversary: Ten Years Later.
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The Policy Context

In From Neurons to Neighborhoods, the Committee on Integrating the 
Science of Early Childhood Development pointed to five ongoing transfor-
mations affecting families with young children:

1. Changes in the nature, schedule, and amount of work engaged in 
by parents of young children.

2. More children spending time in child care of varying quality start-
ing at a young age.

3. Continuing high levels of economic hardships among families even 
in a strong economy.

4. Increasing cultural diversity and the persistence of disparities 
among subgroups.

5. Greater awareness of the effects of stress on young children.

One of the most important points the report made is that the effects 
of these changes should not be viewed in isolation, Lombardi said. De-
velopment is an integrated process. Similarly, federal policies that affect 
early childhood education should be seen as an integrated system. These 
policies encompass health, mental health, nutrition, child care, education, 
family support, and child protection (see Figure 3-1). Many federal poli-
cies in these areas are long-standing and have had an important effect on 
the lives of families. “We do have things to celebrate in the policy arena,” 
said Lombardi.

Policies that fall outside what is traditionally seen as early childhood 
concerns also have a substantial influence on children and families, includ-
ing housing, economic, and transportation policies. “These are the things 
that I hear about when I travel across the country as having a profound 
effect on families,” said Lombardi.

During the decade before the release of From Neurons to Neighbor-
hoods, a robust set of early childhood policies emerged, including policies 
influencing child care, family and medical leave, Early Head Start, welfare 
reform, child support, the Children’s Health Insurance Program, and fam-
ily preservation. It was not a perfect agenda, Lombardi noted. “We didn’t 
get it right in each one of those places. But we moved the needle, and we 
moved it in a bipartisan way.”

In the decade since the report was released, the policy environment has 
shifted. At the federal level, policy changes have emphasized literacy, assess-
ment, welfare reform, and family structure, although significant resources 
to back these changes have become available only in the past 2 years 
with the passage of the American Recovery and Reinvestment Act and 
the  Patient Protection and Affordable Care Act. During this same period, 
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the states have been laboratories of innovation. For example, the expan-
sion of prekindergarten programs at the state level was an enormous step 
forward, said Lombardi.

However, the rate of children ages 0 to 5 living in poverty also has 
increased over the past decade, and the fraction of young children living in 
poverty is greater than the fraction of poor children ages 6 to 17. “Unfor-
tunately the line is going in the wrong direction,” Lombardi said. “That is 
a concern for all of us.”

FIGURE 3-1 Public policies that affect early childhood development collectively 
overlap.
SOURCE: Lombardi, 2010.
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New Policy Developments

Recent federal policy changes have brought new attention to early 
childhood, with a particular emphasis on prenatal care to age 8. The Patient 
Protection and Affordable Care Act included authorization for the Mater-
nal, Infant, and Early Childhood Home Visiting Program, which will make 
“an important difference to young children, particularly young children at 
risk,” according to Lombardi. New research initiatives include a study of 
the workforce for early childhood care conducted through the National 
Academies. Child Care, Head Start, and Early Head Start programs have 
all been expanded. In general, trends in the development of policy include 
emphases on evidence, place, and prevention.

These changes reflect a gradual shift from a diverse set of programs to a 
more systematic approach, Lombardi observed. At the state level, advisory 
councils are coordinating programs. State and federal programs are moving 
toward more integrated standards. Common governance and professional 
development across programs are being emphasized. Families are being 
engaged in new ways, so that they can be more systematically involved in 
their children’s health, learning, and development. Data systems are being 
created at the individual and public health levels to track developmental 
measures across childhood and adolescence.

Reflecting these changes, the U.S. Department of Health and Human 
Services has created new linkages with the U.S. Department of Education. 
An interagency policy board created by the two departments is beginning 
to align policies systematically. “It is an honor,” said Lombardi, “to be 
working for an administration and a President who understand that learn-
ing begins at birth and that investments in health and education have a 
profound impact on development.”

