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Presenter
Presentation Notes
We live in historic times that have resulted in unprecedented public interest in early childhood development for 3 reasons:
-- how significantly the brain develops in the early years 
-- how much early childhood provides the foundation for school readiness
-- how significantly early development sets the stage for life-long health, achievement, and well-being

These insights arise from scientific findings that show how early experience becomes built into children’s developing brains and bodies.

This has resulted in unprecedented public interest in the development of all children in the early years – not just our own children, but also other people’s children, because what happens to them affects us all.

Science has taken the lead in this revolution, but not just developmental brain science . . . 




Developmental neuroscience,  
developmental psychology, 

and the economics of human capital formation 
are yielding a common focus on  

development in the preschool years 
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A multidisciplinary understanding of the importance of early development.  The convergence makes their common conclusion particularly powerful.

“economics of human capital formation” is led by economists who are asking about the origins of human capital: the development of the personal qualities that create a competent, sophisticated workforce for this technological, information-driven age.  They, too, are focusing on early childhood development.

Some of the most productive economies of the world – such as Singapore – have become that way through a deliberate strategy of investing in efforts to support early childhood development years earlier.

[Human capital formation in the negative:    
How do corrections officials determine how many new prisons will be needed?  They look at 3rd-grade reading scores, which predict high school graduation rates, which in turn predict delinquency and criminality.  And we know how much early childhood sets the foundation for school achievement.] 

Here is an example . . . 



Presenter
Presentation Notes
The achievement gap, for example, emerges early and shows daunting persistence throughout the years of children’s K-12 education.  This chart shows from the National Longitudinal Study of Youth the achievement gap in math by family income that is apparent at the first assessment occasion, at age 6, and widens as children proceed through the primary and secondary grades.

Moreover, the achievement gap begins early.



Differences in Vocabulary Growth Emerge Early 
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Source: Hart & Risley (1995)  
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Presentation Notes
Differences in vocabulary growth by family income begin to appear as early as 18 months, when word learning develops most rapidly. 
These differences emerge because of significant differences in the amount of adult vocabulary that children can hear in their homes.  
And these differences in the amount of vocabulary are markers for other differences that make such a difference for early intellectual growth, such as how often adults talk to children, what they say and how they say it, how often they read to children.

So what are the essential ingredients to early learning . . . ?



  

  

  

  

What are the  
essential 
elements  
of early learning? 

• Cognitive skills (letters, numbers, problem-solving, language)  

• Personal skills (motivation, curiosity, persistence, self-confidence, 
 self-regulation of behavior and emotions) 

• Social skills (getting along with teachers and peers; social 
 understanding; developing close relationships) 

• Teacher perceptions underscore the importance of each skill set 

• Because of the nature of early brain development, the quality of an 
early education program and its teachers is essential to early 
learning and school readiness 

  

  

Presenter
Presentation Notes
Young children are different kinds of learners in the early years than they will be at older ages – because their brains are in a different stage of development.  Their success as learners depends on the quality of the early education program and the teachers in that program.

Understanding why program quality is so essential to early learning, it is important to understand the processes of brain development that provide a foundation for cognitive growth . . . 




          birth                  12 months         36 months 

Early brain development is explosive – 
but that is just the beginning . . . 

Presenter
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As you can see, during childhood and adolescence these neural connections are reduced through experience (which is necessary; even if our entire hereditary makeup were devoted . . . ).
This helps to ensure that the neural connections that are most useful to the developing mind are retained.  “Use it or lose it.”  True of emotional capacities as well as cognitive skills.  EFFICIENCY

Here is the bigger picture . . . 



 
 

-8 -7 -6 -5 -4 -3 -2 -1  1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19  

Birth (Months) (Years) 

Sensory Pathways 
(Vision, Hearing) 

Language 
Higher Cognitive Function 

Source: C. Nelson (2000)  

. . . many of the neurobiological foundations for 
learning and problem-solving develop later 

Self-Regulation 

-- on the foundation provided by the early years 
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The quality of brain development in the early years establishes a strong or weak foundation for subsequent growth. Human development never starts with a clean slate -- it always builds on what came earlier.
 The yellow, blue, red, and purple waves in this figure reflect this proliferating and then pruning of neural connections in different areas of the brain.  Notice that the timing of this process is different for different brain regions, with the most basic sensory functions developing first, followed by language capacity, and the longest-lasting process occurring for higher cognitive functions and self-regulation – lasting through adolescence and young adulthood in some cases.  
  In each of these brain regions, neural circuits are wired in a bottom-up sequence, with basic circuits providing a foundation for the growth of higher circuits – in much the same way that behaviorally, simpler skills form the basis for more complex skills.  The early years establish a strong or weak foundation for the brain’s enduring architecture.
  Note also that as each brain region reaches the end of this processs, its neural circuits have become consolidated – and its flexibility to change is reduced.  Language as an example.  This is why it is far more cost-effective – both biologically and economically – to make efforts to get development going well by preventing problems in the early years rather than try to correct problems that emerge later



