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Outline of presentation

ABrain development research - what the
science tells us

AEarly childhood and the life course - ties
In with prevention agenda

AThe economics of investing in the early
years - critical leverage for ECD

Almplications for policy, for communities,
and for providers - using the science to
effect change
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The importance of skills in the
modern economy

0O A | arge body of resear
begets skill; that learning begets learning.

'he earlier the seed is planted and watered,

the faster and larger it grows. Environments

that do not stimulate the young and fail to

cultivate both cognitive and non-cognitive
skill s place chil dren a

(James Heckman, 2006)
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The importance of skills in the
modern economy

600Once a child falls behi
remain behind. Remediation for impoverished

early environments become progressively more
costly the later it is attempted Iin the life cycle of

the child. The track record for criminal

rehabllitation, adult literacy and late teenage

public job training programs is remarkably

poor él mpoverished early
powerful predictors of adult failure on a number of
socl al and economic di me

(James Heckman, 2006)
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ADbility gaps open early in life

O Abi lity gaps bet ween a
children open up early before schooling
begins.Conventional school based policies start

too late to completely remedy early deficits,

although they can do some good. Children who

start ahead keep accelerating past their peers,

wi dening the gapeEarl y &
accumul at e, so do elbher | vy
best way to improve the schools is to improve

the early environments of the children sent to

them. 6 (Heckman J. & Masterov DV, 2005)
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The research

A 3 research themes

I Brain development

I Life course

I Economics of human capital formation
A 3 research disciplines

I Neuroscience

I Developmental psychology

I Economics

A Multitude of published studies by researchers from
varied professional/disciplinary backgrounds
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What the research tells us

AThe early years of a chil d
Impacting on a range of outcomes through the life
course

A The environment experienced by a young child
literally sculpts the brain and establishes the
trajectory for long term cognitive and social-emotional
outcomes

A If we want to improve outcomes in adult life we have
to focus on the early years - this has profound
Implications for public policy
A Investing in early childhood is a sound economic
Il nvest ment (O0the best | nve:
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Neuroscience of brain
development

A Brain is not mature at birth (cf other species)

A The brain organises itself through the interaction
of genes responding to the local environment - a
dance between biology and experience, between
nature and nurture

A Brain is changed by experiences

A The quality of the relationships a young child has
with caregivers programs social-emotional
function

A Adversity impacts on brain development
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Influencing outcomes

A Biology - at present state of knowledge we
cannot do much to change biology - although
we can reduce the risk to the fetus - e.g.
avoid substance abuse during pregnancy

A Environment - there is much we can do to
change the environment in which young
children grow and develop
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At Birth 6 Years Old 14 Years Old

SYNAPTIC DENSITY: Synapses are created with
astonishing speed in the first three years of life.
For the rest of the first decade, children’s brains
have twice as many synapses as adults’ brains.

Drawings supplied by H.T. Chugani




Brains are built over time

A Brain architecture and skills are built in a hierarchical
Obotupdn seqgquence
A Neural circuits that process basic information are

wired earlier than those that process more complex
Information

A Foundations important - higher level circuits are built
on lower level circuits

A Skills beget skills - the development of higher order
skills is much more difficult if the lower level circuits
are not wired properly

A It is biologically and economically more efficient to
get things right the first time
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Brain architecture

A The brain is sculpted by early experiences -
this determines the development of neural
circuits

A Plasticity of the brain decreases over time and
brain circuits stabilise, so it Is much harder to
alter later

A There is constant pruning of circuits that are
not used - concept of developmental windows
or critical periods
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Human brain development -
synapse formation

Sensing Language
Pathways x
(vision, hearing) Higher Cognitive
\ Function
S 6 -3 O 3 6 9 | 1 4 8 12 16
=t Months Years
g AGE
O C. Nelson, in From Neurons to Neighborhoods, 2000.
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The importance of relationships

A Nurturing and responsive relationships build
healthy brain architecture that provides a strong
foundation for learning, behaviour and health

A The relationships a young child has with their
caregiver(s) literally sculpts the brain and
determines the development of circuits

