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From Early Child Development
To

Economic Development 

Presenter
Presentation Notes
The theme that you might like to go away with from this presentation is the one that Mary Young and the World Bank tries to use within the bank and with countries in the developing world. It is important to think that early child development is the base for human development.  Thus, the title of her recent book is, From child development to human development.
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“Gross underinvestment in 
children, and their mothers … 
is one of the most potent 
‘engines’ driving the growing 
inequality within and between 
nations.”

Enrique Iglesias, President
Inter-American Development Bank

Presenter
Presentation Notes
Enrique Iglesias, the head of the bank for Latin America, understands the need for increased investment in children and their mothers in the early years.  If we are to meet the challenges of today’s globalised world and reduce inequality within and between nations, we have to increase our investment in early child development.



Brain Development 
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NEUROSCIENCE

Presenter
Presentation Notes
The expansion in our understanding of brain development in the early years has made it possible to explore how development of the brain’s pathways in the early years affects health, learning and behaviour throughout the life cycle.
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Gene / Environment 
Interaction

• Environments can influence  
genes as they release. Their 
intensity can either reduce 
or increase genetically 
based risks.

Presenter
Presentation Notes
The interactive dance between genes and environment is much more ongoing than once thought. Of course we know that genes set the stage for how we experience things but now we also know that environment influences the workings of genes and how they are expressed. Environment can influence intensity of release in ways not previously understood.
2. We don’t want to give the impression however that gene is not extremely powerful. The brain is formed basically by genetic code.

Sometimes there are problems.
Neurulation problems
 anencephaly (absence of 2 hemispheres of brain)
 spina bifida
Cell Proliferation problems (bad cells created)
 Fetal alcohol syndrome
Cell Migration problems
schizencephaly - cortex is entirely missing
 agenesis of the corpus callosum (absence of it causes communication problems)
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The nervous system 
begins to develop just 
before the third week 
of gestation.

Cell creation and 
movement to the right 
spots occur during the 
first five prenatal 
months.
Brain Size: 25% at Birth; 
90% Age 5 
Talking Reasonably and Responsibly about 
Early Brain Development, University of 
Minnesota

Presenter
Presentation Notes
This image shows the growth of the brain in the prenatal period. The brain matures from the neck up with the brain stem at the base of the brain maturing first and the frontal lobes behind the forehead maturing last (around age 30 or later).  The pattern is virtually universal among humans. 

However, brain development should be viewed as the interaction of biology and experience  throughout the lifespan and not just what takes place in the earliest years. 

Talking Reasonably and Responsibly about Early Brain Development, University of Minnesota:



03-012 Synaptic Density

Rethinking the Brain, Families and Work Institute, Rima Shore, 1997.

At Birth 6 Years Old 14 Years Old

Presenter
Presentation Notes
Detailed analysis of the patterns of nerve connection that form from birth to age 14 have been carried out.  This slide which comes from the work of Huttenlocher shows the connections amongst the neurons at birth is not intense but that by the age of 6 the connection density is considerable.  By the age of 14, the connection pattern is still greater than at birth but is less intense. The weak pathways have been cut out.  This process is referred to as the wiring and sculpting of the brain.  The wiring of neurons in the brain is hugely influenced by stimulation and the use of these neuron pathways. Thus, as you age, pathways that are not intensely used will disappear (use it or lose it).  What this evidence does show, is that the early period of life has a significant effect on the wiring and sculpting of the brain.
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C. Nelson, in From Neurons to Neighborhoods, 2000.
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Presenter
Presentation Notes
Nelson, at the University of Minnesota, has outlined the wiring (synapse formation) and sculpting of the brain in the early years in respect to the sensing pathways, language and cognition.  This shows you that the sensing pathways develop before language and this develops before cognition.  It is clear that the development of these pathways occurs in the early years of life and is dependent on experiences in utero and in the early years of development.  A problem in the development of sensing pathways in early life will obviously influence language development and cognitive development, which follows the development of the sensing pathways.




