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Outline of presentation

ÅBrain development research - what the 
science tells us

ÅEarly childhood and the life course - ties 
in with prevention agenda

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

ÅImplications for policy, for communities, 
and for providers - using the science to 
effect change



The importance of skills in the 

modern economy

ó A large body of researchéshows that skill 
begets skill; that learning begets learning. 
The 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 
skills place children at an early disadvantageô.

(James Heckman, 2006)



The importance of skills in the 

modern economy
óOnce a child falls behind, he or she is likely to 
remain behind. Remediation for impoverished 
early environments become progressively more 
costly the later it is attempted in the life cycle of 
the child. The track record for criminal 
rehabilitation, adult literacy and late teenage 
public job training programs is remarkably 
pooréImpoverished early environments are 
powerful predictors of adult failure on a number of 
social and economic dimensions.ô

(James Heckman, 2006)



Ability gaps open early in life

ó Ability gaps between advantaged and other 
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, 
widening the gapéEarly advantages 
accumulate, so do early disadvantageséThe 
best way to improve the schools is to improve 
the early environments of the children sent to 

them.ô (Heckman J. & Masterov DV, 2005)



The research

Å3 research themes

ïBrain development

ïLife course

ïEconomics of human capital formation

Å3 research disciplines

ïNeuroscience

ïDevelopmental psychology

ïEconomics

ÅMultitude of published studies by researchers from 
varied professional/disciplinary backgrounds 



What the research tells us
ÅThe early years of a childôs life are critical in 

impacting on a range of outcomes through the life 
course

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

ÅIf we want to improve outcomes in adult life we have 
to focus on the early years - this has profound 
implications for public policy

ÅInvesting in early childhood is a sound economic 
investment (óthe best investment society can makeô)



Neuroscience of brain 

development
ÅBrain is not mature at birth (cf other species)

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

ÅBrain is changed by experiences

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

ÅAdversity impacts on brain development



Influencing outcomes

ÅBiology - 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

ÅEnvironment - there is much we can do to 

change the environment in which young 

children grow and develop 









Brains are built over time

ÅBrain architecture and skills are built in a hierarchical 
óbottom-upô sequence

ÅNeural circuits that process basic information are 
wired earlier than those that process more complex 
information

ÅFoundations important - higher level circuits are built 
on lower level circuits

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

ÅIt is biologically and economically more efficient to 
get things right the first time



Brain architecture 

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

ÅPlasticity of the brain decreases over time and 
brain circuits stabilise, so it is much harder to 
alter later

ÅThere is constant pruning of circuits that are 
not used - concept of developmental windows 
or critical periods



Human brain development -

synapse formation
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The importance of relationships

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

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

ÅWhen 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 



Adversity 

ÅResearch 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   

ÅAny 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



Positive stress

ÅModerate and transient stress responses -

results in mild increases in stress hormone 

levels and short lived increases in heart rate

ÅPrecipitants include the challenges of new 

people and situations, dealing with frustration, 

adult limit setting, the pain of a fall or injection 

ÅImportant part of healthy development as it 

occurs in the context of stable and supportive 

relationships



Tolerable stress

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

ÅPrecipitants include death or serious illness of 
a loved one, parent divorce, witnessing a 
frightening event, major trauma or illness, a 
natural disaster, homelessness

ÅGenerally time limited, so gives the brain 
opportunity to recover from potentially 
damaging effects



Toxic stress
ÅStrong and prolonged activation of bodyôs stress 

response in absence of buffering protection of 
adult support

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

ÅDisrupts 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



Disordered brain circuitsé

ÅProblems in childhood

ÅBeginning of pathways to problems later in life

ÅEvidence that many problems in adult life have 

their origins in pathways that begin in 

childhood



Worrying problems in 

childhood

ÅChild abuse and neglect

ÅSchool readiness - many children vulnerable

ÅPoor literacy and school achievement

ÅMental health problems - ADHD, conduct 

disorders, aggressive and anti-social 

behaviour

ÅObesity 



Even more worrying problems 

in adult life
ÅMental health problems

ÅFamily violence and aggressive/anti-social 
behaviour

ÅCrime

ÅPoor literacy - skills shortages

ÅWelfare dependency

ÅSubstance abuse

ÅObesity and its associations



ACE Study

ÅLooked at relationship between adverse 

childhood events and a series of adult 

outcomes



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
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Women
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Ecological mapping of the child and family embedded 

within other social systems



Ecological factors impacting on 

child development and life course

Proximal - eg

Å Family stress and pressure on parents -
tiredness, anxiety, 

Å Poor parenting skills

Å Poor connectedness - extended family, 
community, work colleagues

Å Poor quality child care



Ecological factors impacting on 

child development and life course

Distal - eg

Å Increased hours of work; casual/PT work

Å Job insecurity

Å Increased mobility

Å Erosion of social capital

Å Poverty and social inequalities



The developmental trajectory and life course
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Risk and protective factors 