Implications for the Research Agenda

As part of this new emphasis on early childhood development, a ro-
bust agenda is emerging at the federal level and in partnership with states 
and communities, according to Lombardi. She posed four questions to the 
research community that have significant policy relevance:

1. What are the key elements that lead to improved child health and 
developmental outcomes in early childhood programs?

2. How can gains be sustained over time, and how does one program 
build on another?

3. How can the impact of community-wide strategies be evaluated?
4. What is the impact of media and technology on young children and 

family relationships?
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Implications for the Policy Agenda

The policy agenda remains unfinished. From Neurons to Neighbor-
hoods began to fill the gap between what is known and what is being done, 
but the gap remains large. Lombardi suggested emphasizing the effects 
of policy on primary caregivers because of their significance to children. 
“They need time, information, and social networks of support,” she said. 
As a new grandmother, Lombardi added, she has been struck by how little 
time parents have with young children from the earliest ages and how little 
support they receive.

Another important policy focus is to link child welfare more directly 
to early childhood, particularly with an increasing number of very young 
children in the foster care and child protection system. Quality early child-
hood services can be an important respite for families and a supportive 
environment for the developing child.

Early childhood mental health programs need to be taken to scale, 
according to Lombardi. The Substance Abuse and Mental Health Services 
Administration has launched several important demonstration projects, and 
these need to be expanded, she said.

Child care should not be seen as creating deficits in children but as an 
opportunity to provide quality services to them. Much needs to be done 
to provide quality across child care and other early childhood programs. 
In particular, children from low-income families need access to quality 
services. “Federal child care assistance is still serving only 1 of 6 eligible 
children. That is not good enough.”

Good policies also incorporate consideration of the life cycle. Early 
childhood development is linked to youth development, and both are linked 
to adult development.

Finally, much can be learned from policies, research, programs, and 
experiences in other countries, and countries with proportionately greater 
needs require higher levels of attention and support. “Along with sharing 
research, we should be focusing much more attention on the millions and 
millions of children around the world who may be surviving but are not 
thriving because of malnutrition, violence, and poverty,” said Lombardi. 
“It is time for us to step up to the plate and continue to invest in those 
children.”

Policy debates in recent years have tended to pit personal responsibility 
against public policies. From Neurons to Neighborhoods said that the time 
has come to move beyond such either/ors. Lombardi concluded her remarks 
by quoting from the report: “In the final analysis, healthy child develop-
ment is dependent on a combination of individual responsibility, informal 
social supports, and formalized structures that evolve within a society.”
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Discussion

A questioner asked Lombardi about the advantages of place-based 
policies compared with traditional health or human service systems, and 
Lombardi responded that she views the two as inseparable. “What you do 
in a community is pull all those pieces together.” For example, a major 
problem in the existing network of services is a lack of investment in the 
early childhood workforce, particularly for infants and toddlers. “It takes 
time and multiple service providers working together in a community to 
make that change. It is not a simple fix.” Only team efforts will be able to 
make changes of the necessary magnitude.

There is a tremendous need, said Lombardi during the discussion pe-
riod, to bridge the gap between the research community and what is going 
on in actual programs. Important innovations are occurring in early child-
hood development. Programs serving very young children are reaching very 
different types of families even as the demographics of American families 
change rapidly. Practitioners have wisdom and evidence that will lead to 
better research questions and better policies, and both research results and 
policy decisions will be easier to communicate if researchers and policymak-
ers interact directly with people who are doing the work.