A When protective relationships are not provided,
levels of stress hormones increase - this impairs
cell growth, interferes with formation of healthy
neural circuits, and disrupts brain architecture
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Adversity

A Research on the biology of stress in early
childhood helps explain some of the
underlying reasons for differences in learning,
behaviour and physical and mental health

A Any adversity or stress that impacts on the
parents may affect their relationship with their
young child and thus has the potential to
have a negative impact on brain development
- e.g. effects of rapid social change
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Positive stress

A Moderate and transient stress responses -
results in mild increases in stress hormone

evels and

short lived increases In heart rate

A Precipitants include the challenges of new

people and situations, dealing with frustration,

adult limit setting, the pain of a fall or injection

A Important
occursint
relationshi

Community

part of healthy development as it
ne context of stable and supportive
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Tolerable stress

A Stress responses that can disrupt brain
architecture, but are buffered by supportive
relationships that facilitate adaptive coping

A Precipitants include death or serious illness of
a loved one, parent divorce, withessing a
frightening event, major trauma or illness, a
natural disaster, homelessness

A Generally time limited, so gives the brain
opportunity to recover from potentially
damaging effects
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ToxiIc stress

AStrong and prolonged ac
response in absence of buffering protection of
adult support

A Precipitants include extreme poverty, physical or
emotional abuse, chronic neglect, severe
maternal depression, substance abuse, family
violence

A Disrupts developing brain architecture and leads
to lower threshold of activation of stress
management systems - can lead to life long
problems in learning, behaviour, and both
physical and mental health
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DI sordered br a

A Problems in childhood
A Beginning of pathways to problems later in life

A Evidence that many problems in adult life have
their origins in pathways that begin In
childhood
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Worrying problems in
childhood

A Child abuse and neglect
A School readiness - many children vulnerable
A Poor literacy and school achievement

A Mental health problems - ADHD, conduct
disorders, aggressive and anti-social
behaviour

A Obesity
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Even more worrying problems

In adult life

A Mental health problems

A Family violence and aggressive/anti-social
behaviour

A Crime

A Poor literacy - skills shortages
A Welfare dependency

A Substance abuse

A Obesity and its associations
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ACE Study

A Looked at relationship between adverse
childhood events and a series of adult
outcomes
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ACE score and adult alcoholism
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ACE score and rates of
antidepressant prescriptions
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ACE score and the risk of
perpetrating domestic violence

Women Men
O @, —CD_ —
N —&h ||
c € L% 19
O 71 (@)
2o 1= 4 -
2 o ° _C:B-c
B QS- O B |
n S — P
5] < —
o 31 |
o = I %
=8 29 ]
) -
2 3 4 >=5 g E 2 =
ACE Score ACE Score

Community
Child Health




ACE score and
Intravenous drug use
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attitudes

husband's
parents

cousins

sisters- and
brothers-in-law

parents of

child's friends
brovider

physician

legislation affecting
special education

Ecological mapping of the child and family embedded
within other social systems




Ecological factors impacting on
child development and life course

Proximal - eg

Family stress and pressure on parents -
tiredness, anxiety,

Poor parenting skills

Poor connectedness - extended family,
community, work colleagues

Poor quality child care

Do Io Do >
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Ecological factors impacting on
child development and life course

Distal - eg
Increased hours of work; casual/PT work
Job Insecurity
Increased mobility
Erosion of social capital
Poverty and social inequalities

o Do o To Ix
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The developmental trajectory and life course
=
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Risk and protective factors

A Child

A Parents

A Parenting style

A Family environment

A Community and cultural
A School

A Life events
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Risk and protective factors

Risk Factors Protective Factors
Child Child
Family Family
Community Community
School School

- Outcome »
Negative , Positive

vulnerability resilience
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Poverty and health (0-3 years)

Less likely to: More likely to have:

A Be breast fed A Low birth weight

A Developmental delay

A Higher incidence of SIDS
A Higher injury rate

A Suboptimal growth

A More frequent
hospitalisations

A Behavioural disorders

A Be fully immunised
A Receive well child care

A Have regular and
consistent access to
health services

Community
Child Health




Vocabulary growth - first 3 years

Vocabulary High SES
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Low SES
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What we know from research:
start earl
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ODoubl e Jjeopard
living In poverty

A Experience most health problems and more likely to be
unimmunised, but live in unhealthy environments and
have fragmented access to good health care

A Highest risk of academic failure, but attend the most
disadvantaged schools

A Families experience the most stress but have fewest
social supports

A Parents have the greatest need of but often have
greatest difficulty in accessing services
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So what can we do?
What are the answers?

