
The Science of Early ChildhoodThe Science of Early Childhood
Development: Closing the GapDevelopment: Closing the Gap
Between What We know andBetween What We know and

What we DoWhat we Do

JACK P. SHONKOFF, M.D.JACK P. SHONKOFF, M.D.

JULIUS B. RICHMOND FAMRI PROFESSOR OF CHILD HEALTH AND DEVELOPMENTJULIUS B. RICHMOND FAMRI PROFESSOR OF CHILD HEALTH AND DEVELOPMENT

DIRECTOR, CENTER ON THE DEVELOPING CHILDDIRECTOR, CENTER ON THE DEVELOPING CHILD

HARVARD UNIVERSITYHARVARD UNIVERSITY

Preparing North Carolina for a Prosperous FuturePreparing North Carolina for a Prosperous Future

Raleigh, NC Raleigh, NC ||  February 3, 2009February 3, 2009



The Importance of Viewing ChildThe Importance of Viewing Child
Well-Being in a Broad ContextWell-Being in a Broad Context

The healthy developmentThe healthy development of children provides of children provides
a strong foundation for healthy anda strong foundation for healthy and
competent adulthood, responsible citizenship,competent adulthood, responsible citizenship,
economic productivity, strong communities,economic productivity, strong communities,
and a sustainable society.and a sustainable society.



Science Tells Us that Early LifeScience Tells Us that Early Life
Experiences Are Built IntoExperiences Are Built Into

Our BodiesOur Bodies



Barriers to Educational Achievement EmergeBarriers to Educational Achievement Emerge
at a Very Young Ageat a Very Young Age

16 mos. 24 mos. 36 mos.
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Significant Adversity Impairs DevelopmentSignificant Adversity Impairs Development
in the First Three Yearsin the First Three Years

Number of Risk Factors
Source: Barth et al. (2008)
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Risk Factors for Adult Heart Disease areRisk Factors for Adult Heart Disease are
Embedded in Adverse Childhood ExperiencesEmbedded in Adverse Childhood Experiences

 Adverse Experiences
     Source: Dong et al, (2004)
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Early Experiences Affect theEarly Experiences Affect the
Architecture of the Architecture of the DevelopingDeveloping BrainBrain



Core Concepts of DevelopmentCore Concepts of Development

Brains are built over time, from theBrains are built over time, from the
prenatal period through adulthood.prenatal period through adulthood.

The interaction between genes andThe interaction between genes and
experience influences brain architecture.experience influences brain architecture.

The capacity for change decreases withThe capacity for change decreases with
age.age.



         birth         6 years                 14 years

Experience Shapes Brain Architecture byExperience Shapes Brain Architecture by
Over-Production Followed by PruningOver-Production Followed by Pruning



Neural Circuits are Wired in aNeural Circuits are Wired in a
Bottom-Up SequenceBottom-Up Sequence

(700 synapses formed per second in the early years)(700 synapses formed per second in the early years)
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Prefrontal Cortex

Amygdala

Hippocampus

Cognitive, Emotional, and SocialCognitive, Emotional, and Social
Capacities are Inextricably IntertwinedCapacities are Inextricably Intertwined

Within the Architecture of the BrainWithin the Architecture of the Brain



Brains and skills are shapedBrains and skills are shaped
by the by the ““serve and returnserve and return””
nature of human interactionnature of human interaction



Understanding the Long-term Impacts ofUnderstanding the Long-term Impacts of
Significant AdversitySignificant Adversity

Research on the biology of stress illustratesResearch on the biology of stress illustrates
how threat raises heart rate, blood pressure,how threat raises heart rate, blood pressure,
and stress hormone levels, which can impairand stress hormone levels, which can impair
brain architecture, immune status, metabolicbrain architecture, immune status, metabolic
systems, and cardiovascular function.systems, and cardiovascular function.



ToxicToxic
Prolonged activation of stress response systems Prolonged activation of stress response systems 

in the absence of protective relationships.in the absence of protective relationships.

Three Levels of StressThree Levels of Stress

TolerableTolerable
SSerious, temporary stress responses, erious, temporary stress responses, 
buffered by supportive relationshipsbuffered by supportive relationships..

PositivePositive
Brief increases in heart rate, Brief increases in heart rate, 

mild elevations in stress hormone levels.mild elevations in stress hormone levels.



Persistent StressStress Changes Brain Architecture

Source: C. Nelson (2008)Source: C. Nelson (2008)

NormalNormal

ToxicToxic
stressstress

Prefrontal Cortex andPrefrontal Cortex and
HippocampusHippocampus

Bock et al Cer Cort 15:802 (2005)

Typical neuron—
many connections

Damaged neuron—
fewer connections



Extreme Neglect Diminishes Brain PowerExtreme Neglect Diminishes Brain Power

Source: C. Nelson (2008)Source: C. Nelson (2008)
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The Brain Architecture of
Anxiety and Fear



The Brain Architecture of
Memory and Learning



Public Policies Can Make a DifferencePublic Policies Can Make a Difference
By Protecting the Environments inBy Protecting the Environments in

Which Children DevelopWhich Children Develop



Research Findings Can Guide PoliciesResearch Findings Can Guide Policies

Supportive relationships and positive learningSupportive relationships and positive learning
experiences begin at home but can also be providedexperiences begin at home but can also be provided
through a range of services with well-documentedthrough a range of services with well-documented
effectiveness factors.effectiveness factors.

A balanced approach to emotional, social, cognitive,A balanced approach to emotional, social, cognitive,
and language development will best prepareand language development will best prepare
children for success in school, the workplace, andchildren for success in school, the workplace, and
the community.the community.

Highly Highly specialized interventions are needed as earlyspecialized interventions are needed as early
as possible for children experiencing tolerable oras possible for children experiencing tolerable or
toxic stress.toxic stress.



Preventive Intervention is More Efficient andPreventive Intervention is More Efficient and
Produces More Favorable Outcomes thanProduces More Favorable Outcomes than

Later RemediationLater Remediation

Heckman, J. (2007)



Advancing an Effective Policy AgendaAdvancing an Effective Policy Agenda

  Build an appropriately skilled early childhoodBuild an appropriately skilled early childhood
workforce whose expertise matches the needs ofworkforce whose expertise matches the needs of
the children and families it serves.the children and families it serves.

Invest in Invest in ““evidence-basedevidence-based”” programs that are programs that are
implemented well.implemented well.

  Leverage the power of bipartisan support and  Leverage the power of bipartisan support and
public-private partnerships, and viewpublic-private partnerships, and view expanding expanding
opportunities for children as a moral responsibilityopportunities for children as a moral responsibility
and a wise social and economic investment.and a wise social and economic investment.



Creating the Future of Early ChildhoodCreating the Future of Early Childhood
Policy and PracticePolicy and Practice

Promote a culture of innovation, integration, andPromote a culture of innovation, integration, and
continuous improvement in health services and continuous improvement in health services and earlyearly
care and education.care and education.

Prevent and treat mental health problems in childrenPrevent and treat mental health problems in children
and parents, as well as address the unmet needs ofand parents, as well as address the unmet needs of
service providers.service providers.

    Develop new strategies to enhance the economicDevelop new strategies to enhance the economic
security of families raising young children undersecurity of families raising young children under
conditions of poverty or financial hardship.conditions of poverty or financial hardship.





www.www.developingchilddevelopingchild..harvardharvard..eduedu