A GLOBAL PERSPECTIVE2

Mary Eming Young 
The World Bank

Just as From Neurons to Neighborhoods led to major early childhood 
initiatives in the United States, the global community has been converging 
on the importance of early childhood development and the need for urgent 
action. These calls for action have several sources, said Mary Eming Young, 
Lead Child Development Specialist for the World Bank’s Human Develop-
ment Network. International and regional agencies such as the World Bank, 
the United Nations, the Inter-American Development Bank, and the Asian 
Development Bank have been supporting early childhood development pro-
grams through advocacy, funding, and technical assistance. For example, 
the recent report Closing the Gap in a Generation: Health Equity Through 
Action on the Social Determinants of Health from the World Health Or-
ganization observes that the healthy development of young children is a 
powerful equalizer for all nations (Commission on Social Determinants 

2  This section of the chapter is based on the presentation by Mary Eming Young titled 
“ Lessons Learned from Global Perspective” at From Neurons to Neighborhoods Anniversary: 
Ten Years Later.
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of Health, 2008). In addition, such academic journals as the Lancet have 
published major articles on early childhood development (Engle et al., 
2007; Grantham-McGregor et al., 2007; Jolly, 2007; Walker et al., 2007). 
And regional initiatives in such areas as Latin America have given highest 
priority to early childhood development programs as both a short-term and 
a long-term solution for addressing poverty.

Three key messages have emerged from these calls for action, stated 
Young. First, start at the beginning—that is, integrate healthy childhood 
development into prenatal, early health, and parent education services. 
Second, get ready for success—that is, ensure children’s access to services 
before they enter school, beginning with the most vulnerable and disadvan-
taged children. Third, include early childhood in all national policy plans 
across sectors.

Closing the Gap

Despite the recent global emphasis on early childhood development, 
much remains to be done to close the gap between understanding and ac-
tion, said Young. Especially in developing countries, the science of early 
childhood development still needs to be translated into large-scale programs 
for young children.

Young identified three obstacles to action. First, the time between mak-
ing a change and realizing the benefits can be protracted. Policy makers 
must understand that they need to invest in early childhood education now 
for payoffs to occur later. Also, children, and especially the poor, do not 
have a political voice or representation to defend their interests.

Second, the complexity of early childhood development demands an 
integrated approach that encompasses all levels and sectors of society. 
Today the health, education, and social protection sectors tend to work in 
silos. They do not work together to identify and pursue coordinated and 
practical approaches to child development. But no single sector can solve 
the problem on its own.

Third, the necessary infrastructure for early childhood development 
needs to be built from the bottom up. Throughout the world, early child-
hood development programs are uniquely dependent on a complex network 
of local, regional, and national institutions for financial management and 
implementation. Say that early childhood development programs consist 
of thousands of micro projects that serve 15 to 20 children each, Young 
observed. Clusters of 15 to 20 micro projects would form neighborhood 
clusters. These neighborhood clusters would depend on parent associations 
for organizational support, such as establishing contracts with local pro-
viders, lobbying local authorities, or networking with volunteer organiza-
tions. Neighborhood clusters in turn would depend on city- or district-wide 
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support systems. The aim of all these networks would be to strengthen the 
basic unit of society—the family. But communities cannot take on this task 
successfully without strong public policies.

As an indication of the scale of the challenge, Young cited the Head 
Start program’s coverage of about 1 million children in the United States, 
which is about half of the intended beneficiaries. Yet, approximately 200 
million children worldwide are estimated to be at risk of poor development, 
and this figure is underestimated because it uses a poverty rate of less than 
$1 dollar a day of family income to determine if a child is at risk.

An Agenda for the Next Decade

Young identified four main tasks for the next decade.
The first is to rigorously foster global understanding and awareness 

of the importance of early childhood development. Specifically, it is criti-
cal to communicate the importance of healthy brain development in early 
childhood for the overall health, well-being, and competence of popula-
tions. This knowledge needs to spread to all people at every level and 
especially to parents, caregivers, communities, government policy makers, 
financiers, and heads of states. The creation and strengthening of national 
policies affecting early childhood development depend on awareness of its 
importance, yet the tipping point for many necessary actions has not been 
reached.

The second task is to promote a transdisciplinary science of human 
development that combines the natural and social sciences. New and devel-
oping fields such as neuroscience and epigenetics could provide the basis for 
research and the application of that research across all disciplines, including 
the health sciences and the social sciences.