Early Risk Factors

• Prenatal:
– Poor nutrition
– Pregnancy 

complications
– Alcohol
– Prescription, O-T-C, 

& illegal drugs
– Exposure to toxins
– Stress
– Parental depression

• Birth & First Months
– Poor Nutrition
– Delivery complications
– Neurological insult
– Exposure to toxins 
– Difficult temperament/ 

hyperactivity/attention/
impulsivity problems

– Stress
– Parental depression



Understanding and Dealing
with Stress

Image: www.brainconnection.com

© 1999 Scientific Learning Corporation

Presenter
Presentation Notes
“Excessive stress disrupts the architecture of the developing brain” Working Paper #3 Summer 2005, National Scientific Council on the Developing Child. This paper contains a clear and accurate description of the affect of various types of stress on the developing brain.  It contains very clear definitions TOXIC STRESS, TOLERABLE STRESS, & POSITIVE STRESS. It also points out what science supports and doesn’t support with regard to various claims about early experience and brain development. 




Brain Development in 
Early Life Sets 
Trajectories for 
Development 

Throughout Life

04-118

Presenter
Presentation Notes
This is the theme of my presentation.
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Health
Learning
Behaviour

Experience-Based Brain Development in 
the early years of life sets neurological 
and biological pathways that affect:

Presenter
Presentation Notes
The evidence is growing that experienced-based brain development in the early years (including in utero) influences risks for physical and mental health problems in early life.  We can now explore how the early stages of development affect the brain body interaction.  Development of the brain in the early years also affects learning and behaviour.  I will now review what we know about brain development and how it can relate to health, learning and behaviour.



The Hypothalamus Pituitary Adrenal 
Gland (HPA)  Pathway – Stress

Affects cognition, behaviour, the 
immune system, and many other 
biological systems

Touch in early life is important in 
setting the neurological pathways 
and the control and response of 
this pathway – sensitive period

03-163

Presenter
Presentation Notes
This is turning out to be a key pathway that affects m any aspects of how we function and it looks as though experience in early life sets functions that seem to be embedded throughout life.
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Stress can make you ‘sick’

Stress can change the way 
the immune system responds

Mediators
CRF, Cortisol – Cytokines - Interleukins

Brain HPA Pathway and 
Immunology

Esther Sternberg (NIH)

Presenter
Presentation Notes
This slide summarizes from the work of Sternberg some aspects of the relationship between the brain, HPA pathway, and immunology.  

 Stress can make you sick.
 Stress can change the way the immune system responds.  We now know something about the hormone and chemical mediators that are involved in this interaction.  These include the cortico releasing factor from the hypothalamus, cortisol, cytokines, and interleukins. These factors can feedback to the brain and affect the function of the brain as well as making you sick.



Positive Stress

•Refers to moderate, short-lived stress responses, such 
as brief increases in heart rate or mild changes in stress 
hormone levels. Learning to adjust to it is an essential 
feature of healthy development. Examples: meeting 
new people, getting an immunization, entering child 
care.

•Events that provoke positive stress tend to be those 
that a child can learn to control and manage well 
with the support of caring adults and which occur 
against the backdrop of generally safe, warm, and 
positive relationships. 

National Scientific Council on the Developing Child, Excessive Stress Disrupts the 
Architecture of the Developing Brain. (2005). Working Paper No. 3., Summer 2005.

Presenter
Presentation Notes
Positive stress refers to moderate short-lived stress responses such as brief increases in heart rate or mild changes in the body stress hormone levels. This kind of stress is a normal part of life, and learning to adjust to it is an essential feature of healthy development.  Adverse events that provoke positive stress responses tend to be those that a child can learn to control and manage well with the support of caring adults, and which occur against the backdrop of generally safe, warm, and positive relationships.  The challenge of meeting new people, dealing with frustration entering a new childcare setting, getting an immunization, and overcoming the fear of animals all can be seen as positive stressors if a child has the support needed to develop a sense of mastery.  