ÅChild

ÅParents

ÅParenting style

ÅFamily environment

ÅCommunity and cultural

ÅSchool

ÅLife events



Risk and protective factors
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Poverty and health (0-3 years)

Less likely to:

ÅBe breast fed

ÅBe fully immunised

ÅReceive well child care

ÅHave regular and 

consistent access to 

health services

More likely to have:

ÅLow birth weight

ÅDevelopmental delay

ÅHigher incidence of SIDS

ÅHigher injury rate

ÅSuboptimal growth

ÅMore frequent 
hospitalisations

ÅBehavioural disorders



Vocabulary growth - first 3 years
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What we know from research: 

start early

Source: Feinstein, Economica (2003)
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óDouble jeopardyô for children 

living in poverty

ÅExperience most health problems and more likely to be 

unimmunised, but live in unhealthy environments and 

have fragmented access to good health care

ÅHighest risk of academic failure, but attend the most 

disadvantaged schools

ÅFamilies experience the most stress but have fewest 

social supports 

ÅParents have the greatest need of but often have 

greatest difficulty in accessing services



So what can we do? 

What are the answers?

ÅNeed 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)

ÅThere is evidence from successful 

demonstration programs that early 

intervention works - ie the research tells us 

how to build the fences



Making a difference

ÅAddress risk factors and emerging difficulties 

before they become entrenched problems

ÅGoal is to diminish or remove risk factors and 

strengthen protective factors, so improving 

chances of good outcome

ÅThe earlier the better - more leverage in 

younger years



Intervention effects and costs of social-emotional mental 

health problems over time (Bricker)
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So we now have...

ÅA good understanding of early influences on the 

brain, childrenôs development and risk factors

ÅResearch showing that patterns established 

early in life can have long term consequences 

ÅResearch demonstrating that early intervention 

programs can significantly improve outcomes 

later in life

ÅNow add to this the economic/business case for 

investment in early childhood programsé



Rates of return to human development -

Investment across all ages
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Cost benefit analysis
óIn contrast to ésignificant benefits from model 
preschool interventions, later remediation efforts 
have been shown to be consistently less 
effective. School age remedial programséhave 
a poor record of success. Similarly public job 
training programs, adult literacy services, 
prisoner rehabilitation serviceséhave yielded 
low economic returns. Such investments are 
purely political and not supported by any 
worthwhile research.ô

- Knudsen EI, Heckman JJ, Cameron JL, Shonkoff JP (2006)

Proceedings of National Academy of Sciences



ÅThe best investment in economic development 
that government and the private sector can make 
is in the healthy development of childrené

ÅSociety should adopt the perspective of 

óchild-development-as-economic-development.ô

ÅóIn our view, the economic case for why we 
should invest in early childhood development is 
closed.ô

Arthur J. Rolnick
Senior Vice President and Director of Research

Federal Reserve bank of Minneapolis



Implications of the science of 

early childhood

ÅParents and families

ÅCommunities and the built environment 

ÅChild care

ÅEducation

ÅChild protection system

ÅServices

ÅBusiness

ÅMedia

ÅAn expanded view of building infrastructure



Parents and families

ÅInformation about childôs health, development 
and behaviour - what to expect and what to do -
óresponsiveô parenting

ÅCentral role of early years professionals

ÅSupport parents as individuals

ïAddress personal issues - relationships, 
financial stresses, ill-health, housing, 
depression

ïFamily friendly workplaces - leave provisions

ïSecurity of employment



Communities and the built 

environment

ÅCommunity can be effective buffer against stress

ÅCreate child friendly communities

ïAccess to services - eg childrenôs centres

ïChild oriented workplaces, organisations, 

community settings - child care, schools, 

libraries, parks, transport, pools, shopping 

facilitiesé

ÅSocial connectedness



Child care

ÅEarly learning environment - not child minding

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

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

ÅParental choices, supported by leave provisions

ÅReconceptualise the critical period 0-5 years 



Education

ÅEducation begins at birth, not when children 

start school - remove distinction between 

child care and preschool 

ÅMajor investment in physical facilities and re-

design of teacher education

ÅSchools as core social centres linked closely 

with their communities

ÅSchools linked to early years services



Australian Early Development 

Index (AEDI)

ÅA population based measure (developed in Canada) 
which provides information about childrenôs health 
and wellbeing

Å100+ questions covering 5 development domains -
language and cognitive skills; emotional maturity; 
physical health and well-being; communication skills 
and general knowledge; and social competence 

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

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



MARIBYRNONG Geographic Area, Victoria                                                                               5 km West of Melbourne

Prepared by: AEDI National Support Centre, GIS Source: AEDI Communities Data 2005

Proportion of children vulnerable on one or more domains