The third task is to expand access to early childhood development 
programs and ensure the quality of these programs. Enhanced professional 
development and better understanding of the minimal requirements for 
quality will strengthen programs. Identifying what works and what does 
not work will lead to better design and scale-up of cost-effective options. 
The private sector needs incentives to invest in early childhood develop-
ment. A particular need is for understanding governance at the macro 
level—what are the rules of the game, the laws, the attitudes, and the social 
structures that affect policies toward early childhood development?

The fourth task is to assess the effects of early childhood development 
programs systematically and comparatively. Databases of child outcomes 
with and without programs are needed, and using the children’s outcomes 
could then be benchmarked using these databases. Useful databases would 
range far beyond small-scale research evaluations. Benchmarks are crucial 
for informing policy makers about where, how, and which programs to 



Copyright © National Academy of Sciences. All rights reserved.

From Neurons to Neighborhoods:  An Update: Workshop Summary

34 FROM NEURONS TO NEIGHBORHOODS: AN UPDATE

scale up and for attaining universality, accountability, and comparability 
within and among countries.

Young observed that, in public health systems, children’s health and 
well-being are largely measured by negative outcomes such as pathology, 
mortality, or low birth weight instead of positive outcomes such as well-
being or competence. In education, measures focus on children’s access to 
school, enrollment rates, or educational failures. Measurement of learning 
outcomes often comes near the end of compulsory education, which is too 
late, Young said. Such assessments fail to recognize the issues in the early 
years that set the trajectory for later learning and performance. Assessment 
tools and measures need to encompass the whole child and be multidimen-
sional reflections of cognitive, social, or emotional development. They also 
need to be applicable to groups of children, not just to individual children, 
Young said.

By speaking in a common language about the transdisciplinary dimen-
sions of early human development and by gathering best practices from 
countries that have implemented coherent and comprehensive sets of so-
cial policies toward early childhood development, the machinery of public 
policy can be leveraged to improve the lives of children around the world.

Discussion

In response to a question about the key skills needed by the early child-
hood workforce in developing countries, Young observed that caregivers 
and providers need an understanding of developmentally appropriate prac-
tices. An area that cuts across all ages is the importance of relationships in 
providing quality care. In the past, considerable attention has focused on 
the curriculum provided in early childhood education. But a more impor-
tant bottom line is quality. From home-based programs to formal educa-
tion, the quality of the interactions between adults and children fosters 
learning and development.

Young also was asked whether experiences in developing countries 
have lessons for the United States, and she observed that a great deal can 
be learned from developing countries. For example, Brazil, Cuba, Mexico, 
and other Latin American countries have made great progress establish-
ing a continuum of programs beginning with prenatal care and extending 
through primary school. They are harnessing new understandings from sci-
ence to build parenting and early childhood programs. And political leaders 
are recognizing that early childhood development needs to be part of their 
political platforms to be elected.

In response to a question about how best to build capacity for early 
childhood development, Young emphasized transdisciplinary training for 
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everyone involved with the field, from parents and care providers to re-
searchers and policy makers.

One questioner pointed out that political conflict and violence pose 
huge barriers to healthy child development, which caused Young to reiter-
ate the need to start early. Children in conflict-burdened states have an 
even greater need of nurturing, nutrition, and stimulation. “For us to have 
tolerant, pluralistic societies, we need to start earlier,” she observed. Young 
quoted a former minister of education who was also a pediatrician who told 
her that investing in early childhood development is a matter of national 
security; her comment: “he could not have said it better.”

In response to a question about gender disparities, Young agreed that 
the issue needs to be addressed with families and with policy makers. 
Gender bias in a society can interact with child development programs in 
harmful ways—as when families pull their daughters from school because 
they believe that an early education program has taught their daughters 
all they need to know. Early childhood programs can send children along 
trajectories toward more equity, she said.

A questioner asked whether place-based programs can reach transient 
populations like the homeless or highly mobile children, and Young agreed 
that it is possible for such children to be left behind. She mentioned children 
in China left behind when their parents go to cities to work. In those cases, 
care providers need to work with governments to support these vulnerable 
population groups.