Tolerable Stress

• Refers to stress responses that could disrupt brain 
architecture, but generally occur within a time-limited 
period and are buffered by supportive relationships 
that facilitate adaptive coping. These conditions 
usually give the brain an opportunity to recover from 
potentially damaging effects.

National Scientific Council on the Developing Child, Excessive Stress Disrupts the 
Architecture of the Developing Brain. (2005). Working Paper No. 3., Summer 2005.

• Examples of stressors include death, a serious illness of 
a loved one, a frightening injury, divorce.

Presenter
Presentation Notes
Tolerable stress refers to stress responses that could affect brain architecture but generally occur for briefer periods that allow time for the brain to recover and therby reverse potentially harmful effects.  In addition to their relative brevity one of the critical ingredients that make stressful events tolerable rather than toxic is the presence of supportive adults who create safe environments that help children learn to cope with and recover from major adverse experiences such as death or serious illness of a loved one, a frightening accident, or parental separation or divorce.
 




Toxic Stress

•Refers to strong and prolonged activation of the 
body’s stress management systems in the absence of 
the buffering protection of adult support, disrupts 
brain architecture and leads to stress management 
systems that respond at relatively lower thresholds, 
and increases the risk of stress-related physical and 
mental illness.

National Scientific Council on the Developing Child, Excessive Stress Disrupts the 
Architecture of the Developing Brain. (2005). Working Paper No. 3., Summer 2005.

•Examples of stressors include extreme poverty, physical or 
emotional abuse, chronic and serious neglect, enduring 
maternal depression, family violence.

Presenter
Presentation Notes
Early, frequent, and intense stress tunes the brain to set stress regulation mechanisms at high levels.  This often results in a child operating in a persisting fear state.
Toxic stress refers to strong frequent or prolonged activation of the body stress management system. Stressful events that are chronic uncontrollable and/or experienced without the child having access to support from caring adults tend to provoke these types of toxic stress responses.  Studies indicate that such stress responses can have adverse impact on brain architecture. In the extreme, such as in cases of severe chronic abuse, toxic stress may result in the development of a smaller brain.  Less extreme exposure to toxic stress can change the stress system so that responds at lower thresholds to events that might not be stressful to others, thereby increasing the risk of stress related physical and mental and illness.
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Martin Teicher
Scientific American, 2002

"The impact of severe stress     
(early childhood) can leave an 

indelible imprint on brain
structure and function.”

Presenter
Presentation Notes
Teicher has shown that severe stress (abuse) in early childhood produces structural changes in the brain that affects function.
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HEALTH

Presenter
Presentation Notes
We will next look at the evidence about the relationship between early life and health risks in adult life.  In this analysis, we are primarily examining the relationship between early development and biological systems and physical and mental health in adult life.  Most books and articles on early child development neglect the evidence concerning early child development and physical and mental health in adult life.




From the time of the ancient Greeks 
to the 20th century, it was accepted 
that the mind can affect illness.

The new thrust of the biosciences 
and the new treatments for disease 
have recently caused us to have less 
interest in the mind-body interaction 
and disease.

Esther Sternberg (NIH)

04-007

The Brain and Health

Presenter
Presentation Notes
In my presentation today I will look at some of the historical evidence, epidemiology data, data from longitudinal studies, data from intervention studies to improve early child development, and recent information from the biological sciences, particularly the neurosciences, to emphasize that the mind body interaction is a key field for research in the 21st century.
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Historical
Industrial Revolution and Population 

Health in the West
Tom McKeown
- 25% public health
- 75%  better nutrition

Robert Fogel
- Major factor better nutrition of children
- Early childhood set risks for chronic diseases of adults
- Better quality of population improved economic growth