  

PREFRONTAL CORTEX (PFC) 
• Orbitofrontal cortex (red; 11): reversal learning; delay of gratification 
• Ventrolateral PFC (lt blue; 44, 45, 47): conditional rules (“if . . . then”) 
• Dorsolateral PFC (darker blue; 9, 46): rule switching; working memory; 
selective attention; inhibition 
• Rostrolateral PFC (dk blue; 10): creation of higher-order rules 
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These skills are foundational to reasoning, problem-solving, judgment, and self-control – and they are very immature in young children (as every parent knows).  ONE REASON HIGH QUALITY EARLY EDUCATION – AND WELL-PREPARED TEACHERS – IS ESSENTIAL TO EARLY LEARNING IS THAT IT PROVIDES THE EXPERIENCES AND SUPPORT FORTHESE SLOWLY-DEVELOPING CAPACITIES AS BRAINS DEVELOP.  Younger children are different kinds of learners than older children until these brain regions mature, and as a result they require different kinds of learning environments and opportunities, such as those provided by a high quality early education program.

HERE IS ANOTHER REASON FOR THE IMPORTANCE OF QUALITY EARLY CHILDHOOD EDUCATION . . .

-----------------
(identified by different Brodman’s areas)
 Orbitoprefrontal prefrontal cortex:  Object reversal tasks, in which one learns a simple discrimination between two objects and then the discrimination is reversed (the previously unrewarded object is rewarded and vice versa).  OFC is involved in the reappraisal of the emotional or motivational significance of stimuli.  Also relevant to delay of gratification tasks (larger reward if one foregoes an immediate smaller reward)
 Ventrolateral PFC:  Conditional rule learning – “if-then” types of rules (such as “if you want to talk, then you raise your hand” or “Green light means go”).  
 Dorsolateral PFC: Switching from one rule to another in sequences of tasks.  This requires working memory and response inhibition (e.g., “which rule applies here?”).  Also selective attention.  INHIBITION
 Rostrolateral PFC: Creation of higher-order rules from basic rules – abstracting a more general rule from basic rules (e.g., Rule 1: “If X, then A; if Y, then B”  Rule 2:  “If X then B; if Y, then A” – being able to appreciate that Rule 2 is the opposite of Rule 1).



Cognitive, social,  
and emotional development  
are deeply interdependent  

in the early years 
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 Contrary to our usual tendency to divide cognitive, social, and emotional development, the brain is a highly integrated organ.
You see this everyday in young children’s behavior: the emotional excitement of discovery in a social context motivates cognitive growth.
 Even children’s physical health plays an important role.
 Emotional health and social competence are a strong foundation for emerging cognitive abilities. 
Young children with behavioral problems in the classroom – trouble following directions, getting along with peers, sitting still and paying attention – are also likely to have trouble learning.

A HIGH QUALITY EARLY EDUCATION PROGRAM WITH WELL-PREPARED TEACHERS MOTIVATES ENTHUSIASM FOR EARLY LEARNING, AND YOUNG CHILDREN’S SELF-CONCEPT AS COMPETENT LEARNERS.

HERE IS A THIRD REASON THAT A QUALITY PROGRAM IS IMPORTANT . . . 



Early childhood 
stress  

influences  
developing brain 

architecture 

Many young children experience chronic, severe, and/or 
uncontrollable stressful experiences (“toxic stress”) that 
can lead to hyperreactive stress management systems, 

and may impair learning and memory 
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 The neurobiological stress system is malleable or plastic early in life, and becomes toned by early experiences of stress or threat.  Thus experiences of chronic or uncontrollable stress in the early years can result in a system that is hyperresponsive even to mild stressors, and which becomes less effective in regulating ordinary stressors.  This helps to account for the phenomenon of children becoming emotionally “flooded” in response to threatening events (e.g., domestic violence) that have in the past been associated with trauma. 
 New research is showing that when young children are under sustained experiences of stress of this kind, the long-term release of stress hormones (cortisol and corticotropin-releasing hormone) can also contribute to damage to parts of the brain associated with learning and memory.  Brain like a high-performance engine: stress hormones (adrenaline, cortisol) mobilize energy stores but also suppress immune function and affect other adaptive capacities

BUT WHAT IS STRESS . . . ?