CREATING THE FUTURE OF EARLY 
CHILDHOOD POLICY AND PRACTICE3

Jack P. Shonkoff 

Harvard University

On the basis of a conceptual model developed by Julius Richmond, 
social change requires three things, said Jack P. Shonkoff, Director of the 
Center on the Developing Child at Harvard University. The first is a knowl-
edge base, which From Neurons to Neighborhoods helped articulate 10 
years ago and which has been growing ever since. The second is political 
will, which Shonkoff judged to be even stronger now than it was a decade 
ago, “notwithstanding all the constraints.” The third is a social strategy, 
which constitutes the major challenge facing those who seek to chart the 
future of early childhood policy and practice.

3  This section of the chapter is based on the presentation by Jack Shonkoff titled “Creating 
the Future of Early Childhood Policy and Practice” at From Neurons to Neighborhoods An-
niversary: Ten Years Later.
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Existing Social Strategies

Researchers, policy makers, and practitioners in the field of early child-
hood development currently employ a variety of social strategies, said 
Shonkoff. The question is how to design and implement new strategies that 
produce a higher magnitude of impact.

He discussed three strategies in particular. The first is to enhance the 
quality of the policies and programs that are in place and increase access 
to services. A tremendous amount of creative energy is directed toward this 
strategy. For example, the field no longer hesitates to address variability in 
the quality of programs, whereas when the political will was not as strong, 
it was dangerous to talk about poor-quality programs. “Now it is danger-
ous not to talk about the variability in quality,” he observed.

The second strategy is to expand effective models. Taking good pro-
grams to scale requires creative thinking and effort. “This is a real chal-
lenge,” Shonkoff said. “We need better strategies to take things to scale.”

The third strategy, on which Shonkoff focused, is to build, test, and 
promote enhanced theories of change. This strategy was implicit in the 
original work on From Neurons to Neighborhoods, and it can be more 
explicit today, given that the science base is an even greater potential source 
of innovative ideas.

One benefit of this strategy is that it offers a way to examine and im-
prove current approaches in early childhood intervention. For example, 
the most common current approach was established with the Great Society 
programs and has largely stood the test of time. It provides enriched op-
portunities for learning to children who may have limited access to such 
opportunities. It is also a two-generational approach, in that it provides ed-
ucation to parents about child development and parenting support. “With 
very few exceptions, everything that we do is a variation on that theme, and 
it continues to stand on a very solid scientific foundation,” Shonkoff said.

A strategy of developing and testing new theories of change asks how 
the current approach can be strengthened. For example, research on the 
biology of adversity suggests a compelling new theory to enhance both 
learning and health (see Figure 3-2). Excessive activation of the body’s stress 
response systems can lead to long-term disruptions in brain architecture, 
immune status, metabolic regulation, and cardiovascular function. Decreas-
ing the number and severity of adverse early experiences and strengthening 
the relationships that protect young children from the harmful effects of 
toxic stress would therefore be expected to build stronger foundations for 
both learning and health.

“Developing and testing new approaches does not mean that enriched 
learning experiences are unimportant,” Shonkoff said. “They are tremen-
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dously important. But new thinking is needed to build on the best of current 
efforts and design new interventions that achieve greater impacts.”

In pursuing innovative strategies, the business community can also be 
seen as a potential partner, rather than an antagonist, Shonkoff observed. 
In business, the most successful organizations know they are not going to 
stay at the top of their fields if they do not figure out how to be the first 
ones to do the next new thing. Actively pursuing innovation is not a sign 
of weakness but of strength.

A Partnership for Innovation

One way to translate a science base into more effective programs is 
to bring together people with diverse expertise. For example, the Center 
on the Developing Child, which Shonkoff directs, has been developing a 
joint initiative with the National Conference of State Legislatures and the 
National Governors Association Center for Best Practices. Those partners 
in turn brought in the TruePoint Center for High Performance and High 
Commitment to provide expertise in organizational system change, innova-
tion, and the processes needed to move an innovation agenda. The result 
has been the Early Childhood Innovation Partnership, which is leveraging 
the science base to develop an innovation agenda that goes beyond current 
practices and policies.