Presenter
Presentation Notes
Tom McKeown concluded from his studies that the decline in mortality in the United Kingdom during the 19th and 20th century was due to something other than medical care and that only about 25% of the decline appeared to be due to public health measures.  Through a process of exclusion, he concluded that the main reason for the decline of mortality was the improvement in the nutrition of the population resulting in part from improvements in the prosperity of  British society.  Fogel in his detailed analysis a decade later also concluded that the decline of mortality in Western countries in the last 250 years was largely related to social and economic factors and not to improved medical care.  He took the subject a step further than McKeown and observed that the decline in mortality was associated with an increase in the mean height of these populations.  Since height is a product of the genetic characteristics of an individual plus their nutrition in their early years, he concluded that a significant factor influencing mortality in adult life could be related to the better quality of early childhood in which improved nutrition was an important factor.
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Socio-Economic Factors –
Life Cycle and Health

In Utero - Barker et al

Early Years - Power and Hertzman
Adult Life - Marmot et al

Biological embedding in the early years 
influences health risks in adult life

Presenter
Presentation Notes
The longitudinal studies of British birth cohorts show a relationship between the period of early development and physical and mental health problems in later life.  Marmot has shown in his longitudinal study of the Whitehall civil service that there is a gradient in health by position in the civil service hierarchy.  The measure of health was death.  This slide lists some of the key investigators in the United Kingdom who have been contributing to this understanding.  It increasingly looks as though biological embedding involving the brain in the early years is a key factor influencing health risks in adult life.
Studies in the United Kingdom of British populations has linked early life (including the in utero period) and health problems in adult life.




Childhood Antecedents of later Childhood 
and Adult Health

From Starfield 
02/03

Source: van de Mheen et al, IJE 1998
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Presenter
Presentation Notes
Source: van de Mheen H, Stronks K, Looman CW, Mackenbach JP. Does childhood socioeconomic status influence adult health through behavioural factors? Int J Epidemiol 1998; 27(3):431-437. 



Swedish Longitudinal Study – ECD and Adult Health

Number of Adverse ECD Circumstances*

Odds - RatiosAdult Health
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Lundberg, Soc. Sci. Med, Vol. 36, No. 8, 1993
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Presenter
Presentation Notes
This slide shows the findings from one of the Swedish longitudinal birth cohort studies (Lundberg, 1993) about the effects of poor early child development environments on physical and mental health in adult life.  The greater the poor early life experience, the greater the risk of physical and mental health problems in adult life.
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Health Problems Related 
to Early Life

Coronary Heart Disease
Non-insulin Dependent Diabetes
Obesity
Blood Pressure
Aging and Memory Loss
Mental Health (depression)

Presenter
Presentation Notes
Among the conditions that appear to be influenced by conditions in utero and early child development that manifest themselves in adult life are; coronary heart disease, non insulin dependent diabetes, obesity, blood pressure, aging and memory loss, and mental health problems.  There is now active exploration about how pathways in the brain affect the biological pathways that affect physical and mental health.  The hypothalamus pituitary adrenal gland (stress pathway) appears to be a key pathway.  Although not usually discussed, the quality of early child development appears to have a significant effect on the chronic health problems of adult life.
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"Follow up through life of successive 
samples of birth has pointed to the 
crucial influence of early life on 
subsequent mental and  physical health 
and development."

Acheson, Donald -
,1998

Independent Inquiry into
Inequalities in Health

Presenter
Presentation Notes
The detailed British study by Sir Donald Acheson and his team on inequalities in health for the U.K. government in 1998 concluded, after having reviewed all of the evidence about early childhood and health, “Follow up through life of successive samples of birth has pointed to the crucial influence of early life on subsequent mental and physical health and development.”  This is from the 1998 report, Inequalities in Health.
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BEHAVIOR

Presenter
Presentation Notes
Behaviour




Behavior
Involves HPA axis, hippocampus and frontal brain

Early brain experience affects pathways

Behaviour affected by early child development
antisocial behaviour and violence
drug and alcohol addiction
depression
post traumatic stress

Behaviour possibly affected – autism, dyslexia, 
attention deficit disorder, schizophrenia