Positive Stress 
 Brief increases in heart rate / blood pressure and mild 
elevations in stress hormone levels that are moderated by stable, 
supportive relationships. 

Tolerable Stress 
 Stress responses that could disrupt brain architecture, but 
are buffered by supportive relationships. 

Toxic Stress 
 Prolonged activation of stress response systems in the 
absence of protective relationships, which can produce 
physiological changes that lead to lifelong problems in learning, 
behavior, and health. 
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POSITIVE STRESS:  reprimand; learning challenge; peer interactions

TOLERABLE STRESS:  frightening injury (with parental assistance); serious illness of a parent (with another parent supportive); parental divorce (with both parents committed to child)

TOXIC STRESS: child neglect/abuse; parental substance abuse; prolonged maternal depression.

A HIGH QUALITY EARLY CHILDHOOD EDUCATION PROGRAM WITH WELL-PREPARED TEACHERS PROVIDES A SAFE, SUPPORTIVE, STRUCTURED ENVIRONMENT IN WHICH CHILDREN WHO EXPERIENCE STRESS ELSEWHERE ARE ENABLED TO LEARN.  It also helps to ensure that these problems are addressed early, and do not become more serious impediments to learning in the gradeschool classroom.

To bring it all together . . . 



A high-quality early childhood education with well-prepared 
staff are thus important to early learning because they . . . 

• support self-regulation skills that are 
neurobiologically very immature 

• guide the growth of reasoning and problem-
solving skills as brains develop 

• offer individualized learning experiences 
suited to the child’s readiness to learn 

• motivate enthusiasm for learning 

• instill self-confidence  

• buffer stress and assist in emotion regulation 

• provide emotional security 

 
Early learning depends more on the support of a quality program and staff 
until developing brains & minds enable independent, self-regulated learning 



  

  

A high-quality early learning environment looks 
much different than a high-quality learning 

environment for older ages  

• language-rich environment 
• lots of social interaction with peers & adults 
• teachers seek to stimulate and capitalize on 
 children’s interests 
• small group size and high adult-child ratios 
• warm, responsive adult-child interactions 
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THIS IS BECAUSE OF WHAT WE KNOW OF BRAIN AND BEHAVIORAL DEVELOPMENT IN THE EARLY YEARS
 importance of relational experience
 integration of cognition, social experience, emotions, and self-regulation
 significance of the brain’s active engagement in experience and stimulation

PUT A 4-YEAR-OLD INTO A SETTING WELL-SUITED TO A FOURTH GRADER, . . .

To summarize . . .



Brain Development 

Early Learning & 
School Readiness 

Social & Emotional 
Functioning 
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THEREFORE, WHY IS A FOCUS ON EARLY LEARNING IMPORTANT?
 The amazing growth of the brain permits the remarkable accomplishments in early learning that prepare children for school, and children’s early experiences of learning provoke the brain’s connections over time.
 Young children’s social and emotional functioning – their emotional well-being – affects their capacities to learn, and learning success contributes to their sense of competence and well-being.  You can’t have one without the other (school readiness)
 Brain development also promotes growth in social and emotional capabilities – but a child’s emotional well-being also influences the brain’s functioning and its continued healthy development.

AND THESE MUTUAL INFLUENCES AFFECT COGNITIVE COMPETENCE AND MENTAL AND PHYSICAL HEALTH THROUGHOUT LIFE.




Cost/Benefit for Two Early Childhood Programs 
(Dollars returned for each dollar invested) 
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There is now evidence that society’s investments in programs like these can be cost-effective, when considering the benefits to children and society.

For example, two of the major longitudinal studies that have looked at long-term outcomes of children in high-quality early childhood programs -- the Perry Preschool Project and the Abecearian project -- have shown clearly that there IS a big return on investment -- ranging from $4 to $16 for every dollar invested in the program.  Chicago Child-Parent Centers:  $7 to $1.

The majority of those returns are to society -- not to the individual. EVEN IF WE CONSIDER ONLY RETURNS TO THE EDUCATIONAL SECTOR – IN THE FORM OF REDUCED EXPENDITURES FOR SPECIAL EDUCATION, AND REDUCED GRADE RETENTION – WE ARE STILL AHEAD.




“On a purely economic basis, it makes a lot of sense to 
invest in the young. . . . Early learning begets later 
learning and early success breeds later success.” 

  
 -- James J. Heckman, Ph.D. 

 Nobel Prize laureate and University of Chicago  
  economist 
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Presentation Notes
Heckman is an expert in human capital – that is, how do we create a workforce with the skills necessary for competing in a complex and technologically sophisticated world?





Thanks! 

 rathompson@ucdavis.edu 
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