Environment of 
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Environments
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Disruptions
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Related 

Behaviors

Educational 
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& Economic 
Productivity
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Figure 3-2

FIGURE 3-2 A biodevelopmental framework can relate the multiple influences dur-
ing development to lifelong outcomes.
SOURCE: Center on the Developing Child at Harvard University, 2010b. Reprinted 
with permission. Copyright 2010 Center on the Developing Child at Harvard 
University.
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The partnership has spent considerable time establishing priorities and 
has focused on three domains designed to reduce adversity and not just 
provide enrichment. The first is to reduce developmental barriers to learn-
ing. These are aspects of social and emotional development and executive 
functioning that interfere with children’s ability to achieve full benefit from 
enriched learning opportunities. “We cannot simply provide enrichment; 
we also have to reduce barriers to healthy development,” said Shonkoff.

The second focus area is to transform the lives of parents as a way of 
changing the lives of their children. Violence, mental health problems, sub-
stance abuse, and other factors are placing tremendous burdens on the lives 
of young children, particularly for the most vulnerable. Changing the life 
prospects of highly disadvantaged children requires more than parenting 
education, because simply providing information does not automatically 
change the circumstances of people who are dealing with significant stress-
inducing circumstances.

The third area of focus is to reconceptualize the health dimension of 
early childhood policy and practice. Current policy for early childhood 
development remains centered on education—it is designed to prepare 
children to be ready to succeed in school. Current policy also has a health 
dimension, but it is largely focused on ensuring access to a regular source 
of medical care. Are the child’s immunizations up to date? Have vision 
and hearing been screened? Has a child been examined for developmental 
problems or health impairments?

Speaking as a pediatrician, Shonkoff observed that education-centered 
interventions are obviously important, but early childhood does not just lay 
the foundation for learning. It also has long-term health consequences and 
can be a time in which the origins of lifelong health problems are estab-
lished, including the precursors of cardiovascular disease, diabetes, hyper-
tension, stroke, and other common chronic diseases. “The health dimension 
of early childhood is not just about medical care. It is about addressing the 
early roots of lifelong health and disease,” he noted.

An Ecology of Innovation

One way to organize thinking about innovation in the field of early 
childhood development is through analogy with an ecological system, 
Shonkoff observed. At the first level, innovations occur in a particular 
“climate.” For early childhood development, the climate for innovation is 
determined by public discourse in the policy arena and, more broadly, by 
public understanding of the field. It is important for people in positions of 
power, said Shonkoff, to understand why the early childhood period is so 
important and to establish priorities for the allocation of resources.

In that respect, today’s climate is promising. “The policy climate for 
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early childhood right now is very different from what it was 10 years ago. 
People get it—in a general sense—that early experience affects the develop-
ing architecture of the brain.” However, the climate could be improved, 
Shonkoff pointed out. If policy makers understood the impact of behavior, 
emotion, and executive functioning on learning, there would no longer be 
a policy debate about whether early childhood programs should focus on 
cognitive skills or social and emotional development. Similarly, policy mak-
ers need to understand that the early childhood policy agenda is as much 
about health as it is about education. Such an understanding would make it 
possible to consider early childhood investments as relevant for both health 
and education budgets.

The second dimension of an ecology of innovation is “seeds.” These are 
the breakthrough ideas currently being cultivated in “hot house” laborato-
ries, whether those laboratories are in the university or in the community, 
that go beyond interventions currently being done, tested, or taken to scale. 
For example, the idea of improving child outcomes by transforming the 
economic and psychological capacities of their parents is one such seed. A 
lot of work has already been done in this area—particularly in services fo-
cused primarily on low-income women—but this work is not yet ready for 
replication in early childhood programs. “These intervention strategies are 
not yet ready to be tested in a randomized controlled trial,” said Shonkoff. 
“We need further incubation of creative, new ideas before we conduct these 
kinds of trials.”