04-009

Presenter
Presentation Notes
We know from the work of Tremblay and others that the conditions of early child development influence the risks for antisocial behaviour and violence in male children as they grow up and become stronger.  We also now know that children subject to physical or sexual abuse when they are young, are at high risk for behavioural problems as teenagers or in adult life.  Abuse when the children are young produces significant changes in brain structure and function.  These changes are associated with the risk of drug and alcohol addiction.  In effect, the trauma to the brain produced by abusive family relationships leads to what can be considered as disease of the brain which is manifested in drug and alcohol addiction.  
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Tremblay, R. - Developmental Health and the
Wealth of Nations, 1999

"The origin of these behavior problems can be 
traced back to fetal development and infancy.  
High quality care-giving support … during the 
first three years … reduces … the seriousness 
of behavior problems."

Presenter
Presentation Notes
The detailed work of Tremblay and his team has shown that the behaviour problems can be traced back to fetal development and infancy.  High quality caregiving support – during the first three years – reduces the seriousness of the behaviour problems.  These behaviour problems appear to be related to early child development and the setting and control of the HPA pathway.
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Substance Abuse and Childhood Abuse

0                     1.0                 1.0
1                     2.7                 2.0
2                     2.9                 4.0
3                     3.6                 4.9
4+                   4.7                 7.4

Exposure to              
Child Abuse *

Odds Ratios for Drug 
and Alcohol Use

Drugs Alcohol

Scale:  0 none
4 intense

*

Presenter
Presentation Notes
In a study of the relationship between child abuse and substance abuse it was found that the more intense the exposure to abuse in the early years, the greater the risk for drug and excess alcohol use in adult life.  Both the work of Felitti and that of Tremblay clearly show that early life experience affects subsequent behaviour and addiction.  The estimates of child abuse vary but in my country it is estimated that at least 10% of children are subject to some physical and sexual abuse and probably 2-4% intensely so.  
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LEARNING

Presenter
Presentation Notes
The effect of early child development on learning comes from a number of studies.  This includes longitudinal studies of birth cohorts, intervention studies, and observational studies. 
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Intervention Studies

Compatible with biological and animal studies

Grantham-McGregor
Abecedarian
Ypsilanti
Osborn and Milbank
Bergmann – France
Other (World Bank Report)

Presenter
Presentation Notes
There are a number of intervention studies in which children were randomized into a treatment or a control group or were part of an observational intervention study.  The Grantham-McGregor study in Jamaica and the Abecedarian study in the US showed that putting children from poor socioeconomic circumstances into good early child development centres improved their development leading to fewer behaviour problems and better academic achievement in the later stages of development.  The Ypsilanti study randomized the children at age 3 into a treatment and non treatment group and showed beneficial effects on improving behaviour and academic performance in the school system and fewer behaviour problems.  It has been demonstrated that the sooner children enter the French Ecole Maternelle program, the better the performance in the school system for all social classes.  The assessments of this program show that all social classes benefit from good early child development programs and they also show that the dose and age of starting affect the outcome. Children who spent 4 years in the program before entering school, did better than the children who were in the program for shorter periods.  



%
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Carolina Early Intervention Program

S-B = Stanford-
Binet Intelligence
Score

97-033

Presenter
Presentation Notes
The results from the Abecedarian study show that infants in poor circumstances and with mothers with a low IQ, do very well if they are in good early child development programs, in contrast with the children not in the program.  We now know that conditions in the early stages of development influence IQ levels.
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Hill, Brooks-Gunn, Waldfogel. Dev. Psychol. 2003 July.

Low

Presenter
Presentation Notes
A recent study by Jeanne Brooks-Gunn and her colleagues studying a low birthweight subgroup in the US Head Start program has shown the powerful effect of frequency of interaction with young children in early child development centres. This slide shows the results for children randomized into the centre program or left as a control (intention to treat group).  The striking finding is that children who entered the centre program at age 1 and spent more than 400 days in the two year period at the centre program had much better verbal scores at age 8 than the children regardless of birth weight in the intention to treat group. The children who spent less than 350 days in the centre, did not do as well as the children who were more frequently in the centre program.  This is another demonstration that the extent of interaction with young children in early life has substantial effects on development that is manifest in the later years.
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Presenter
Presentation Notes
This slide summarizes the sensitive period in early life in respect to brain development in terms of sensing pathways, learning and behaviour. It is at present, difficult to change trajectories of brain development and function set in these early years.



