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The Evolutionary History of
Human Beings

e 200, 000 Years

® 10, 000 Years 1 Agricultural Revolution
-- Civilization Experiments

e 3000 to 4000 Years i Written Language &
Alphabet
e 600 Years i Books

e 50 Years 1 Electronic Media
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215t Century - Challenges

Building literate, pluralistic, prosperous,
democratic societies. Continuing
experiments in civilization

Population growth and migration

Exponential growth in knowledge and
technology I resource constraints

Local, national and international
governance

Competition for talent



Economist Magazine
he Importance of Neuroscience and Talent

® September 21, 2006 T Learning Without
Learning (Epigenetics)

® October 7, 2006 1 A Survey of Talent
® December 23, 2006 i A Survey of the Brain

® June 14, 2007 7 RNA - Really New
Advances (microRNA)



The Economist Magazine

The Search for Talent

Why |1 tos Getting

The Economist, October 7, 2006



Levels of Literacy:
A Reflection of ECD and Population Competence

Level 1: indicates persons with very poor skKills.
Level 2. people can deal with material that
IS simple.
Level 3: is considered a suitable minimum for
coping with the demands of everyday life.

Level 4: people who demonstrate command of
higher-order processing skills.

Level 5. competence In sophisticated reading
tasks, managing information and
critical thinking skills.



Level 3

Considered minimum for coping
with the demands of everyday life
and work in a complex advanced

society.

OECD, 2000



Re-employment by Literacy Level
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5ocioeconomic Gradients for Adult
Document Literacy Scores (16 to 65)
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DEVELOPMENTAL
NEUROBIOLOGY



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

» Health
» Learning (literacy)

* Behaviour



Why do we care about brains?

You are your brain.

BUT
Your brain is not just produced by your

genes.

Your brain Is sculpted by a lifetime of
experiences. The most important time
In brain development is the first few
years of life.

Kolb, U Lethbridge



What Is experience?

Everything that you encounter both
pre- and postnatally as well as In
adul thood?é

Examples: sounds, touch, vision,
smell, food, thoughts, drugs, injury,
di seaseé

Kolb, U Lethbridge



Coes Experience have the Same Effects on
Brain Development at Different Times in
Life?

NO !

There are qualitative differences at
different stages of life.

There Is something fundamentally
different prenatally vs infancy vs
juvenile vs adult.

One difference Is gene expression.

Kolb, U Lethbridge
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Synaptic Density

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




Brain Pathways

enfHI gher | evels of br
precise, reliable information from lower
levels in order to accomplish their function.

® Sensitive periods for development of lower
level circuits ends early In life.

® High level circuits remain plastic for a
| onger peri od. o

Knudsen 2004



Human Brain Development 1
Language and Cognition
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C. Nelson, in From Neurons to Neighborhoods, 2000.




Early Child Development and Language

e Starts early T first 7 months

® Sets capability for mastering
multiple languages

® Sets literacy and language trajectories



Estimated Cumulative Difference in Language
Exposure by 3 Years of Age
Million
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Vocabulary Growth T First 3 Years

Vocabulary
Heot High SES
Middle SES
600
Low SES
0
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h B. Hart & T. Risley, Meaningful Differences in Everyday
Age = M Ont S Experiences of Young American Children, 1995




LITERACY,
POVERTY,
BEHAVIOUR
AND HEALTH



Literacy Levels for the Population
Ages 16to 651 USA
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Percentages of Adults in Poverty,
by Literacy Level i USA (Prose)
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Literacy Levels (Quantitative) and

Behaviour and Emotional Problems-USA
Pergent
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Literacy Levels (Quantitative) and Physical,
Mental or Other Health Conditions i USA
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Health, Behaviour and Limbic
HPA Pathway

Allostasis & Allostatic Load
QUERS)



The Fear Response

/

Visual Amygdala
Cortex

Scientific American
The Hidden Mind, 2002, Volume 12, Number 1