Another innovation seed in the domain of health is the use of biomark-
ers to assess relative resilience and vulnerability, individualize services, and 
measure the effects of interventions. Such biomarkers include stress hor-
mones, inflammatory proteins, cardiovascular reactivity, epigenetic mark-
ers, and neuroimaging, among others. Much work still needs to be done 
to develop these biomarkers before they can be used in community-based 
settings, as the use of measures without knowing their full meaning raises 
ethical as well as scientific questions. But research on biomarkers is gener-
ating considerable interest and excitement. For example, could biomarkers 
measure the impacts of toxic stress on young children or differentiate those 
who are in trouble from those who are not? This work is definitely not 
ready for programmatic application, but it certainly is important to pursue 
in a responsible manner, Shonkoff said.

The third aspect of an ecology is “soil”—the people and places who 
constitute a receptive environment to try a new idea. “If we are using sci-
ence to incubate seeds, then we need places that provide rich soil where you 
can plant some of these seeds and evaluate whether they grow.” If the soil is 
not receptive, the failure of a program may be blamed on the program itself 
and not on the conditions under which it was implemented. Communities 
and states that want to try new things provide promising soil for innova-
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tion. “We can’t try new things everywhere, and we can’t try new things in 
places that don’t want to take risks, so we have to utilize those settings that 
want to be the pioneers.”

The Benefits of Programmatic Focus 

The priorities selected by the Early Childhood Innovation Partnership 
are a subset of the many new ideas worth trying that could have concrete 
benefits for multiple constituencies. Shonkoff identified four potential ben-
efits of pursuing these priorities. 

First, policy makers want evidence of interventions that produce im-
pacts on school readiness and on educational achievement. They are look-
ing for new ways to promote health and prevent disease, not just pay for 
expensive care for people who are sick. 

Second, the people who work in early childhood programs on a day-to-
day basis are eager for new things to try. Many are trying new interventions 
themselves, but they have few ways of disseminating ideas that work well. 
Also, some people may try new things, but the ability of science to explain 
why these things work can be the crucial impetus to change. “If people are 
trying things that seem to have significant impacts, it would be great for 
scientists to be in there to figure out the explanation as to why they are 
working,” Shonkoff said.

Third, trying out new ideas will make it possible to leverage the sci-
ence of early childhood development across a wide range of sectors and 
outcomes. “It is not just about learning, it is not just about behavior, it is 
not just about health. We can deal with all these domains simultaneously,” 
he noted.

Finally, and more speculatively, if researchers can figure out how to use 
technology to measure the biological impacts of an intervention, they could 
transform the evaluation of alternative approaches to promoting early 
childhood development. For example, science would “not have to wait for 
a 50-year follow-up study to show that we have the capacity to reduce the 
risk of heart disease,” Shonkoff observed. “That would be a tremendous 
new contribution to the field.”

Discussion

Shonkoff was asked what the United States can learn from other coun-
tries in establishing programs and policies that affect early childhood devel-
opment, and he pointed out that many countries have established promising 
early childhood initiatives that are worthy of examination. However, the 
United States has a more individualistic political culture than do many 
other countries and therefore does not necessarily look abroad for policy 
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guidance. “That is just the reality,” he said, “without passing a judgment on 
it one way or the other.” The challenge is to develop a strategy that reflects 
the political culture of the United States.

It is also important to remember that in early childhood development, 
much of the action in the United States occurs at the state rather than fed-
eral level. Federal policy and funding certainly have tremendous influence, 
but most important decisions are made by state officials, and it can be more 
manageable to work with leaders at that level. In addition, by working at 
the state level, new ideas can be instituted in places that are more hospi-
table to them. For example, the Early Childhood Innovation Partnership 
is currently working with a state to connect its child welfare system to a 
larger health agenda, in part using funds and guidelines provided through 
the new federal health care law. Shonkoff stated, “This is simply a matter 
of building relationships with people who want to try new things—and then 
rolling up our sleeves and getting to work. We don’t have illusions about 
sending people scientific papers and expecting things to change. . . . Our 
strategy is to find places that want to exhibit leadership through innovation, 
explore what is possible, and then use successful achievements as examples 
for other places.”