LITERACY

03-115

Presenter
Presentation Notes
I would now like to turn to a measure that allows comparison to how well countries are doing in terms of brain and child development and the quality and competence of their population.  We have chosen verbal skills and literacy.  This is what I call a reasonably hard measure that reflects brain development and function.  Measures of verbal skills and literacy also reflect health status as well as behaviour.
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Presenter
Presentation Notes
The development of language is obviously influenced by the development of the sensing and related pathways. Thus, one would expect that the acquisition of words or vocabulary would in normal children be manifest in the early years of life. This chart from the work of Hart and Risley shows that word accumulation or vocabulary begins in very early life and that by 36 months, there are differences among children from different social groups.  The trajectories for verbal skills that were apparent at age 3 were still present at age 9 when the children were in the formal school system.  In this study, investigators noted that if the children in the poorer social economic class who had good parenting with the same degree of verbal interaction as the children in the more affluent class, their test scores at age 3 and age 9 were as good as the children in the high socioeconomic group.





01-040 Levels of Literacy:
A Reflection of ECD

Level 1:

Level 2:

Level 3:

Level 4  
and 5:

indicates persons with very poor skills.

people can deal with material that
is simple 

is considered a suitable minimum for
coping with the demands of everyday life

describe people who demonstrate
command of higher-order processing 
skills

Presenter
Presentation Notes
One way of examining the capability of the population in literacy is to use the new assessments developed by the OECD in collaboration with Statistics Canada.  This has been used to measure the distribution of literacy capability in developed and developing countries. The measurements that are set in five categories of performance shown on this slide.  Individuals who can read a prescription but do not understand it, are placed in category 1; individuals with some understanding, are placed in category 2; and individuals who can read and are excellent in their understanding, are placed in category 5.
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Document Literacy
1994 – 1998, Ages 16 to 55

Level 1 and 2     Level 4 and 5
Sweden
Canada
Australia
United States
Chile

23%
42%
43%
48%
85%

34%
23%
17%
18%
3%

Presenter
Presentation Notes
The document literacy assessment with Sweden, Canada, Australia, US, and Chile shows considerable difference in the proportion of the population performing at levels 4 and 5 and levels 1 and 2.  Sweden has the highest percentage performing at levels 4 and 5, and Chile has the smallest number performing at this level.  In contrast, Chile’s population shows 85% at levels 1 and 2 which implies that they do not have a very literate population. In comparison with Sweden, Canada and Australia have room for improvement.    The weight of the evidence today is that if you do not have good early child development programs for all of your population, it will be difficult to improve the performance in literacy by the school system alone.
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Summary

The longitudinal studies of birth cohorts, the 
intervention studies and observational studies all 
show that experience-based brain development 
in early life affects learning and behaviour.

The earlier an infant has exposure to quality 
experience, the better the outcome.

These data are compatible with our 
understanding of brain development and 
function.
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Nurturing Relationships 
& the Brain
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Most Effective 
Early Child Development Programs