A Need major shift in public policy, focusing
not just on treatment but also on prevention
and early intervention (fence on top of cliff
rather than more ambulances at the bottom)

A There is evidence from successful
demonstration programs that early
Intervention works - 1e the research tells us
how to build the fences
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Making a difference

A Address risk factors and emerging difficulties
before they become entrenched problems

A Goal is to diminish or remove risk factors and
strengthen protective factors, so improving
chances of good outcome

A The earlier the better - more leverage in
younger years
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High N

Low

Time

Intervention effects and costs of social-emotional mental
health problems over time (Bricker)
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So we now have...

A A good understanding of early influences on the
brain, childrenos devel

A Research showing that patterns established
early in life can have long term consequences

A Research demonstrating that early intervention
programs can significantly improve outcomes
ater in life

A Now add to this the economic/business case for
l nvest ment I n early <c¢chi
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Rates of return to human development -
Investment across all ages

8 —
Pre-school Programs
6 T /
N School
Return
Per$ 4 —
IES EL
2 — J()Ab}umng
—1 Pre-
School School Post School

Pedro Carneiro, James Heckman, Human Capital Policy, 2003




Cost benefit analysis

0l n contrast to ésigni f
preschool interventions, later remediation efforts
have been shown to be consistently less
effective. School age r e
a poor record of success. Similarly public job

training programs, adult literacy services,

Dri soner rehabil i tation
OW economic returns. Such investments are

purely political and not supported by any
worthwhil e research. 0

- Knudsen EIl, Heckman JJ, Cameron JL, Shonkoff JP (2006)
Proceedings of National Academy of Sciences
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A The best investment in economic development
that government and the private sector can make
Il s I n the healthy devel

A Society should adopt the perspective of
0 ¢ hdeveldpment-as-economic-development.o

A6l n our view, t hwhywecono:
should invest in early childhood development is
cl osed. O

Arthur J. Rolnick
Senior Vice President and Director of Research

Federal Reserve bank of Minneapolis
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Implications of the science of
early childhood

A Parents and families

A Communities and the built environment

A Child care

A Education

A Child protection system

A Services

A Business

A Media

A An expanded view of building infrastructure
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Parents and families

Al nformation about chil dg
and behaviour - what to expect and what to do -
Oresponsi veOdO parenting

A Central role of early years professionals
A Support parents as individuals

I Address personal issues - relationships,
financial stresses, ill-health, housing,
depression

I Family friendly workplaces - leave provisions
I Security of employment
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Communities and the built
environment

A Community can be effective buffer against stress
A Create child friendly communities
| Accesstoservices-eg chi |l drenos

I Child oriented workplaces, organisations,
community settings - child care, schools,
libraries, parks, transport, pools, shopping
faci |l i ti eseé

A Social connectedness
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Child care

A Early learning environment - not child minding

A Universal access to everyone, especially
disadvantaged - cost and availability should not
be a barrier

A Quality vital - staff ratios, physical amenities, and
especially expertise of caregivers

A Parental choices, supported by leave provisions
A Reconceptualise the critical period 0-5 years
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Education

A Education begins at birth, not when children
start school - remove distinction between

chi

ld care and preschool

A Major investment in physical facilities and re-
design of teacher education

A Sc
Wit

A Sc

Nools as core social centres linked closely
N their communities

nools linked to early years services
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Australian Early Development
Index (AEDI)

A A population based measure (developed in Canada)
whi ch provides 1 nformati on
and wellbeing

A 100+ questions covering 5 development domains -
language and cognitive skills; emotional maturity;
physical health and well-being; communication skills
and general knowledge; and social competence

A Teachers complete the AEDI on each child in their
first year of full-time schooling

A Results are provided at the postcode, suburb or
school level and not interpreted for individual analysis
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