A logic model for the development of effective policy needs to em-
phasize both people and programs. Governments do not make children 
healthier. It is what the government does to strengthen the capacity of 
caregivers in a child’s life or a community in which a child lives that has an 
effect on health. This emphasizes causal mechanisms while also providing 
an opportunity for more politically persuasive, broadly based, and bipar-
tisan arguments.

Shonkoff also commented on the potential for conflicts among the 
needs of young children and adolescents across different age groups. He 
said it is a mistake to talk about any one period as being more important 
than any other period. Brain development proceeds continually through-
out the early years of life, into adolescence, and through adulthood. Thus, 
investing only in a single period can result in gains lost when that period 
is over. At the moment, early childhood receives fewer societal investments 
than do other periods of life, which makes it harder to build a strong 
foundation for later development. But that does not mean that one period 
is more important than another. From Neurons to Neighborhoods, in fo-
cusing on the first few years of life, made this point by saying that from a 
developmental perspective, a policy focus on the period from birth to age 
3 is starting too late and ending too early.

Focusing on a single age period also can send the mistaken message 
that irreversible damage can be done if interventions are lacking at that 
age. There is plasticity in the brain throughout life, so children should not 
be stigmatized by saying that an irreplaceable opportunity has been missed.
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Final Remarks

From Neurons to Neighborhoods was grounded in four overarching 
themes:

1. All children are born wired for feelings and ready to learn.
2. Early environments matter and nurturing relationships are essential.
3. Society is changing and the needs of young children are not being 

addressed.
4. Interactions among early childhood science, policy, and practice are 

problematic and demand dramatic rethinking.

The first two themes have held up well over the past decade, said Jack 
Shonkoff in his concluding remarks at the workshop. Researchers have 
learned much more about development of the brain in early childhood, and 
this understanding will continue to expand in the future. They also have 
achieved a much deeper and richer understanding of the importance of early 
environments and nurturing relationships. “Two of the four themes have 
stood the test of time,” Shonkoff said.

The other two themes have become even more urgent in the years since 
From Neurons to Neighborhoods appeared. These were the two themes 
that put the scientific principles in a social context, and society has been 
changing even faster than it has in the past. Shonkoff cited one alarming 
example: the rise of child poverty over the past decade, with bleak prospects 
for significant improvement in the near future. Many people have lost their 
jobs in the recent recession and will not get them back for a long time. And 
high school graduation rates are still only about 50 percent in most inner 
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cities, and a high school diploma alone is no longer a ticket to a good job 
in U.S. society.

Shonkoff said that he would now change the wording of the fourth 
theme slightly. Rather than saying that interactions among early childhood 
science, policy, and practice are problematic, he would now say that they 
are complex. That is to say, these dynamics are somewhat less problematic 
than they were in the past because there is much more interaction among 
the three sectors. However, these increased interactions have demonstrated 
how complex both the problems and the potential solutions really are.

Science has informed policy and practice in invigorating and productive 
ways. But the flow of information has been largely one way, in that policy 
and practice have not much influenced the kinds of questions researchers 
are asking. The challenge for the scientific community is to respond to new 
ideas that are driving progress in the field. How exactly does experience 
affect health or learning? What are the features of effective interventions? 
The policy community will be much more willing to invest in early child-
hood interventions if it understands why a certain program produces a 
positive outcome.

The early childhood development community can be simultaneously 
proud and dissatisfied with how far it has come, Shonkoff said. Science, 
policy, and practice have all made great advances in the past 10 years. The 
remaining challenge is to continue to translate new knowledge into new 
ideas that will dramatically improve the lives of children and their prospects 
for the future.
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