Center Based ECD Programs

Integrated Programs

Parent Involvement

Begin Early

Presenter
Presentation Notes
We now have an excellent understanding of what an early child development program should be like to get the best results.  There should be early child development centres based as much as possible at primary school sites.
Fragmented early child development programs should be integrated at these centres.  Parents should be involved in the centres’ programs at least one day per week for children ages 1 to 3.  The centres’ programs should begin early preferably when women are pregnant.
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Presenter
Presentation Notes
Our recommendation to the government of Ontario was that they should establish early child development and parenting centres as part of the primary schools throughout the province.  This chart shows the input in the different stages of brain development including the in utero period.  Parents, particularly the mother, have the major influence on the in utero period and first year of life.  Both parents have a significant effect before the children enter the school system but by the age of two, child-child interaction becomes important. The implications of this are, by involving the parents early (including the in utero period) one can achieve improved parenting by having the parents involved in the work of the centre.  There is a significant public policy issue here in that mothers, after the child is born, should have one years leave to work with their child at the centre.  As the children become older, both parents should work at the centre for a minimum of one day a week until the child is about three years of age.  This is a crucial period of child development and parents can learn parenting skills in respect to early child development by being involved at the centre.  This then allows them to carry on with the programs with the child in their home.
The centres should provide very high quality early child development programs and should be set up to provide non parental care after the first year.  The strategy for good early child development requires all participants to know that play-based learning is actually a form of problem-based learning.  Thus, the play programs should be based on the principle of problem-based learning.  The centres should have access to the various resources that are important in early child development.  The centres should also integrate with them all prenatal and post natal support programs such as are delivered through public health and other initiatives.  Finally, the centres should have sound nutrition programs and be able to mobilize support for families that have inadequate resources to sustain proper nutrition for their children.  
In Canada, we estimate that the cost per child per year will be the same as the cost per child in our public education system.  Although this will be a substantial increase in public expenditure, the return to the individual and society of these programs will, over time, more than cover the cost of the investment.
Since early child development affects health, learning, and behaviour, it is best that this initiative not be considered an education program only. It is, in effect, an investment in human development in which education is a part.



Infant Care Policies and Practices 
That Foster Brain Development



Recommended Policies 
for Quality Child Care

• Primary Care
• Small Groups
• Continuity of Care
• Personalized Care
• Cultural Responsiveness
• Attention to Their Special Needs



Effective Intervention 
Program Elements

• Developmentally based guidance & discipline
• Consideration of temperamental differences 
• Modeling and sharing a responsive process
• Focus on intellectual interests of child
• Development of individual intervention  strategies
• Reflective supervision
• Linked home visit, health, mental health and 

special education services 



Points to Remember



• There are learning windows but for humans most 
windows never close completely

• Synapse loss is a natural occurrence based on the 
pruning of seldom used connections

• Early emotional and social experiences are as 
important to the wiring of the brain as intellectual 
experiences 

• Healthy early development depends on nurturing 
and dependable relationships

• Experiences create expectations which alter 
perceptions

Points to Remember
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Presentation Notes
The early years matter because the interaction between early experience and gene expression shapes the maturing architecture of the brain 
The early years matter because the interaction between early experience and gene expression shapes the maturing architecture of the brain . The development of the brain incorporates experience, whether positive or negative, that shapes the brain’s capacities
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One of the stunning new pieces of information is Heckman’s assessment of when investments in human development have the greatest return on competence and coping skills.  This chart from his recent paper shows quite clearly that investment in the early years of life before the formal school system, gives the greatest return.  We now understand how the social environment gets under the skin to affect health, learning, and behaviour throughout the life cycle.  Given this knowledge, and the need for an innovative knowledge based economy it is clear that we have to better integrate the knowledge from the natural sciences and the social sciences if we are to have higher quality populations and a more stable world during this century.  
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Presentation Notes
Van der Gaag has recognized that early child development affects education, vulnerability to physical and mental health problems in adult life, the quality of society’s social capital and the equality of a society.  Thus, it is crucial, if societies wish to have high quality human capital and stable societies to have good early child development programs. He estimates that the minimum return for every investment in early child development is at least three times the cost of the investment and several orders of magnitude greater than the cost of the investment.  The most recent estimates are that the return to society for every dollar spent on early child development is at least eight times the cost of the investment.  Some in the World Bank realize that this has to be a priority investment if the massive numbers of the people in the developing world are ultimately to have the capacity to take part in the increasingly globalized world of this century.  Your challenge as a country is to prepare the next generation so that they can contribute to the challenges the human race will face in this century.
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